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Foreword    I 
 

FOREWORD 
This ITU publication has been prepared to coincide with the second phase of the World Summit on the 
Information Society (WSIS), to be held in Tunis (Tunisia) from 16 to 18 November 2005. The report 
presents an extended summary and a selection of background papers and case studies prepared under two 
conferences that were held in the Republic of Korea as part of the Digital Bridges Initiative in 2004 and 
2005. This initiative was created in 2004 as an ongoing project of a multi-stakeholder partnership formed by 
the International Telecommunication Union (ITU), the Ministry of Information and Communication of the 
Republic of Korea (MIC) and the Korea Agency for Digital Opportunity (KADO) to promote the 
achievement of goals set during the first phase of the WSIS Summit, particularly those dealing with 
measuring and bridging the digital divide.  

The first workshop, entitled ITU – KADO Symposium on Building Digital Bridges, took place in Busan, 
Republic of Korea, on 10-11 September 2004. This workshop focused on stimulating debate on two areas of 
the digital divide: first, on the value of ICT data collection and compilation into ICT indices as means to 
measure the digital divide; second, on the way in which the implementation of new communication 
technologies can expand access. The meeting helped identify areas of need and technological solutions that 
can be used to promote ICT access and reach unserved users throughout the world.  

The second meeting, entitled WSIS Thematic Meeting on Multi-Stakeholder Partnerships for Bridging the 
Digital Divide, took place in Seoul, Republic of Korea on 23-24 June 2005. This conference continued the 
efforts towards better measuring the digital divide with the presentation of a strawman methodology to 
develop a composite Digital Opportunity Index (DOI) and other presentations on the use of ICT indices. The 
meeting also highlighted the importance of including all stakeholders in the process of bridging the digital 
divide through the creation of multi-stakeholder partnerships. The presenters discussed some of the barriers 
for and benefits of establishing partnerships and best practices were also presented. 

Following the main topics of these two Digital Bridges conferences, this report includes papers presented in 
the three areas mentioned above: ICT data collection and indices, including the DOI; ICTs and their role in 
improving access; and multi-stakeholder partnerships as a key enabling factor for projects focusing on 
bridging the digital divide. The contributions were made by ITU staff and other invited experts from a wide 
range of backgrounds and with diverse views on the topics, including from ITU Member States and Sector 
Members. The documents for both workshops and further information are also available online at 
http://web/osg/spu/workshops/. 
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 IV     Data Notes  
 

DATA NOTES 
 
A number of economic and regional groupings are used 
in the report. Economic groupings are based on gross 
national income (GNI) per capita classifications used 
by The World Bank. Economies are classified 
according to their 2002 GNI per capita in the following 
groups: 

 

Gross National Income (GNI) per capita of: 

 

• Low Income US$ 735 or less 

• Lower middle US$ 736–2’935  

• Upper middle  US$ 2’936–9’075 

• High  US$ 9’075 or more 

 

The classification developed and developing is also 
used in the report. Developed economies are classified 
as: Australia, Austria, Belgium, Canada, Denmark, 
Finland, France, Germany, Greece, Iceland, Ireland, 
Italy, Japan, Luxembourg, Netherlands, New Zealand, 
Norway, Portugal, Spain, Sweden, Switzerland, United 
Kingdom and the United States. Advanced economies 
include Developed, plus Hong Kong, China; Republic 
of Korea; Singapore and Taiwan; China as well as 
Cyprus and Israel. All other economies are considered 
developing for the purposes of this report. The 
classification least developed countries (LDCs) is also 
employed. The LDCs are Afghanistan, Angola, 
Bangladesh, Benin, Bhutan, Burkina Faso, Burundi, 
Cambodia, Cape Verde, Central African Republic, 
Chad, Comoros, Democratic Republic of the Congo, 
Djibouti, Equatorial Guinea, Eritrea, Ethiopia, Gambia, 
Guinea, Guinea Bissau, Haiti, Kiribati, Lao People’s 
Democratic Republic, Lesotho, Liberia, Madagascar, 
Malawi, Maldives, Mali, Mauritania, Mozambique, 
Myanmar, Nepal, Niger, Rwanda, Samoa, Sao Tome 
and Principe, Senegal, Sierra Leone, Solomon Islands, 
Somalia, Sudan, Togo, Tuvalu, Uganda, United 
Republic of Tanzania, Vanuatu, Yemen, and Zambia. 
Emerging is also sometimes used in the report. These 
are countries that are neither developed nor LDCs. The 
grouping Organization for Economic Cooperation and 
Development (OECD) is also used. Members include 
all the developed countries plus the  

Czech Republic, Hungary,Republic of Korea, Mexico, 
Poland, Slovak Republic and Turkey. A number of 
regional groupings are used in the report. The main 
regional groupings are Africa, Asia, Americas, Europe 
and Oceania. Note that Pacific is also used in the 
report to refer to the Oceania region. The following 
sub-regional groupings are also used in the report: 

 

• Arab region – Arabic-speaking economies; 

• Asia-Pacific – refers to all economies in Asia 
east of, and including Iran, as well as Pacific 
Ocean economies; 

• Central and Eastern Europe – Albania, 
Bosnia, Bulgaria, Croatia, Czech Republic, 
Estonia, Hungary, Latvia, Lithuania, 
Romania, Serbia and Montenegro, Slovak 
Republic, Slovenia and The Former Yugoslav 
Republic of Macedonia;  

• Commonwealth of Independent States – 12 
republics emerging from the former Soviet 
Union excluding the Baltic nations; 

• Latin America and the Caribbean – Central 
(including Mexico) and South America and 
the Caribbean; 

• North America – Generally, Canada and the 
United States, although in some charts, 
Mexico is also included (if so, this is noted);  

• Southern Europe – Cyprus, Malta and Turkey; 

• Western Europe – refers to the member states 
of the European Union, Iceland, Norway and 
Switzerland. 

 

Data notes 

 

• Billion is one thousand million.  

• Dollars are current United States dollars 
(USD) unless otherwise noted.  

• Thousands are separated by a space (1 000). 

• Totals may not always add up due to 
rounding. 
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1 BUILDING DIGITAL BRIDGES 

The Information Society is characterized by the profound impact of information and communication 
technologies (ICTs) across the socio-economic, political and cultural areas of society. Economic activities at 
the supply and demand levels are transformed, giving emphasis to the transmission of information and 
knowledge. Vast amounts of information are disseminated through ICTs worldwide and those who have no 
access to these technologies are left at a disadvantage, being unable to participate and share fully in the 
benefits of the information society. Access to ICTs is seen as an essential factor for development and the 
improvement of the well-being of society. The World Summit on the Information Society’s (WSIS) 
Declaration of Principles underscores the importance of ICT infrastructure for the establishment of an 
inclusive information society. In paragraph 21, it states that:  

“Connectivity is a central enabling agent in building the Information Society. Universal, ubiquitous, 
equitable and affordable access to ICT infrastructure and services constitutes one of the challenges of the 
Information Society and should be an objective of all stakeholders involved in building it 1.” 

To contribute to this goal and inspired by the spirit of collaboration encouraged by WSIS, the Ministry of 
Information and Communication (MIC) of Korea and the Korea Agency for Digital Opportunity and 
Promotion (KADO) joined forces with the International Telecommunication Union (ITU) to promote 
activities that advance the measurement of and help identify solutions to the digital divide. To this end, MIC, 
KADO and ITU launched the Digital Bridges Initiative in June 2004 as an ongoing project to promote the 
achievement of goals set at the First Phase of the WSIS and in the WSIS Plan of Action. Its aim is to provide 
the necessary new tools to measure the digital divide, as well as policy and technical expertise to help reduce 
inequalities. 

The Digital Bridges Initiative intends to develop a worldwide, authoritative digital opportunity index and 
support the discussion of technological solutions and best practices for bridging the digital divide. Following 
these aims, the partnership promoted discussion of a composite Digital Opportunity Index (DOI) and 
developed a straw-man methodology for it, which measures a subset of the core set of ICT indicators agreed 
upon by the international community in 40 leading economies.2  The proposed methodology, included in 
Chapter 2, was presented at the WSIS Thematic Meeting on Multi-Stakeholder Partnerships for Bridging the 
Digital Divide, held in Seoul, 23-24 June 2005, and has been subsequently revised to incorporate comments 
from KADO and other parties. 

The partnership also organized two seminars in the Republic of Korea in September 2004 and June 2005 that 
addressed the digital divide, its measurement, and the role of new technologies and multi-stakeholder 
partnerships in closing the gap.  The Building Digital Bridges report summarizes the major findings of the 
two seminars and compiles background papers and case studies prepared for them.  

Following the structure of the chapters, this extended summary looks first at the problem of the digital divide 
and the challenges that it creates for developed and developing countries. As an ever-evolving problem, the 
digital divide brings forward three key issues that need to be addressed: first, the need to measure the 
magnitude of the divide; second, the type of instruments available to measure it; and third, different 
approaches available for bridging the divide.  This summary looks at efforts made at the national and 
international levels to measure the digital divide and discusses at length the proposed methodology for the 
Digital Opportunity Index. It then focuses on possible solutions to address the problem of the digital divide, 
in particular, to the use of multi-stakeholder partnerships and emerging wireless technologies. 

 
2 DEFINING THE DIGITAL DIVIDE 

Although multiple definitions of the digital divide exist, they all highlight the uneven distribution, 
differences or gaps that exist in opportunities to access and use ICTs amongst diverse population groups, be 
they individuals, households, businesses or geographical areas.  Some experts envision the digital divide as 
an evolving concept that refers in its initial stage to differences between ICT users and non-users (the 
vertical divide) and later progresses to a second stage characterized by differences in the quality and intensity 
of use among ICT users (the horizontal divide)3.    
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Factors contributing to the digital divide include lack of economic resources, limited investment in 
communications and information infrastructure, adverse geographical conditions, regulatory barriers, low 
levels of literacy and ICT skills, as well as lack of access to electrical power. Progress has been made in 
reducing the digital divide, but the pace of reduction varies across technologies (Figure 2.1). Evidence 
suggests that this reduction is mostly due to the efforts of middle-income countries to close the gap. In the 
meantime, least developed countries (LDCs) are falling further behind. Although progress has been slow, the 
level of penetration of mobile and fixed telephony per 100 inhabitants has substantially increased, from a 
global average teledensity of seven in 1985 to 50 in mid-20054. 

 
 

Figure 2.1: The digital divide is narrowing, but faster for some than for others  
Pace of reduction in the digital divide between developed and developing countries for fixed lines, mobile 
telephones, personal computers and Internet users per 100 inhabitants (1992 - 2002). 
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Note:  A logarithmic scale is used in the right-hand charts. “Developed” includes Western Europe, Australia, Canada, Japan, 
 New Zealand and the United States. “Developing” refers to all other economies. 

Source:  ITU World Telecommunication Development Report 2003: Access Indicators for the Information Society. From 
 T. Kelly and L. Perez-Chavolla, Multi-stakeholder partnerships for bridging the digital divide, June 2005. 
 

 
 

 

As noted by Larry Press, Chair of the ITU/KADO Symposium on Building Digital Bridges, measuring and 
reducing the digital divide represents a great challenge. In the 1990s, ICTs and computer networks were seen 
as a tool for improving the quality of life in developing nations at relatively low cost, and although 
penetration of these technologies in developing countries has increased, the digital divide still persists a 
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decade later. Moreover, once the digital divide begins closing for existing technologies, emergent ones open 
new divisions in different areas, establishing a never-ending cycle (Box 2.1). In general, as technologies 
become older and more popular, they increase their diffusion and their relative influence over the digital 
divide decreases5. 

 
 

Box 2.1: The never-ending catch-up cycle for developing economies 
Just as developing economies start making progress bridging the digital divide in one technology, new technologies 
appear and the cycle repeats. 

In the mid-1990’s, the Internet was a new communication medium whose benefits were touted as the ultimate 
information tool for users. The Internet was supposed to open libraries’ worth of materials to users at the click of a 
mouse. Early excitement soon gave way, however, to new fears about how people in developing economies would 
be able to make use of this new, incredible information tool.  This was the emergence of the “digital divide” and 
policy-makers went to great lengths to determine how to prevent new classes of “haves” and “have-nots” in their 
economies and between nations. 

The attention given to the digital divide has been successful in increasing awareness of what the Internet can do for 
people. There is still much work to be done, but initiatives such as community access centres and ICT training are 
helping increase the number of people with Internet access in the developing world. 

However, just as the numbers are starting to look more promising throughout the developing world for basic 
Internet access (left figure), a new technology, broadband, has appeared in markets around the world and is 
allowing users much “better” access than simple dial-up connections (right figure).   

This puts policy-makers and operators in a difficult position. They must decide if their goals to provide universal 
access to data continue to focus on dial-up connections or if efforts should be shifted to build networks more suited 
to broadband access.  
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Source: ITU World Telecommunication Indicators Database. From T. Reynolds, Building digital bridges with emerging 
 technologies, September 2004. 
 

 
 

 
3 MEASURING THE DIVIDE 

The assessment of the magnitude of the digital divide requires reliable statistical data on ICT indicators that 
are relevant to the dimensions of the divide. Statistics and analytical studies of these data facilitate the 
identification of weaknesses and strengths, comparative evaluations of performance and the tracking of 
trends over time. The background paper and case studies in Chapter 3 provide insights on current national 
and international efforts to measure the digital divide and to establish benchmarks for the information 
society. In his background paper, George Sciadas examines a number of recent methodological approaches 
to measure the divide within and across countries, and presents the challenges towards achieving 
harmonization in ICT data collection. He points out that a complete vision of the digital divide requires 
understanding of the role of at least two important dimensions: the specific ICTs considered in the analysis 
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and the variables of interest that help determining specific groupings of people to be studied, such as income, 
education, gender, geographical location (rural versus urban), etc.  

Sciadas states that although national requirements for ICT statistical data may vary according to the stage of 
ICT penetration of a country, consistent monitoring of a core set of indicators using robust statistical 
methods and high-quality data would facilitate international comparisons and assessments of the evolution of 
the digital divide, that is, whether it is diminishing and, if so, at what speed.  National efforts to measure 
internal divides have focused on determining differences in the level of ICT penetration across income 
groups and among specific groups across time, requiring very detailed data collection to provide useful 
policy guidelines.  

The case of the Korean Personal Informatization Index (PII), discussed in Chapter 3, is an example of this 
type of national evaluation. In his case study, Cheung Moon Cho (KADO) highlights that the digital divide is 
not only an issue of access, but also of ability and the use of traditional and new information and 
communication technologies. As such, he proposes the development of a composite measure of the digital 
divide that looks at the level of “informatization” of individuals within a country.  

Current methodologies measure the digital divide by tracking either the difference in scores between extreme 
groups (e.g. access by low and high income groups), the ratio of penetration rates between certain groups or 
the rate of progress of a particular group over time. In contrast, the methodology introduced by KADO goes 
beyond an exclusive focus on access indicators to encompass three dimensions of digital opportunity: access 
to ICTs, capacity, defined as the ability to use ICTs, and ICT utilization, measured both in terms of quality 
and quantity.  Each of these dimensions is composed of multiple factors that are weighted to calculate a final 
score called the Personal Informatization Score. Based on the opinion of experts, each dimension was 
assigned a weight: Access was given 30 per cent of the total value of the Personal Informatization Score; 
capacity was given a weight of 20 per cent and utilization had the highest weighting with 50 per cent of the 
total. The methodology was tested in the Republic of Korea through a survey conducted in 2004; the results 
were evaluated using a Gini coefficient, which is a summary measure of the degree of inequality of a 
distribution. Based on the survey results (Figure 3.1), access was the category most equally distributed in the 
Republic of Korea, while qualitative usage was the most unequally distributed category in this country.  

International efforts to monitor the evolution of the digital divide across countries include those of the World 
Economic Forum, Orbicom, ITU, the United Nations Conference on Trade and Development (UNCTAD), 
the Mosaic Group, the Economist Index, and the United Nations Development Program (UNDP), among 
others. These indices vary not only on the methodology applied, but also on the number of countries studied 
(from 10 to 200), the number of indicators (8 to 48), and the data period collected (single year or time 
series).  

These studies identify important gaps between population sub-groups, particularly when grouped by income, 
education, age, gender and geographical location. At the international level, the connectivity gap between 
developed and developing countries has been shown to be substantial and more pronounced for newer ICTs. 
Mongi Hamdi, from UNCTAD, stressed in this respect at his presentation in Seoul that despite some 
progress made in the diffusion of older ICTs, the current levels of technological inequality remain high and 
progress in reducing such inequalities has been slow, except in mobile technologies. The introduction of 
prepaid systems has prompted many developing countries to “leapfrog” and adopt mobile technology at a 
faster pace, as a substitute for fixed telephony. As a result, mobile telephony is more equally diffused and 
has experienced the fastest reduction in inequality between countries, as represented by its Gini coefficients 
(Figure 3.2).  Mr. Hamdi underscored the need for policy action to increase Internet access across and within 
countries, and proposed expanding the definition of access and of the digital divide to include other measures 
of usage. 

George Sciadas emphasized in his background paper the need for raw data and capacity training in 
developing countries; this should increase the data collected from regions, like Africa, that currently have a 
number of missing data. He noted that current international efforts to promote harmonization of definitions 
and agreement on a core set of indicators should be complemented by the development of appropriate 
frameworks that help identify data gaps and trade-offs between quantity of data and costs. He stated that 
“establishing a logic […] for what is measured is paramount. It provides a foundation for subsequent 
clustering of indicators, as well as linkages to the context that matters for interpretation of the findings”6. 
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Figure 3.1: Moving towards equality 
Digital Gini ratio in Korea (2004) 

 
Source: KADO, Survey for the measurement of the digital divide in 2004. 
 

 
 

 
 

Figure 3.2: Lorenz curves for mobile phones 
The diffusion of mobile telephony is reaching equality faster than other technologies 
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 Similarly, Vanessa Gray pointed out in her case study of Australia (Chapter 3) that “to appropriately tackle 
the digital divide, it is crucial to overcome the statistical divide by harmonizing data, monitoring progress 
and taking an inventory of who has access and who does not”7. Several factors contribute to this statistical 
divide, including: the lack of political support for national ICT data collection activities; limited coordination 
among government entities collecting national ICT data; and inadequate diffusion of the data collected. The 
difference in ICT indicators collected among nations also makes international comparisons difficult. 

The case studies of Australia and Hong Kong were chosen to illustrate practices in the collection, 
dissemination and policy application of ICT statistics that have been successful in overcoming some of the 
problems of the statistical divide. The Australian Bureau of Statistic (ABS), for instance, is ranked among 
the top statistical offices in the world, due to its high standards in collecting statistical data. Likewise, Hong 
Kong is a leader in the adoption of ICTs and in the regular collection and diffusion of ICT data, including 
household and business use of ICTs. 

Even given the significant differences between Australia and Hong Kong in geographic dimensions and 
population, similarities in their strategies in ICT statistics suggest successful practices that could be 
replicated elsewhere. Among these practices are: 

• Providing a strong mandate and legal foundation to entities in charge of collecting national 
statistics and those of the ICT sector. The ABS in Australia and the Census and Statistics 
Department (C&SD) in Hong Kong are independent authorities with a strong mandate. ABS has the 
right to compel individuals and businesses alike to provide information.  Similarly, the legal 
foundations of the Australian Competition and Consumer Commission (ACCC) and the Office of 
Telecommunications Authority (OFTA) in Hong Kong give them the right to require 
telecommunication operators to provide information periodically on their businesses, including 
revenue data and use.  

• Providing sufficient funding for the regular collection of data. ABS’ activities are supported through 
a user-funding arrangement based on contributions from other government agencies and 
departments. In Hong Kong, the Office of the Government Chief Information Officer (OGCIO) 
provides funding for ICT surveys. 

• Collecting a wide range of data (on individuals, households, business, government) through different 
instruments to satisfy the information requirements of different stakeholders. In Australia, ICT data 
collection is not restricted to traditional supply-side indicators, but also includes information on ICT 
demand and use by individuals, households and businesses. National and international organizations 
cooperate in collecting ICT data through different instruments, including by national census, 
customer surveys, other related surveys, etc. 

• Using a transparent and consistent methodology for data collection and analysis. ICT data 
collection in both countries is based on a transparent methodology and the instruments are modeled 
on surveys and questionnaires used by the Organization for Economic Co-operation and 
Development (OECD). The surveys conducted by the Australian statistical agency include detailed 
information on the methodology used to conduct the survey and determine data comparability over 
time.  

• Promoting good coordination among all stakeholders involved in the provision and collection of ICT 
data. Australia established a coordinating entity, the ICT Reference Group, to promote cooperation 
and discussion on ICT statistics between representatives of the ICT industry, operators, the policy 
body for ICT and telecommunications, academia, and the treasury portfolio. ABS also established 
other formal and informal mechanisms to receive inputs from users of ICT statistics. Meanwhile, in 
Hong Kong, C&SD and OGCIO cooperate in the formulation of ICT Surveys, their analysis and in 
the dissemination of results. OFTA formulates its policy for data collection based on the information 
requests of diverse stakeholders, including international and regional organizations. This 
coordination enhances the relevance of the data collected, avoids duplication of efforts, reduces 
expenses and increases efficiency. 

• Supporting the participation of the private sector in the collection of statistics. In Australia, studies 
conducted by the private sector have provided timely information on current issues, such as e-
commerce and cybersecurity, filling data gaps left by larger and more complex government surveys. 
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• Establishing strong connections between policy-making and statistical data collection. Australian 
authorities realized the need of maintaining a “statistics-knowledge-policy” cycle. The collection of 
data reflects the needs of the country for specific information used to track trends in ICT deployment 
and use, advances in closing the digital divide and progress towards establishing an information 
society. Both Australia and Hong Kong conduct periodical revisions of the list of ICT indicators for 
which data are collected, based on the policy needs of particular stakeholders or national ICT policy 
goals. By the same token, the ICT statistics collected are analyzed to identify problem areas and 
define future policies.  

• Monitoring results. Australia conducts surveys to evaluate the appropriateness and efficacy of 
subsidies and funding mechanisms created to support specific services or technologies. 

• Diffusing the information collected timely to enhance relevance. Perhaps the main drawback of 
ABS’ survey program is the timeliness of the data compiled. The Bureau takes between a year and a 
year and a half to conduct a survey and release its results. In contrast, OFTA in Hong Kong is a 
world leader in the dissemination of timely and relevant data. It publishes administrative telecom 
data regularly on its website and other ICT survey results are released within six months of the 
survey period. C&SD has also facilitated the retrieval of statistics on the ICT sector and other sectors 
using ICTs by developing a central portal on its website including official statistics produced by all 
government departments. 

• Comparing national ICT performance to international benchmarks. Australia and Hong Kong take 
advantage of international indices and studies, such as those of ITU and the OECD, to identify 
weaknesses, promote strengths and attract investment. It also follows the types of indicators used in 
international indices to improve the future comparability of statistics.  

As part of the WSIS mandate to promote collection of ICT indicators, regional and international 
organizations joined to create the “Partnership on Measuring ICT for Development”. The partnership brings 
together the expertise of ITU, Eurostat, UNCTAD, United Nations ICT Task Force, World Bank, OECD, 
UNESCO Institute for Statistics (UIS) and the four regional UN Commissions (ESCAP, ECLAC, ESCWA, 
ECA) to coordinate work on ICT indicators, promote capacity-building in this area and develop an ICT 
database in close collaboration with national statistical centers. The cooperative efforts of the partnership 
have already been fruitful. In February of 2005, the partnership, in consultation with ITU member states, was 
able to agree on a core set of ICT indicators8.  These internationally agreed-upon indicators are the basis for 
ITU’s work on the Digital Opportunity Index, discussed below. 

 
4 THE DIGITAL OPPORTUNITY INDEX (DOI) 

The World Summit on the Information Society sets out the basis for harmonization in the measurement of 
the digital divide. In its Plan of Action (para. 28a), WSIS calls for the development of: 
“A realistic international performance evaluation and benchmarking (both qualitative and quantitative), 
through comparable statistical indicators and research results […] to follow up the implementation of the 
objectives, goals and targets in the Plan of Action, taking into account different national 
circumstances.”(para. 28).  

To this end, the Plan asks for the creation of a composite ICT Development (Digital Opportunity) Index to 
help evaluate the magnitude of the divide and track global progress in fulfilling development goals at the 
national and international levels. The Digital Opportunity Index (DOI) would also provide a solid basis for 
policy analysis and policy-making on ICTs for development. An important first step towards the 
development of the DOI was the agreement by the Partnership on Measuring ICT for Development on a core 
set of ICT indicators for measuring and tracking progress in ICT deployment and use by individuals, 
households and businesses, during a WSIS Thematic Meeting on 7-9 February 2005. 

Based on this selected core list of ICT indicators, ITU, in collaboration with the Korea Agency for Digital 
Opportunity and Promotion (KADO) and the Ministry of Information and Communication (MIC) of the 
Republic of Korea, developed a “straw-man” document on a possible methodology for the DOI.  This 
methodology has been applied to 40 leading economies and the results were presented at the WSIS Thematic 
Meeting on Multi-Stakeholder Partnerships for Measuring the Digital Divide in Seoul.  
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The proposed methodology–presented in Michael Minges’ background paper Measuring Digital Opportunity 
in Chapter 2–sets itself apart from existing e-indices, such as those from Orbicom, the World Economic 
Forum, UNCTAD, and even ITU’s Digital Access Index (DAI), because it is the first composite ICT index 
to be based on internationally agreed indicators. Although the “straw-man” report currently includes only a 
subset of the agreed indicators, it is intended to increase in geographical coverage and number of indicators, 
once a greater number of countries begin collecting data for the endorsed indicators. Based on the indicators 
included so far, the DOI has the most complete coverage in types of indicators it includes, when compared to 
other e-indices (Table 4.1). 

 
 

Table 4.1: Comparison of the DOI to other e-Indices  
Inclusion of the infrastructure, access and use of ICTs by household and individual core indicators in different e-
indices. 
 

 DAI NRI ISI Orbicom DOI 

A-2 Mobile cellular subscribers per 100 inhabitants      

A-4 Internet subscribers per 100 inhabitants      

A-5 Broadband Internet subscribers per 100 inhabitants      

A-7 Percentage of population covered by mobile cellular 
telephony      

A-8 Internet access tariffs (20 hours per month), in USD, 
and as a percentage of per capita income 

     

A-9 Mobile cellular tariffs (100 minutes of use per month), 
in USD, and as a percentage of per capita income      

HH-3 Proportion of households with a fixed line telephone      

HH-5 Proportion of households with a computer      

HH-7 Proportion of households with Internet access at home      

HH-8 Proportion of individuals that used the Internet      
 

Note:  DAI = Digital Access Index (ITU), NRI = Network Readiness Index (World Economic Forum), ISI = Information 
 Society Index (IDC), DOI = Digital Opportunity Index (ITU). 
Source:  Adapted from information on the indices shown above. 
 

 
 

 

The DOI groups the selected indicators into three categories: Opportunity, Infrastructure and Utilization. 
Opportunity refers to two aspects affecting consumers’ opportunity to participate in the information society: 
accessibility to ICT service and affordability. Infrastructure refers to network coverage for fixed line, mobile 
telephony and Internet at the individual and household levels. Finally, Utilization shows the extent of ICT 
use. Each of these categories has a fixed and mobile component, which allows for comparisons of the 
relative importance of these technologies in countries’ paths towards the information society. 

Each of the indicators composing the DOI was assigned a goalpost and a percentage of the total weight of 
the specific category. The goalposts were based either on best practices or ideal goals (e.g. 100 per cent of 
households with a fixed line). Similarly, each category was assigned one third of the weight of the whole 
basket of indicators to derive the final DOI value.  Table 4.2 shows the distribution of weights and goalposts 
for all indicators.  

The results of the DOI show an interesting clustering of countries, with the Asian Tigers and the Nordic 
countries included in the sample ranking in the top ten; a number of Western European countries ranked in 
the teens, followed by Central and Eastern European countries in the low twenties and some Latin American 
economies in the high twenties. Of the 40 leading economies analyzed, developed economies from different 
regions ranked among the top ten countries, while the bottom ten were all developing countries, also 
geographically dispersed (Figure 4.1). The DOI scores show a difference of 52 percentage points between 
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the top and last places (Republic of Korea and India, respectively), which illustrates the magnitude of the 
digital divide that exists even among leading economies.  

 
 

Table 4.2: DOI Indicators  
Categories, goalposts and weights. 
 

Category and indicators Goalpost 
(%) 

Indicator 
weight (%) 

Category 
weight (%) 

Opportunity 33 

Percentage of population covered by mobile cellular telephony 100 33  

Mobile cellular tariffs, as a percentage of per capita income 
(100 minutes of use per month in USD) 16 33  

Internet access tariffs, as a percentage of per capita income  
(20 hours per month in USD) 

20 33  

Infrastructure   33 

Proportion of households with a fixed line telephone 100 20  

Mobile cellular subscribers per 100 inhabitants 100 20  

Proportion of households with Internet access at home 100 20  

(Mobile) Internet subscribers per 100 inhabitants 100 20  

Proportion of households with a computer 100 20  

Utilization   33 

Internet users per 100 inhabitants  100 33  

Ratio of (fixed) broadband Internet subscribers to total Internet 
subscribers 100 33  

Ratio of (mobile) broadband Internet subscribers to total Internet 
subscribers 100 33  

 

Source: ITU/UNCTAD/KADO, Digital Opportunity Index. 
 

 
 

 

With respect to the results on specific categories, Opportunity was the bundle where most countries tended to 
do well, mainly due to widespread coverage of mobile networks (although not necessarily corresponding 
high levels of penetration). Mobile tariffs tended to be affordable among most of the sample countries, with 
pricing exceeding 10 per cent of income in only one country. However, Internet pricing was less affordable. 
Based on these results, most countries should now focus on policies that promote Infrastructure and 
Utilization. The DOI also provides information on the progress done in accessing the information society 
through mobile and fixed telephony technologies. In this area, the Republic of Korea and Japan lead in the 
mobile DOI. Yet, the overall impact of mobile communications on the DOI scores tended to be higher for 
developing countries. 

The main advantages of the DOI are: 
• It uses the core set of indicators endorsed by the international community of international 

organizations and statistical centers. As such, it contributes to the efforts of the Partnership on 
Measuring ICT for Development to promote the collection of ICT data among countries. 

• It has a modular design that allows for the inclusion of other internationally agreed indicators at a 
later stage, once more countries have collected data for them. By the same token, the selected 
indicators could be complemented by other variables (gender, income, education) and other indices, 
such as UNDP’s Human Development Index. 

• The use of standardized indicators is expected to increase the availability and quality of collected 
data over time. 



 

 XVI  Executive Summary 
 

• DOI uses a transparent methodology that can be replicated for national and regional ICT indices. 

• Its mobile component allows for comparisons of trends in countries’ adoption of fixed and mobile 
paths towards the information society. Due to its flexibility, it can also be adapted to different 
analytical uses at the national or regional level, or used for comparisons across categories.  

• It is a development-oriented index. Its capability to track trends in mobile penetration is particularly 
useful, as many developing countries are leapfrogging to this technology. Its modular structure also 
supports the inclusion of variables of interest to developing countries, such as those of the Human 
Development Index. 

 
 

Figure 4.1: DOI Ranking 
Top and bottom ten countries 
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Michael Minges concludes that enhancing the DOI through the inclusion of new indicators to the core set 
and to the DOI “requires an on-going procedure to be established among the international community and 
countries concerned”.    

Dr. Cheung Moon Cho, from the Korea Agency for Digital Opportunity and Promotion (KADO), 
emphasized the value of the DOI for policy development and suggested the incorporation of indicators that 
take into account levels of ICT access available to people with disabilities, as well as the ratio of digital 
literacy per 100 inhabitants, as indicators of the quality of use. His presentation included issues about the 
DOI that need to be considered in the future, including the distribution of weights among subcategories of 
the DOI and the use of household data for Internet and computer access, rather than individual measures, as 
in many cases, Internet connections and computers are shared by many members of a household. 



 

Executive Summary    XVII 
 

5 THE ROLE OF MULTI-STAKEHOLDER PARTNERSHIPS 
The WSIS Thematic Meeting on Multi-stakeholder Partnerships for Bridging the Digital Divide, held in 
Seoul, Republic of Korea on 23 - 24 June 2005, focused on the value of partnership to promote the 
participation of different stakeholders in the efforts to reduce the digital gap. The event opened with an 
introductory session in which stakeholders from government, the private sector, civil society and 
international organizations presented their perspectives on the benefits of partnerships and the challenges 
faced by those who participate in them.  The principles of successful partnerships were fleshed out with the 
experiences of projects from 15 countries in Asia, Africa and America that are using multi-stakeholder 
partnerships to close the digital gap. These projects focused on developing national ICT policies, establishing 
telecenters, promoting capacity-building and the use of ICT applications. In the final session, panelists from 
civil society and international organizations, including ITU, the United Nations ICT Task Force and the 
United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP) introduced the 
different initiatives being undertaken to overcome the present barriers faced by partnerships and to 
strengthen the connections among diverse stakeholders. 

5.1 The value of partnership 
WSIS commitment to reduce the digital divide is expressed in its support for the use of multi-stakeholder 
partnerships as mechanisms to achieve an inclusive information society. Its Declaration of Principles (para. 
17) includes the following realization: 

“We recognize that building an inclusive Information Society requires new forms of solidarity, partnership 
and cooperation among governments and other stakeholders, i.e. the private sector, civil society and 
international organizations. Realizing that the ambitious goal of this Declaration—bridging the digital 
divide and ensuring harmonious, fair and equitable development for all—will require strong commitment by 
all stakeholders, we call for digital solidarity, both at national and international levels.9”   

In response to this call for digital solidarity, the WSIS Plan of Action, in its section C.8.b, encourages each 
country to “establish at least one Public/Private Partnership (PPP) or Multi-Sector Partnership (MSP) by 
2005 as a showcase for future action.10” Partnerships are thus considered an essential mechanism to promote 
the inclusion of different stakeholders in the WSIS process and to ensure the fulfillment of sustainable 
development goals based on community needs. As such, they are a means to an end and not an end in 
themselves. The background paper on multi-stakeholder partnerships included in Chapter 4 points out that 
well-structured partnerships bring together members of different sectors, such as government, private sector, 
civil society and international organizations so that they can: 

• Draw upon the distinctive, and in some cases, unique strengths and capabilities of partners, including 
specific competencies and resources that complement those of the other partners; 

• Share otherwise scarce resources, improving efficiency and reducing costs; 

• Share risks, responsibilities and benefits among partners; 

• Accelerate the pace in which the benefits of the Information Society are brought to communities 
around the world. 

• Reach consensus in and solve disputes in an environment of trust and equality. 

Each stakeholder depends on the others for the successful implementation of their partnerships and projects 
(Figure 5.1). Growing demands on public resources have increased government reliance on the financial 
resources, expertise and administrative capabilities of the private sector to extend the network and provide 
advanced services to rural and underserved urban areas. Moreover, the participation of governments in 
international organizations facilitates collaboration amongst countries and with international organizations in 
the pursuit of common goals. Finally, the inclusion of civil society in national e-strategy initiatives ensures 
the legitimacy of government projects and the representation of different voices in the policy-making 
process.  

Similarly, the operations of the private sector are affected by the regulatory environment and the ability of 
governments to promote principles of transparency, non-discrimination and neutrality. Transparent and 
equitable rules reduce the risk of regulatory capture and promote investment in the ICT sector. Local and 
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national governments can also benefit businesses and communities through actor tenancy models for 
broadband deployment that stimulate demand and attract supply of ICT services in rural areas. In the United 
States, for example, these types of projects are being used increasingly by municipal governments to 
promote the deployment of advanced services in their areas. 

 
 

Figure 5.1: Working together 
The complementary roles of stakeholders 
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Source: ITU, adapted from T. Kelly & L. Perez-Chavolla, Multi-stakeholder partnerships for bridging the digital divide, June 
2005. 
 

 
 

 

For small businesses and civil society, the commitment of government entities and international 
organizations to participate in partnerships effectively amounts to a de facto endorsement of their 
programmes, which facilitates their search for alternative sources of funding and their long-term 
sustainability by encouraging the participation of other private sector entities.  The collaboration of different 
types of partners will be necessary to achieve the goal of bridging the digital divide by 2015. 

Many multi-stakeholder activities are already under way worldwide. The WSIS stocktaking database created 
by the WSIS Executive Secretariat, assisted by ITU, is an inventory of projects conducted by diverse 
stakeholders in different countries to implement the Geneva Declaration of Principles, including the bridging 
of the digital divide. By 5 October 2005, the database had more than 2 394 WSIS-related activities and just 
over half of these projects were being undertaken by multi-stakeholder partnerships. The partnership projects 
presented at the Thematic Meeting in Seoul are examples of three typical types of projects currently being 
implemented around the globe, including: national e-strategies, such as the e-Mexico National System 
project or the Brazilian government initiative to promote the use of open source software; projects that 
promote connectivity through community access centers or similar approaches, which are being 
implemented successfully in diverse socio-economic regions; and finally, capacity-building and application 
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projects, such as Thailand’s e-local government website scorecard and the Sri Lankan Govi Gnana service to 
provide farmers access to market prices and other relevant information.  

5.2 Facing challenges 

The creation and maintenance of multi-stakeholder partnerships needs several challenges to be overcome. 
Ensuring financial support and the long-term sustainability of the partnership and its projects is perhaps the 
most crucial issue that partners need to deal with. The success of telecenter projects such as the Public call 
offices in India discussed in section 6 below, indicates that providing local entrepreneurs with access to 
private or public funding to start ICT businesses in rural areas can be an useful strategy, as long as in the 
long-term these telecenters become self-sufficient.  

Many different funding mechanisms are being used by governments to finance connectivity projects in areas 
underserved by market forces. These strategies include, among others, the creation of Universal Service 
Funds supported by telecom operators or telephone subscribers; targeted price discounts for specific social 
groups, such as people with disabilities, low income or low consumption users; pre-paid cards for mobile 
telephony; and more recently, the creation of digital solidarity funds. The latter are innovative funding 
mechanisms based on voluntary contributions from interested stakeholders. The Digital Solidarity Fund was 
launched in Geneva in March 2005, with the financial support of the cities of Geneva, Lyon and Turin,  as 
well as incoming funds from a tax on public contracts for the provision of ICT services and networks, which 
is paid by the seller on its profit margin. In the case of the city of Geneva, the tax levied was of one per cent, 
and the condition is clearly stated in stated in the public calls for bids, so as to ensure transparency.  
Voluntary mechanisms such as the Digital Solidarity Fund are innovative because they mobilize new 
partners, such as local governments, which are more knowledgeable of the specific needs and concerns of 
their citizens.  The projects financed by the fund promote South-South cooperation and are targeted to 
specific groups, such as women’s organizations and community projects. 

Another important challenge for partnerships is gathering political support for their activities. The 
participation, in kind or financial, of governments, national and international organizations in partnership 
projects helps partnerships gather momentum and provides them enough notoriety to attract new partners and 
ensure sustainability. Participants at the thematic meeting pointed out that in order for multi-stakeholder 
partnerships to rally political support from national and international entities, it is essential that partnerships 
follow best practices, such as the articulation of clear goals; the elaboration of strategies and plans that take 
into account the strengths of the different partners; as well as an efficient and transparent management of the 
partnership and its projects. Other factors that attract support from outside entities are the degree of 
scalability and reproducibility of the project, the level of funding required and the knowledgeability of the 
partners.  

Finally, the long-term sustainability of a partnership depends in part on the relationship among the partners 
themselves. Dealing with conflict and maintaining an environment of trust and transparency in a partnership 
needs its members to establish mechanisms that facilitate the process of negotiation and information-sharing 
among them. Clear and open communication among partners is essential for conflict resolution processes to 
yield positive results. Successful partnerships also need to be flexible enough to adapt to differences in the 
culture, resources and interests of different stakeholders. Many longstanding partnerships, such as the Global 
Knowledge Partnership (GKP), can provide insights on how partnership challenges can be overcome 
successfully. 

 
6 TECHNICAL SOLUTIONS 

Technologies are at the heart of the digital divide: differences in access to ICTs create the gap among haves 
and have-nots and, appropriately, these technologies can also bring about opportunities to those countries 
and communities that have been left behind. The discussion on technical solutions held at the 2004 
Symposium in Busan, Korea underscored the positive impact that emerging wireless technologies such as 
WiMAX and Wi-Fi have had in helping many developing countries advance in their efforts to provide access 
to their population. The background paper and the case studies on Malaysia and India describe experiences 
in the adaptation and deployment of different mixes of wireless technologies that have extended the reach of 
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existing fixed networks and provide connectivity to rural and geographically dispersed populations in 
developing countries.  

Dr. Larry Press stressed that the goal of providing high-speed Internet links to the 3 million villages in low 
and lower-middle income nations that remain out of reach seems an overwhelming challenge. In his opinion, 
the strategy applied in the United States to deploy the NSFNet during the 1980s represents a best practice 
that could be applied in developing countries. The National Science Foundation (NSF) created a government 
wide-area network linking universities and research centers following a meshed network design that began 
with the establishment of a backbone and promoting connectivity through interconnections with regional 
clients and agency peer networks. Correspondingly, each of the peer networks would connect to their 
respective clients, thus extending the network’s reach. One advantage of the NSF strategy was the level of 
control it provided to its users, allowing universities to determine the design and funding mechanisms for 
their Local Area Networks (LANs) and making them responsible for capacity-building and the development 
of applications.  

Dr Press recommended extending the fiber network wherever possible, and then expanding the area of 
coverage by interconnecting the backbone to wireless technologies, such as VSAT, WiMAX and high 
altitude platforms. This deployment model has been proposed for “FiberAfrica”, an open-access project that 
interconnects optical fiber and broadband wireless hubs to reach over large areas. The project intends to 
connect 400 million Africans to within walking or cycling distanced Internet access for an investment of 
USD 1 billion. The business model for FiberAfrica also uses a public-private partnership approach. 

Taylor Reynolds points out in his background paper on emerging technologies (Chapter 5) that although the 
deployment of fiber networks entails large investments and high risks, particularly in developing countries 
with other basic priorities to consider, in the long-run they provide an advanced infrastructural foundation 
upon which to build. Fiber networks are also useful for their capacity to deliver a vast array of services to a 
community, thus supporting the fulfillment of short-term basic needs in areas such as education and health, 
among others. Taylor states that “pushing backbone infrastructure as deep as [is] economically possible is 
one of the best ways to ensure that emerging technologies can reach as many potential users as possible”11. 

Reynolds stresses, however, that access to ICT infrastructure has to be complemented with the development 
of local content. Currently, the information accessed in many developing countries comes from international 
sites, requiring the provision of international Internet connectivity in order to bridge the information divide. 
Thus, he notes, affordable international connectivity is vital for developing economies. African countries are 
already addressing this problem by developing national and regional exchanges that avoid routing traffic 
through a third region such as Europe.  

The cost of connectivity is an important barrier for access in developing countries. According to Reynolds, 
Internet service providers in developing countries, on a whole, pay more per megabit of bandwidth than 
developing economies because of the use of high-cost technologies to provide service, such as satellites. 
Burundi is a case in point. ISPs in Burundi provide access through a VSAT system with bandwidth of 6 
Mbit/s for upload and 10 Mbit/s for download. The cost to download one Gigabyte of data is about USD 60, 
while the costs of Internet subscription varies from USD 250 for 16 Kbit/s to USD 1 800 for a bandwidth of 
128 Kbit/s. In this context, telecenters are an affordable alternative and provide a viable solution to high 
costs for low-end users, with an average cost of USD 1 for 1 hour of connection to the Internet12.  

Of the different emerging technologies reviewed by Reynolds, WiMAX and Wi-Fi solutions seem to show 
the most promise for developing countries. WiMAX (Worldwide Interoperability for Microwave Access) is a 
new fixed wireless technology that can use a point-to-point or point-to-multipoint architecture, facilitating 
interconnections between high-speed wireless hubs and the edges of the fiber backbone. The reach of this 
technology is 50 Km for transmissions up to70 Mbit/s. Higher frequencies allow for higher data loads but 
require line of sight conditions. The initial WiMAX version (IEEE 802.16) meets the requirements for 
broadband wireless access systems in the 10 and 66 GHz, while a more recent version operates between 2 
and 11 GHz. WiMAX can maximize the amount of data transmitted at one time by dividing the signal into 
multiple sub-signals that are sent simultaneously using different frequencies; these sub-signals are 
recompiled at the receiver’s end. This type of frequency modulation is called Orthogonal Frequency Division 
Multiplexing (OFDM). Because of its ability to provide point-to-point wireless connection over longer 
distances, WiMAX is becoming a popular solution for rural areas. The advantage of Wi-Fi technologies 
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(802.11b) is that they use the 2.4 GHz frequency band, which has been set aside for unlicensed used of the 
spectrum in many countries. This standard has a shorter ranger than WiMAX (100 meters in line-of-sight 
scenarios and between 20 and 45 meters inside buildings). Its throughput is 11 Mbit/s, but has been 
improved in more recent variations of the technology. Wi-Fi is widely used for hot-spot access. 

As in the case of the collection of ICT statistics and the establishment of multi-stakeholder partnerships, 
coordination and cooperation among different stakeholders have had a positive effect on the efficient 
implementation of technical projects in developing countries. In Malaysia, the coordination of 
responsibilities and plans among different government institutions involved in ICT initiatives has prevented 
operational overlaps. Eric Lie noted that the government has played a leadership role in ICT deployment 
strategies in Malaysia. Becoming a developed country through the establishment of a knowledge-based 
economy is a national goal of the Malaysian government that depends on widespread access to ICTs. To 
achieve this goal, it introduced a Universal Service Provision (USP) in 1998 that set out clear priorities and a 
transparent framework for funding universal service initiatives and selecting among bidders. This framework 
gave private investors greater flexibility to propose different mixes of technologies, suitable frameworks for 
deployment and target sites. According to Lie, the wide scope of discretion given to the industry providers 
contributed largely to the success of the USP programme. The technological solutions deployed in Malaysia 
include terrestrial wireless technologies using CDMA 2000 1x networks and some upgrades to CDMA 2000 
1x EVDO, satellite-VSAT systems, and wireless LANs (WLAN) in urban areas. 

Beyond the USP fund, the Malaysian government has funded many other ICT initiatives to extend Internet 
access to schools, libraries, health centers and underserved areas; it has also promoted access to low cost 
computers and facilitated capacity building. As stated above, the private sector has been a key partner in the 
implementation of universal service initiatives and has demonstrated interest in participating in other digital 
divide initiatives, as a form of corporate responsibility. Private sector entities can also become anchor tenants 
and attract private ICT investment in underserved areas.  

The lessons from India followed a similar trend. Ashok Jhunjhunwala points out the essential role of 
coordination among all constituents to bridge the rural divide and create a united front incorporating 
government, private sector, academic institutions, non-governmental organizations and other entities to 
establish a critical mass that will attract rural investment at a faster pace. As in Malaysia, the Indian 
government has taken important steps to develop a transparent regulatory environment that promotes 
competition, while maintaining universal service programmes and funds that are distributed in a non-
discriminatory and equitable fashion. India provides a good example of the possibilities of implementing 
profitable business models for the deployment of affordable Internet and telephony services in rural areas. 

As many other developing countries, India has applied demand aggregation strategies to provide access to 
ICTs in public call offices (PCOs). The kiosks are owned and operated by local entrepreneurs to encourage 
links to the community. Moreover, it is expected that knowledge of the particular needs of the local 
population should assist the development of local content or at least the provision of services relevant to the 
population. Due to the low initial investment required for the kiosk, this business model envisages the rapid 
spread of PCOs, so that inhabitants have convenient access to nearby kiosks; the initial costs should be low 
enough to be recovered within six months. Kiosk owners are required to provide indiscriminate service to all, 
regardless of gender, caste or economic status.  

The case study of India also stresses the importance of deploying technology and providing applications and 
service that respond to the particular needs and resources of a community. In this sense, the introduction of 
e-education, e-health, e-governance and e-commerce projects that support agricultural activities can rapidly 
improve the livelihood of rural communities. The technical infrastructure deployed should be scalable. In 
this sense, the use of a fiber optic backbone running into each community (taluka) and combined with 
increasingly enhanced wireless technologies has proved once again to be a successful mix for a cost-
effective provision of access to rural areas. Due to the large number of people living in rural communities in 
India (740 million in 2004), it is essential to use scalable technologies and business models to reach the 
greatest possible number of villages. 
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7 CONCLUSION 
The background papers and case studies included in the Building Digital Bridges report shed light on 
different strategies to bridge the digital divide. Whether through the collection and analysis of ICT data, the 
use of partnership mechanisms or the deployment of emerging technologies, governments in developed and 
developing countries have made inroads in closing the gap between the have and have-nots, but much still 
remains to be done. Difficulties in coordinating efforts among stakeholders involved in these three areas 
highlight the importance of communication processes in bridging the digital divide. 

The coordination of interests, goals and responsibilities among stakeholders improves efficiency in the 
collection of ICT statistics, in partnerships and in the deployment of technical solutions. When all 
stakeholders are able to express their needs openly through official channels, ICT initiatives can respond to 
those needs and the results become relevant to the communities that benefit. The role of governments and 
international organizations in promoting harmonization of practices, cooperation and information sharing at 
the national and international levels can not be emphasized enough. As stated in the WSIS Declaration of 
Principles, creating an inclusive information society can only be the result of digital solidarity including all 
stakeholders.  
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ITU/KADO Symposium on  
Building Digital Bridges 

 
Busan, Republic of Korea, 10-11 September 2004 

Chair: Dr. Larry Press, California State University 

 

 
1 CHAIRMAN’S  REPORT 

1.1 Introduction 

The International Telecommunication Union (ITU), together with the Korea Agency for Digital Opportunity 
and Promotion (KADO), jointly organized the 1st Digital Bridges Symposium September 10-11, 2004 in 
Busan, Korea on the occasion of Asia Telecom 2004. Some 105 participants took part in the meeting, 
representing a range of regulatory agencies and policy-making bodies, operators, manufacturers, industry 
analysts, user representatives academics and others. Dr Larry Press, Professor of Information Systems at 
California State University, Dominguez Hills, chaired the meeting. 

The symposium is one of the activities outlined in the Digital Bridges Initiative cooperation agreement 
between KADO and the ITU. Its objective is to generate original research and stimulate debate on ways to 
expand the benefits of Information and Communication Technologies (ICTs) to the entire world. The first 
day focused on issues related to the measurement of the digital divide. It specifically discussed a number of 
national and international indices, and compared their methodologies, strengths and weaknesses. A number 
of best practice case studies on ICT data collection and dissemination were presented and discussed. 
The second day focused on new ICTs and how these can help expand access and bridge the digital divide. 
All of the documents and presentations from the meeting are available on the ITU website at: 
http://www.itu.int/digitalbridges. 

1.2 Indices for measuring the digital divide  

Introductory background papers presented both a national index (as applied in the Republic of Korea) and an 
international index. The national background paper, presented by Dr Chung-Moon Cho) KADO, highlighted 
the different stages of the digital divide from early adoption, to take-off, to saturation. In the Republic of 
Korea, Internet use has reached saturation stage. The presentation emphasized that the digital divide can be 
looked at either vertically, which highlight the gaps that exists between users and non-users of ICT; or 
horizontally, which analyzes the gap among ICT users. Although we know how many people subscribe to 
the different services available within a given country, there is little information on how individuals, 
households and other sectors of the economy actually use these services and in how far they have changed 
the way they work, communicate and live. There is an obvious need to develop a composite measure to 
analyze differences in access and utilization. It is specifically important to develop an index that will allow 
for the comparison of national as well as international differences and achievements. One example of such an 
index is the Personal Information Index (PII), which was developed by KADO, and which is built upon three 
sub-indices: access, capacity and application indices. The sub-index scores are plotted using a Lorenz curve, 
a useful tool to graphically visualize inequity. KADO also reports Gini coefficients, which summarize a 
Lorenz curve in a single number, indicating deviation from an equal distribution. 

http://www.itu.int/digitalbridges
http://www.itu.int/digitalbridges
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The international background paper, presented by Dr George Sciadas (Statistics Canada) further discussed 
existing international benchmarking tools to measure the digital divide. Indices differ with regard to the data 
they use to measure, compare and benchmark countries and may include qualitative as well as quantitative 
data, e-readiness assessments, individual variables, as well as composite measures. Indices may also focus on 
varying aspects of the digital divide like access, use, and quality. Composite measures vary according to the 
purpose of analysis, country coverage as well as the number of indicators used to construct the index. The 
Orbicom Index and the ITU Digital Access Index (see: http://www.itu.int/ITU-D/ict/dai/index.html) were 
discussed in detail. 

Subramaniyam Venkatraman (UNESCO) looked at the broader question of “Why measure the digital 
divide?” and in particular highlighted the divide in the field of education. He highlighted also measurement 
difficulties and the need for better gender-disaggregated ICT indicators. 

In addition to the background papers, three country case studies of best practice in the collection and 
presentation of ICT indicators were presented for Australia (Vanessa Gray, ITU), Hong Kong, China 
(Esperanza Magpantay, ITU) and Republic of Korea (Prof. Heung-Suk Choi, Korea University). The country 
case studies highlighted a number of points that countries need to take into consideration when collecting 
ICT statistics and that may help them expand available information, minimize costs, and improve the quality 
of data. These include: 

• Before starting to collect ICT data, the government agency in charge should make sure that it is 
aware of all the existing surveys that are being carried out within the country. It is important to 
identify the existing data collection channels, methodologies etc in order to decide on the best way of 
collecting ICT data. 

• If possible, ICT data can be collected by adding certain questions on an existing survey. This would 
allow cutting costs and minimizing resources. It would also reduce the burden on those who are 
addressed by the survey (this may include households, businesses, operators, etc.). 

• Experience in a number of countries has shown that the national statistical office is often in the best 
position to collect ICT data. In this case the government should strengthen the NSO and perhaps put 
the NSO in charge of collecting data and coordinating with other agencies. 

• User-funded surveys would allow different government agencies interested in a specific question or 
survey to pay the NSO for carrying out a survey or adding certain questions to existing surveys. 

• It is important to set up a formal mechanism for cooperation. This would allow the key players 
interested in ICT data (the operators, the Ministry in charge of telecommunication, the regulator, the 
NSO, etc.) to agree on a concerted strategy and the most important indicators and prevent 
duplication of efforts. 

• In certain cases the private sector can fill information gaps and collect specific ICT data. This is 
particularly useful for ad-hoc studies and areas where the results should be produced in a limited 
amount of time. For this it is also important that governments keep track of how much a survey 
costs. This will allow the comparison of costs and help the government decide whether it is more 
reasonable to hire a private consulting company or to carry out the study/survey in-house. 
International private consulting companies that carry out research in the ICT area might also be 
interested in cooperating with governments. 

• Finally, it is imperative for countries to be precise about definitions and methodology. Only if it is 
very clear what exactly ICT terms refer to can the results of the studies/surveys be compared. It is 
also advisable to use existing definitions (for example. ITU, OECD). 

The presentations highlighted the importance that statistics have for policy-makers and the usefulness of 
indices for countries to compare and benchmark their achievements. 

Sherif Hashem ( Ministry of Communications and Information Technology: MCIT) presented the results of 
Egypt’s ICT usage survey, which is one of the very few ICT usage survey conducted in Africa. The MCIT 
survey (which was carried out by the Ministry itself, not the NSO) was conducted in October 2003 and 
covered households, educational institutions, businesses and the government. 

http://www.itu.int/ITU-D/ict/dai/index.html
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Based on presentations and discussions, the conclusions that emanated during the first day of the symposium 
include the following: 

• While the digital divide certainly exists, there is not enough data available to measure or analyze the 
extent of the divide comprehensively. 

• ICT usage surveys in developing countries are almost non-existent, and when available, problems of 
comparison exist due to differing survey modules. 

• Too many competing indices exist and there is a need to harmonize them to improve 
comparison among and between nations. 

• A core set of ICT indicators is needed and should be used by countries that are planning to start ICT 
survey design and data collection. 

• Model survey questionnaires exist and should be used as a minimum reference of future ICT data 
collection. 

• Coordination among government agencies is necessary in data collection and analysis of survey 
results. 

• Traditional technologies such as radio and television sets (TV) are still the primary source of 
information for some households in developing countries. Availability and usage of these 
technologies should be included in any ICT usage surveys and should be included in the ICT indices. 

1.3 Technologies for reducing the Digital Divide 
The second day focused on technologies to reduce the digital divide that had been identified during the first 
day. The day began with a background presentation outlining various technologies (Dr. Taylor Reynolds, 
ITU). This was followed by country case studies covering India (Dr. Ashok Jhunjhunwala, India) and 
Malaysia (Eric Lie, ITU), more detailed technology presentations and discussions of pricing and policy. 

In absolute terms, the digital divide is growing. While there have been gains in increasing access to ICTs, the 
divide we are shooting at is a moving target. A few years ago, we hoped for dial-up access to the Internet at 
up to 56 kbit/s; but today, one is “behind” if without broadband access to the Internet (at speeds of 256 kbit/s 
and greater) and the applications higher-speed connections can provide.  

Furthermore, as the technology changes, developing and rural areas are often slower to adopt newer 
technologies as they struggle to increase access using older technologies. For example, while many 
economies in the world are still struggling to put in simple copper wires, leading broadband countries Japan 
and Korea are pushing fibre optic cabling direct to homes and offices. This leaves the developing economies 
and rural areas further and further behind as later adopters. 

There is hope that new, wireless technologies may help developing nations accelerate their progress. A new 
wave of standards has allowed for mass production of some wireless equipment, bringing costs down while 
raising the level of interoperability. 

Some operators in developing economies have used fixed wireless to branch out from the last “wired” 
segment of their networks to end-users and distance community access centres. Many developing economies 
have also embraced wireless as a technology for bringing mobile communication to areas traditionally out of 
the reach of wires. As current and emerging technologies arrive in markets, policy-makers will need to 
decide how and when to implement these technologies. 

Once a nation has high-speed international links and a fibre backbone, underserved rural users may be 
reachable using new and evolving wireless technologies like WiMAX (Worldwide Interoperability for 
Microwave Access). This architecture is illustrated in Figure 1, in which points of presence (POPs) in rural 
villages are connected to a fibre backbone through a wireless mesh. 

Other wireless technology like Wi-Fi and IMT-2000 (third generation mobile) may extend the network 
around village POPs. 

No one technology will offer the best connectivity in all situations. Finding the right mixture of technologies 
and applying them to a given geographic and economic situation will remain a difficult, but achievable task. 



 

 6  Chapter 1 – Chairman’s Reports 
 

 

Figure 1: Three tiers: backbone, wireless mesh and village points of presence 

 
 

 
 

 

Policy-makers in developing economies face difficult decisions in how far to extend wire-line infrastructure. 
The consensus was that fibre networks should be installed as far out as economically possible, with wireless 
networks branching out from the furthest wired nodes. But where copper-based networks already exist, these 
should be used to their full potential, through broadband technologies like DSL). 

India has a relatively well-developed fibre infrastructure that reaches deep into county towns (taluka). 
Wireless technologies can then extend access beyond the last node of the fibre network to Internet cafés and 
kiosks. Some 85 per cent of villages in India are within a 15-20 kilometre radius of the nearest taluka, 
putting them in reach of evolving long-range wireless technologies such a CorDECT, WiMAX, HDR, and 
HSDPA. Terrestrial wireless technologies can service individual villages with a dedicated 1-5 Mbit/s 
bandwidth link. As bandwidth needs in the village increase, fibre and microwave technologies may become 
cost effective. 

Nigeria’s Wire Nigeria (WiN) Project is also working on extended fibre infrastructure to all the states of the 
federation, which would drastically increase the range of current wireless offerings. 

Wireless mesh networks were seen as a promising technology for use both as a backbone layer, as illustrated 
above, and for last mile connectivity within urban settings. A reconfigurable mesh with dynamically 
reconfigurable bridges or IP routing capability in each node may reach remote villages reliably and 
efficiently. An urban mesh, in which each node is both an access point and a router, might be a means of 
providing connectivity without costly cables. 

Proprietary mesh networks are available today. These are based on IEEE 802.11 and other microwave 
communication. The most effective use multiple radios with different frequencies for backhaul and access to 
reduce delays at nodes, but they are expensive and yet largely untested. The WiMAX mesh mode may bring 
the benefits of interoperability and economies of scale, but at this time no vendor is known to be planning a 
WiMAX mesh implementation. 

Smart radios, which can detect noise and respond by changing transmission frequency, power and antenna 
focus under program control, also hold promise once they are developed and more widely available. 
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1.4 Applications and kiosks 

Once a connection reaches a village or town, it must be dispersed in an economically viable and socially 
responsible manner. Internet kiosk entrepreneurs have done this in India and elsewhere. By aggregating 
demand within a village, they can create a profitable business based on small revenues from individual 
customers. The entrepreneur, in addition to running the business, helps bridge the PC literacy gap by setting 
up connections and helping users get accustomed to the PC and applications. 

Dr. Ashok Jhunjhunwala of the Indian Institute of Technology, Madras, described such kiosks and their 
applications. The kiosks deployed by Dr. Jhunjhunwala and his colleagues are open 16 hours per day. They 
cost about USD 1 000 to build and then face continued operating expenditures. The operator must typically 
gross USD 100 a month to break even. Many reach this point after only a few months of operation, and some 
are bringing in as much as USD 300 a month. Once a kiosk is put into a village of 1 000 or so inhabitants, 
roughly 30 per cent of inhabitants use it for services such as remote eye care and other e-medicine, online 
learning, e-agriculture and e-government. 

Cybercafés and community access centres play a key role in expanding access throughout developing 
economies. KADO research surveyed cybercafés in the vicinities of organizations they visited in 
23 countries. Some 53 per cent of the organizations had between 1-10 cybercafés close by. Another 35 per 
cent had more than 10 but less than 50. Finally, in four areas the density was between 50-100 per 
100 inhabitants. In the KADO survey, all cybercafés used wired connections and had total shared bandwidth 
ranging from less than 56 kbit/s to 512 kbit/s. 

Several developing economies are making use of community access centres to provide Internet access to 
users. In countries like East-Timor, Mongolia, Bulgaria, Cambodia and Peru, community access centres 
provide connectivity to roughly 100 users a day, for free or a very low price. 

Government initiatives can be fundamental in extending ICT access to rural and developing areas. In 
Malaysia, SchoolNet and the USP Programme are connecting schools, libraries, and clinics to the Internet in 
remote areas. Follow-up initiatives such as the Rural Internet Centres Programme teach ICT skills in local 
post offices. 

In addition simply to developing connectivity, there should also be an effort to increase the amount of local 
content, in local languages, available to users. KADO’s survey of access in developing economies found that 
English is the primary language used to access web content, despite it not being the local language. Only 4 of 
the 23 surveyed countries (Uzbekistan, Mongolia, China, Laos and Bulgaria) had their local language as the 
primary language for web usage. 

KADO’s study of the telecommunication environments in 23 developing countries has allowed a glimpse 
into the technologies currently in use to bridge the digital divide. Of the organizations surveyed, 95 per cent 
receive their Internet connection by means of a wire line, while the reaming 5 per cent use wireless 
technologies. This finding is in line with worldwide broadband figures that show 95 per cent of connections 
over cable or DSL with the remaining 5 per cent over other technologies such as wireless and fibre. 

Several presentations focused on specific technologies:  WiMAX, WiBRO and mobile phones. 

WiMAX is a fixed wireless technology that may become pervasive in long-haul, high-capacity Internet 
connections. WiMAX is based on the IEEE 802.16 series of standards for high-speed wireless data. The 
evolving standards promise high speed connectivity to remote areas and could help extend the reach of 
backbone infrastructure in developing economies. In addition, mobile versions of WiMAX are under 
consideration that would allow for fast data access from mobile terminals such as phones and PDAs. 

Under ideal circumstances, some WiMAX configurations will be able to transmit 70 Mbit/s over a range of 
50 km. Intel has chips for point-to-point WiMAX today, and predicts that it will have chips available for 
portable WiMAX devices as early as 2006/7. 
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The WiMAX forum is hoping to replicate the success of Wi-Fi, which is based on the IEEE standard series, 
802.11 (for wireless local area networks). Wi-Fi certification on wireless products shows that the devices 
have been tested to be interoperable with all other Wi-Fi standard equipment. This has allowed a large 
number of manufacturers to compete over a range of products, and has quickly reduced prices. The WiMAX 
Forum is hoping that by working on a common standard and verifying interoperability, WiMAX equipment 
prices will fall and penetrations rate will soar. Backing for WiMAX is strong with more than 140 companies 
currently supporting the WiMAX Forum, an industry group with the charter to promote and certify the 
compatibility and interoperability. 

The Korean government has set aside spectrum for a new mobile technology called “WiBro”. They hope that 
WiBro will be adopted as the WiMAX mobile access standard, and economically fill the gap between the 
nomadic/fast access of Wi-Fi and the highly mobile/slower access available through 3G mobile networks. 
Users can expect a minimum data throughput of 512 kbit/s at the outer edges of the network while traveling 
at 60 km/h. The government plans on having 90 per cent of the population covered with a WiBro signal 
within three years of WiBro’s introduction. 

Many see WiBro as a complement to existing Wi-Fi and 3G networks. WiBro will be capable of carrying 
voice traffic but 3G networks handle voice traffic more efficiently and require less battery power from 
devices. WiBro’s niche will be data transmission outside range of a Wi-Fi hotspot or wired connection. 
WiBro should be more spectrally efficient for data than CDMA 2000 1x EVDO. 

While many think that new technologies such as WiMAX will drastically change communication in 
developing and rural areas, others pointed out that WiMAX and similar technologies may not live up to the 
recent hype. There were questions of what the new high-speed networks would be used for. If the 
applications users want are e-mail and simple browsing, existing 3G networks may be sufficient. 

One recent success in tackling a divide between developing and developed economies has been the 
astounding rise of mobile penetration rates throughout the developing world, particularly in Africa and other 
areas with very little fixed-line infrastructure. Mobile phones have been successful for a variety of reasons, 
including low infrastructure costs and pre-paid calling plans. This has helped users throughout the 
developing world gain access to ICTs that were previously out of their reach. 

Since the growth in penetration rates worldwide have been astounding, many are now asking if mobile 
phones might be the key to bridging the digital divide in large areas of the world where infrastructure, PCs 
and computer skills are in short supply. Currently the correlation between broadband penetration and the 
number of mainlines per 100 inhabitants is high at R2 = 0.60, leaving many developing economies with few 
choices for a wired Internet experience. However, throughout the developing world, the number of mobile 
phone subscribers far outpaces the number of fixed lines, even by a factor of 30 to 1 in countries like 
Cambodia. 

Mobile phones may be one of the best ways to connect users to ICTs as phones now outnumber PCs 
worldwide by a factor of 3 to 1. 

Services like Blackberry are helping users in developed areas replace their laptops with a small portable 
device. Similar services in developing areas could help unleash connectivity. 

Mobile phone manufacturer Samsung predicts that “in the coming years, the mobile handset will be the hub 
of all other devices, enabling people to access information and technology anywhere at any time.” This is 
important, as Intel has explained because “[mobile phones] are relatively small, you don’t need a desk; you 
don’t need to be in a particular place. You don’t have to be literate to use them or speak English. These are 
all constraints when it comes to operating a computer”. 

Asia/Pacific is leading the world in terms of high-speed data over mobile networks. For example, 84.5 per 
cent of mobile subscribers in Korea are on a high-speed data network. Nearly 23 percent of mobile 
subscribers in India have high-speed services, which is very high for a developing nation. 

Mobile operators are quickly expanding their networks throughout the developing world but tariffs are often 
very high for mobile data access and billing is often limited to post-paid subscribers. This severely curbs 
access for users in developing economies without access to credit. 
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Mobile devices suffer from input/output bottlenecks including: the size of the screen, the keyboard, and 
language input methods. Voice-enabled entry may help alleviate some of these problems but mobile phones 
will not be good for document handling for some time. 

Current mobile phone networks do not have the bandwidth available to allow users good access to streaming 
content. If basic music delivery requires 30 kbit/s and video requires 100 kbit/s, then 2G (10 kbit/s – shared), 
2.5G (100 kbit/s – shared) and even 3G (several hundred kbit/s – shared) networks are not capable of 
efficiently handling data needs in developing areas. New fixed wireless technologies to mobile phones could 
offer much better data connectivity. 

Mobile growth, particularly in Africa, has been phenomenal. Nigeria has gone from no digital mobile users 
in 2000 to over five million users in July 2004. Wireless technologies are playing a key role in bringing 
voice and data to users throughout the country. As an example, voice is mainly handled by GSM while fixed 
services are provided over a CDMA 2000 1X network. In addition, the 450 MHz band of spectrum has been 
set aside for extending access to rural areas. 

Video and multimedia will play a key role in providing information over the network. Motorola points out 
that video is moving to its third screen. Video started on TVs, moved to computers, and now is making its 
way to mobile phone screens. 

Low computer penetration is a big problem in many developing economies. In Cambodia, computer 
penetration is nearly zero outside of Phnom Penh. Barriers include the high price of computers relative to 
income, a lack of affordable Internet connectivity, no Khmer language content or Khmer operating systems, 
and finally a lack of stable electricity. These are common difficulties faced in other developing economies as 
well. 

1.5 Pricing  

Rural India has nearly 6 000 rural villages with roughly 1 000 inhabitants per village. The villagers have an 
average per-capita income of USD 0.40 per day. Extending ICTs to these people requires low cost equipment 
a business model that is sustainable with low revenue per user. 

As the Indian model has shown, Internet kiosks and cybercafés can play a key role in extending access. 
However, in order to have an effect, cybercafé prices must be affordable to local users. KADO research 
found that average hourly cost of cybercafé use in 23 developing economies was USD 1.20 – a price out of 
reach for many low-income users. 

Mobile costs can also be high for low income users. The costs of sending data over mobile networks are 
often higher in developing economies than developed markets. For example, in KADO’s survey of 
23 developing economies, the average price of a text message was USD 0.21. However, the same text 
message in the Republic of Korea would cost only USD 0.03, one-seventh the price. 

Mobile phone prices in developing economies are very high. The average cost of a mobile phone in the 
23 countries surveyed by KADO was USD 480, far out of the reach of many potential ICT users. If the most 
basic mobile phones were available for USD 25, the market in India alone would reach 500 million. In 
Cambodia, penetration rates have increased because users buy second-hand phones for USD 10-15. That 
allows them to spend USD 5 on monthly communication.  

While the mobile Internet may offer the best connectivity to users, operators may be unwilling to allocate 
more of their existing spectrum to Internet use given its low return per bit compared with other services. 
Operators in India earn four times the amount per bit of voice carried than they do on Internet traffic. The 
difference in SMS and Internet is much greater at 80 times the revenue for a bit of SMS versus a bit of 
Internet traffic. 

Pricing for routing calls in developing economies may follow trends in developed markets of making the 
connection over the lowest available cost network. Examples include the “Blue phone” in the UK and “One 
Phone” in Korea. 
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Singtel in Singapore has a flat-rate plan where mobile data users can move freely between broadband, Wi-Fi 
and mobile networks. Users have an incentive to stay on the least-cost portions of the network because their 
available speeds are so much higher. 

By some estimates, users are willing to pay 8.5 per cent of their household income for communication 
services. That figure represents a very large market for new and emerging services over high-speed 
networks. 

Satellite technologies are used in Malaysia in very remote areas but their high costs make them a last option 
in terms of ICT access. VSAT projects in Sabah and Sarawak, the two most unserved districts require 
CAPEX of USD 263 000 per system with annual OPEX per site reaching USD 5 200. 

1.6 Policy and Regulation 

India is moving towards a unified access licensing system for delivering content and data access in an effort 
to simplify the licensing process, reduce legal disputes, ensure a level playing field for all providers, and to 
stimulate development. The unified license allows an operator with a connection to a home to deliver 
whatever services they find profitable over the line. This can include voice, TV, or Internet access for 
example. 

The move from receiving-party-pays to calling-party-pays in India coincided with a drastic increase in the 
number of cellular mobile subscribers. Many more users can afford mobile phone service once they no 
longer pay for incoming calls. 

Regulators and operators must decide whether licensed or license-exempt bands of spectrum are better for 
new technology rollouts. While the license-exempt 2.4 GHz band has been a major factor in the success of 
Wi-Fi, questions remain about using license-exempt bands for higher-capacity backbone infrastructure such 
as WiMAX. Dedicated spectrum would allow for higher-speeds and better quality of service for critical 
infrastructure. 

Policy makers throughout the world are faced with the harsh reality of economic scarcity; there is simply a 
limited amount of resources that must be allocated in an economy. However, bridging the digital divide may 
not need to be an “either/or” proposition. Rather than choosing between telecommunication investment and 
health care, targeted telecommunication investment could build infrastructure that could help reduce medical 
costs and make care more efficient. Similar arguments can be made for education. Connecting schools with 
fast Internet connections gives students much better access to educational materials and can make their 
school time more productive. 

1.7 Conclusions 

The first day of the Symposium focused on measuring the digital divide. We heard of efforts to identify 
precisely defined indicators that could be measured in all nations on a regular basis. Presenters also described 
indices constructed as weighted averages of indicators and we heard reports of several recent case studies. 

While there were several approaches to the task of measuring the digital divide, there was consensus that it 
existed in 1990 when we first began collecting this sort of data and that it still exists today. It is clear that 
there are digital divides both within and among nations regardless of how we measure them. 

The second day presented promising technologies for reducing the digital divide and case studies showing 
that Internet connectivity can lead to improvement of the quality of life in rural areas in developing nations. 
For example, the presentation of Dr. Ashok Jhunjhunwala illustrated meaningful applications and a business 
model that appears scalable using small amounts of locally accumulated capital. 

We concluded that the digital divide exists, reducing it would be beneficial, and there are promising 
technologies, business models and policies for doing so. Moving forward, we would like to see a 
comprehensive, independent assessment of the kiosks from IIT Madras and the development of a detailed 
plan for a backbone network (like that illustrated in Figure 1) for an entire nation. If the Madras application 
assessment proved positive, we would be in a position to implement the connectivity plan. 
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WSIS Thematic Meeting on  
Multi-Stakeholder Partnerships  
for Bridging the Digital Divide  

 
Seoul, Republic of Korea, 23-24 June 2005 

Chair: Dr. Michael Reed, United Nations University 

 
2 CHAIRMAN’S  REPORT 
At the invitation of ITU Secretary-General, Mr. Yoshio Utsumi, and the Minister of Information and 
Communications (MIC) of the Republic of Korea, Dr Dae-je Chin, and with the close co-operation of the 
Korea Agency for Digital Opportunity (KADO), a WSIS Thematic Meeting on Multi-Stakeholder 
Partnerships for Bridging the Digital Divide was held in Seoul, Republic of Korea, from 23-24 June 2005. 
The purpose of the meeting was two-fold: to provide a showcase for successful multi-stakeholder 
partnerships from around the world and to develop a methodology for monitoring the digital divide through a 
composite “digital opportunity index”. The results of the meeting will be reported to the third PrepCom of 
the Tunis Phase of the World Summit on the Information Society (WSIS), to be held in September 2005 in 
Geneva1. 

2.1 Conference programme 
Some 125 participants from 36 countries participated in the meeting. The participants were welcomed by 
Mr. Hun-Hyong Rho, Vice-Minister of Information and Communication, Republic of Korea and Dr. Tim 
Kelly, Head of the Strategy and Policy Unit, ITU. They explained the background to the meeting in the 
context of the overall WSIS preparation process for the Tunis Phase and of the “Digital Bridges Initiative”, 
which is jointly-run by ITU, MIC and KADO. In particular, this meeting is part of the planned 
implementation of the Geneva Plan of Action, which is one of the three areas of focus of the Tunis Phase. In 
the Plan of Action, each country is urged to have at least one multi-stakeholder partnership or public/private 
partnership to announce at the Tunis Phase, as a basis for future action. 

In the opening ceremony, opening remarks were presented by Mr. Yeon-gi Son, President/CEO of KADO, 
the host of the meeting; Mr. Hak-su Kim, Executive Secretary of the UN Economic and Social Commission 
for Asia and the Pacific (ESCAP), which had hosted the Asian regional meeting in Teheran, 31 May – 2 June 
2005; and Mr. Othman Jerandi, Ambassador of Tunisia to the Republic of Korea, the host country of the 
Tunis Phase of the Summit. This meeting is an opportunity to enhance cooperation and mutual understanding 
between multiple actors working on bridging the digital divide. Among the new initiatives announced at the 
meeting was the establishment of an ICT Training Centre for the Asia-Pacific region in the Republic of 
Korea with initial funding of over USD 10 m for the first five years. It was also stressed that the second 
phase of WSIS should be a “Summit of Solutions”. 

The meeting approved the nomination of Dr Michael Reed, Director of the International Institute for 
Software Technology, United Nations University, Macao, to chair the meeting and adopted the draft agenda. 
The keynote speakers provided the relevant background to the understanding of multi-stakeholder 
partnerships. 

• Mr. Walter Fust, DG of the Swiss Agency for Development and Cooperation, and Chair of the 
Global Knowledge Partnership (GKP), provided some definitions for multi-stakeholder partnerships 
(MSPs) and outlined the lessons learned by the GKP since its creation in 1997; 

                                                 
1  All of the materials from the event are available on the website at: www.itu.int/wsisbridges. 

www.itu.int/wsisbridges
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• Mr. Jonathan Kushner (Microsoft) explained his company’s “Unlimited Potential” programme, 
including work they are doing in producing low-cost, local language operating systems (Windows 
Starter Edition) for developing country markets; 

• Mr. Andy Carvin (Digital Divide Network) expounded on the theme of trust between partners as an 
essential element in successful MSPs. Trust is based on a willingness to listen and learn from each 
other, but also from honesty in each stakeholder explaining their expectations from the partnership; 

• Mr. Art Reilly (Cisco) described some of the MSPs in which his company is involved, which focus 
on capacity-building. Cisco is partnering with ITU, amongst other partners, in the establishment of 
ICT training academies; 

• Mr. Alain Clerc (Digital Solidarity Fund) explained the objectives and funding of the voluntary 
Global Fund for Digital Solidarity, which had been launched on 14 March 2005 as an innovative 
way of raising funds for ICT4D. The Funds membership board is divided equally between 
governments, private sector and civil society; 

• Mr. Yon Moreira da Silva (Brasil Telecom) outlined the Brazilian ‘Internet for All’ programme, 
which is based on a partnership of different organizations seeking to extend Internet access through a 
variety of measures, including targeted discount tariffs and tax exemptions to encourage Internet 
take-up; 

• Mr. Bechir Raddaoui (Tunisia) explained some of his country’s measures aimed at extending the use 
of ICTs, including measures focused on rural areas. The government has committed to eliminating 
fixed and mobile subscription charges for rural users by the year 2009. The parallel events during the 
Tunis Summit should show the multi-stakeholder nature of the implementation process. 

The background document entitled “Multi-stakeholder partnerships for bridging the digital divide” 
(BDB-WSIS/05) was presented by Dr Lilia Perez-Chavolla and Dr Tim Kelly (ITU). The paper, which was 
structured around the agenda of the meeting, provides a number of examples of MSPs in action, as well as 
providing some thoughts on how to finance them and how to overcome barriers. 

In the session on National Policies for building successful multi-stakeholder projects, presentations were 
given on national programmes in Brazil, Mexico and Viet Nam, together with presentations on the National 
Information Society in the Philippines, the WSIS Youth Caucus and from Thailand on a software tool 
namely “SEE: Service E-Readiness Explorer” for measuring the effectiveness of e-Government websites. 
The tool could be developed further by an MSP approach under multi-government cooperation to accomplish 
a standardized gauge for all. 

In the session on promoting access through telecentres and capacity-building, presentations were made on 
the use of ICTs in nation-building in Afghanistan, i-Centres in Bulgaria and youth training in Burundi. The 
state of the ICT Sector in Nepal was presented together with the work of the United Nations IT University 
Volunteers (UNITeS) and a series of development initiatives sponsored by KADO, Republic of Korea. 

In the session on ICT applications, presentations focused on ICT applications in India, providing price 
information for farmers via ICTs as part of the e-Sri Lanka programme in Sri Lanka, the “One school, one 
computer laboratory programme” in Indonesia, ICTs for people with disabilities in Pakistan, and the 
“Digitall Hope” projects supported by Samsung of the Korean Republic. 

2.2 Successful multi-stakeholder partnerships 

What are the attributes of successful Multi-Stakeholder Partnerships? They are various, but include: 

• A true partnership between stakeholders with equal rights and obligations, built on trust among 
partners; 

• A willingness to share the risks and benefits of MSPs; 

• Complementarity and diversity of competence among partners, and a diversity of cultures, so that the 
whole is greater than the sum of the parts; 
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• Sustainability, scalability and replicability. Generally speaking, the effectiveness of MSPs increases 
as they mature and transition from pilot projects to ongoing programmes. Those that have the biggest 
impact are those where a particular model can be copied or transferred between countries, such as 
the GrameenPhone Village Phone initiatives, which now reaches around 40 000 villages in rural 
Bangladesh and has been copied in Uganda. 

A common element in many MSPs is the provision of community-based access to ICTs. This is seen as a 
way of plugging the gap until ICTs are widely available and affordable on a household or individual basis. 
National implementations of community access for ICTs vary. They include, for instance, multi-purpose 
telecentres in Viet Nam, Digital Community Centres in Mexico, telekiosks in Afghanistan, i-Centres in 
Bulgaria, telecottages in Hungary, etc. A report on the diversity and sustainability of community-based 
access around the world is being prepared for the Tunis Phase of WSIS by IDRC of Canada and the Digital 
Divide Network. Although the diversity and local adaptation of these programmes is part of their strength, it 
would be useful to develop a set of common features of successful community-based ICT access centres, to 
aid their replicability. 

What are the main barriers that MSPs face? All speakers reported that integration of different partners was a 
major challenge. In part, this is a difficulty in reconciling the different cultures of the different stakeholders. 
But even within the same category of stakeholder, among government departments for instance, there is 
often a difficulty in getting different departments to work together, and to share information. A further 
barrier is in obtaining finance, particularly for moving from the pilot to the programme phase. However, new 
sources of financing are emerging, such as the Digital Solidarity Fund, or the creation of national universal 
service funds, which now exist in 39 countries and are planned in a further 31. 

One promising development is Free, Low-cost and Open Source Software (FLOSS) which is being used in 
several of the MSPs presented, notably in the Internet for All programme in Brazil, the MIT USD 100 laptop 
programme and the UNU-INST Open Source Initiative. FLOSS offers a number of advantages including: 

• Cost-saving, particularly for organizations such as government departments, or franchised 
telecentres that would otherwise have to purchase multiple software licences from proprietary 
service providers; 

• FLOSS approaches are generally more adaptable to local needs and languages; 

• FLOSS offers self-determination for MSPs; 

• For MSP personnel, especially software developers, FLOSS offers immediate entry into the global 
development community, which is proven to be supportive for newcomers and those lacking 
resources. 

Nevertheless, it is recognized that FLOSS is not necessarily the best option for all MSP, and the principle of 
free choice between proprietary and open-source software is important to maintain. 

2.3 Measuring and monitoring the digital divide 
The second area of focus of the conference was on measuring and monitoring the digital divide. The 
background document entitled “Measuring digital opportunity” (BDB-WSIS/06) was presented by 
Mr. Michael Minges (TMG). In the first phase of WSIS, in 2003, the need was identified for the creation of a 
composite “digital opportunity index” DOI (WSIS Plan of Action, para 28a). This index would provide a 
statistical tool for international evaluation and benchmarking of the objectives, goals, and targets of WSIS 
action plans. 

To address the above need, a “Partnership for the measurement of ICTs for Development”, comprising more 
than ten international organisations and national statistical agencies was formed to work on defining a set of 
comparable indicators for measuring the information society. As a first step, a list of core ICT indicators has 
now been formulated. The presentation by Mr. Minges outlined how these core ICT indicators can be 
mapped to create a DOI. The novel approach in this DOI is that it relies totally on a set of internationally-
agreed indicators. Most existing ICT indices are based on a set of indicators identified by the creator of the 
given index. At this stage, the DOI presented here can be defined as an index for measuring the ICT 
infrastructure capacity of countries. 



 

 14  Chapter 1 – Chairman’s Reports  
 

In the session on measuring the digital divide, presentations were made on choosing the most appropriate use 
of data in developing the DOI (e.g., household vs. individual access, quantity vs. quality of internet access), 
identifying a measure of inequality between the ICT infrastructure of nations based on the Lorenz curve, 
which is a statistical tool commonly used to measure economic inequality, and a historical review of ICT 
measurement over the past decade with an analysis of the experience of the US National Science Foundation 
in promoting the ICT infrastructure in the United States. 

Among the conclusions in this session were that any reasonable measure of ICT infrastructure should include 
mobile devices, and that number of Internet hosts was an unreliable measure. It was argued that good 
measurements were essential to guide policy and to identify opportunities in the developing world. The NSF 
example showed how policy could be driven by measurements, and that desired results could be obtained 
with modest funding and through multi-stakeholder partnerships in contrast to top-down direction by 
governments. It was proposed that the NSF example would provide a useful model for connecting 
unconnected villages in developing countries. It was agreed that measurements showed that the digital divide 
is shrinking but at a slow rate and that urgent policy action is needed. Finally the ambitious suggestion was 
made that the international community pick a pilot nation in the developing world and build a quality ICT 
infrastructure in that nation to establish a template for global use. 

In the session on proposing the next steps to bridge the digital divide, a detailed scan-target-focus strategy 
for multi-stakeholder partnerships was described in which current status is determined, opportunities for 
progress are identified, and plans for solutions are made and implemented. Progress was announced on a 
coordinated international strategy for internet governance prepared by the UN Working Group on Internet 
Governance (WGIG) to be submitted to WSIS in 2005; an analysis of the UN ICT Task Force (UNICTTF) 
was given, in which the strengths and weaknesses of its operation were outlined, and the importance of Civil 
Society Organisations in relation to WGIG and other issues relevant to WSIS was asserted. 

Again in this session it was repeatedly noted that successful efforts to bridge the digital divide depended on 
partnerships between governments, the private sector, and the civil society. The report on (WGIG) included 
the affirmation that any developments toward administration of the internet must be transparent, democratic, 
and multilateral. The analysis of UNICTTF discussed the possibility of creating a Global Alliance for ICT 
Development to follow up on the work of the current task force. It was suggested that this new organisation 
not be under the UN to provide more flexibility in its administration, and it was stressed that it should not 
create a new bureaucracy nor should it have operational powers. It was also pointed out that not having 
representation from academia was one weakness of UNICTTF. Finally, it was concluded that it was 
important to bring the diversity of the civil society into decisions on internet governance and ICT 
development, and that consensus on such issues was not always possible. It was asserted that the primary 
need was a strategy to accommodate differences. 

The final session was a discussion of the Chairman’s report. The session ended with an expression of 
gratitude to MIC, ITU, and KADO for the organisation of a successful and enjoyable meeting. 
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1 OVERVIEW 

The first phase of the World Summit on the Information Society (WSIS), held in Geneva, Switzerland, 
10-12 December 2003, identified the need for international evaluation and benchmarking through 
comparable statistical indicators in order to follow up the implementation of the objectives, goals and targets 
of its Plan of Action.1 To carry this out, WSIS called for: 

• the creation of a composite Digital Opportunity Index (DOI); 

• all countries to provide statistical information on the Information Society; and  

• the establishment of internationally comparable indicator systems.  

In regard to the last point, a “Partnership for the Measurement of ICTs for Development”, comprising 
international organizations and national statistical agencies, has commenced work on elaborating a set of 
comparable indicators for measuring the information society. As a first step, they have identified a list of 
core Information and Communication Technology (ICT) indicators in the areas of infrastructure, household 
and individual access, business use and the ICT sector (see Annex)2.  

This paper outlines how the core set of indicators can be mapped to create a DOI. In that respect, the DOI 
proposed here uses a novel approach. Most ICT indices (e-indices) are based on a set of indicators identified 
by the index creator while the DOI is created from a set of internationally-agreed indicators. The DOI 
initially uses a subset of the core infrastructure and household and individual access indicators, which are the 
most widely available among countries. This keeps the research manageable and enables the inclusion of a 
diverse set of countries since the other core indicator sets generally have more limited country coverage at 
this point in time.  

 

2 DOI  METHODOLOGY 

Indices use a set of indicators to create a single value that can be compared to other countries. This section 
examines the choice of indicators and the methodology used to convert them to an index value for the DOI.  

2.1 Comparison of indicators 

It is useful to compare the core infrastructure and household and individual access indicators mentioned 
above to those used by other e-indices. Although close to two dozen e-indices have been identified,3 this 
report looks at popular e-indices such as the IDC Information Society Index (ISI)4, the World Economic 
Forum Networked Readiness Index (NRI)5, the Orbicom Monitoring the Digital Divide6 and the ITU Digital 
Access Index (DAI)7 for comparative purposes (Table 1). Although none of the indicators appears exactly in 
the same way in all of the indices, some such as mobile cellular subscribers per 100 inhabitants or proportion 
of individuals that used the Internet appear in four of the indices. Other core indicators such as mobile 
population coverage or mobile tariffs do not appear in any of the other indices. Given that only some of the 
core infrastructure indicators appear in other e-indices, the DOI should produce unique results.  

2.2 Constructing the DOI  

An index needs a framework for converting indicators to a unitary value. Most indices also group related 
indicators into categories that can be useful for analyzing countries relative strengths and weaknesses. This 
section reviews methodologies used for various e-indices and describes the structure of the DOI. The 
indicators are then described with goalposts and weighting within the DOI explained. 

http://www.itu.int/wsis/docs/geneva/official/poa.html
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Table 1: Inclusion of the infrastructure and access and use of ICTs by households and individuals core 
 indicators in different e-indices 

 DAI NRI ISI Orbicom 

A-2 Mobile cellular subscribers per 100 inhabitants     

A-4 Internet subscribers per 100 inhabitants     

A-5 Broadband Internet subscribers per 100 inhabitants      

A-7 Percentage of population covered by mobile cellular telephony     

A-8 Internet access tariffs (20 hours per month), in USD, and as a 
 percentage of per capita income 

    

A-9 Mobile cellular tariffs (100 minutes of use per month), in 
 USD, and as a percentage of per capita income 

    

HH-3 Proportion of households with a fixed line telephone     

HH-5  Proportion of households with a computer     

HH-7 Proportion of households with Internet access at home     

HH-8 Proportion of individuals that used the Internet     

Note: DAI = Digital Access Index (ITU), NRI = Network Readiness Index (World Economic Forum), ISI = Information 
 Society Index (IDC). 
Source: Adapted from information on the indices shown above. 

 

 

2.3 Index methodology 

Methodologies and classifications used by e-indices include: 

• In the free information available on its website, IDC does not go into detail about how the 
Information Society Index is constructed8. The index features 15 indicators and covers 53 countries. 
There appears to be a maximum score of 1 000 and the indicators are grouped into four categories 
(social, Internet, computers and telecom). Beyond that, the free information does not describe how 
indicators are normalized or the aggregation technique. 

• WEF’s NRI consists of three component indexes (Environment, Readiness and Usage) each of 
which has a further three sub indexes. The index uses 48 indicators covering 104 countries. Data are 
transformed on a scale of 1 to 7; there are no weightings within sub indexes with values averaged to 
create the value. The NRI is then computed as the average of the component indexes.  

• Orbicom follows an innovative approach. The 12 indicators are indexed to a reference country and 
year. There are two categories: Info density and Info Use. The individual indicators within each 
category are summed to get an index value. The index covers 139 countries. 

• The ITU’s Digital Access Index groups 8 indicators into five categories (Infrastructure, 
Affordability, Knowledge, Quality and Usage). The indicators are normalized relative to desirable 
values or goalposts. For example, a goalpost of 100 was established for mobile cellular subscribers 
per 100 inhabitants. Assuming a country had 60 mobile cellular subscribers per 100 inhabitants, then 
the index value would be 0.6 (60/100). Indicators are weighted within their groups and then the 
groups are averaged to arrive at the DAI value. This is the same methodology used by the United 
Nations Development Program’s Human Development Index (HDI), which is arguably the 
benchmark for composite indices, as it is one of the longest-standing and most referenced of all9. 
The DAI covered 178 countries. 

http://prepaid.hkcsl.com/english/es_charges.html
http://www.i-cable.com/ourservices/dialup/e-home.html
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The DOI follows the same methodology as the DAI and HDI. Grouping the indicators and using goalposts to 
normalize the values offers a number of benefits. First, it is a straightforward and transparent methodology 
since the goalposts are identifiable and the calculations clear. Second, the use of goalposts establishes targets 
that countries can aspire to and establishes a parameter for achievement. Establishing the goalposts sharpens 
thinking about the indicators themselves and their relevance to the information society. Third, grouping the 
indicators allows countries to see where they are relatively strong and weak, which can be useful for policy-
making. Fourth, the index can be tracked over time without the index values changing meaning. This is 
particularly useful for policy evaluation. 

There are certain drawbacks with the DOI methodology. The determination of the goalposts is difficult for 
an ever evolving sector like ICT where technologies decline and grow in importance. Although the goalposts 
are often determined by best practice or logical limits, they can be exceeded (for instance, several economies 
now appear to have more mobile phones than inhabitants). National definitions of the indicators can result in 
exaggerated values; if these are used as best practice, they can establish goalposts that will be impossible for 
other countries to reach. Best practice, as reflected in an indicator value, is not always possible with ICTs 
since the indicators can vary for social reasons. The categorization of indicators into sub indexes and the 
weights assigned involves a degree of subjectivity and can impact the index values. The impact can be 
minimized through statistical techniques that determine appropriate weights and classifications while 
retaining the analytical power of categories. 

Not all of the core infrastructure and access and use of ICTs by households and individuals indicators are 
utilized for the DOI. Either they were not suitable for the proposed framework or sufficient data does not yet 
exist. The remaining indicators lend themselves to a logical classification: 

• The first is Opportunity. In order to participate in the information society, consumers must have 
accessibility to ICT service and must be able to afford it. The percentage of the population covered 
by mobile cellular telephony represents coverage (basic accessibility) while the two tariff indicators, 
Internet access tariffs as a percentage of per capita income and Mobile cellular tariffs as a 
percentage of per capita income reflect affordability. 

• The next category is Infrastructure, which includes network indicators such as the proportion of 
households with a fixed line telephone, mobile cellular subscribers per 100 inhabitants, proportion of 
households with Internet access at home and mobile Internet subscribers per 100 inhabitants. It also 
includes the devices that provide the interface between the user and the network; here it is 
represented by proportion of households with a computer. 

• Utilization shows the extent of ICT usage and includes proportion of individuals that used the 
Internet. Quality reflects a level of access that enables higher degrees of functionality. This provides 
support for services such as video streaming that can enhance desirable information society 
applications such as telemedicine, e-government and e-learning. The indicator selected for this 
category is the ratio of broadband subscribers among Internet subscribers (separated by both fixed 
and mobile). 

The classification is sequential, in that each category is dependent on the previous (Figure 1, left). The 
classification also reflects higher levels of access, from basic voice communications to broadband 
connectivity. In order to have access to infrastructure, users must have the opportunity to be covered by the 
service and able to afford it. Utilization depends on having infrastructure and a device. Finally, given all the 
prerequisites for connectivity, users will then want to aspire to higher levels of quality through broadband 
access. 

The popularity of mobile communications and introduction of high-speed 2.5 and 3G (third generation) 
services make wireless technology a key component of the information society. Almost all of the indicators 
selected for the DOI have a mobile component. Some are explicit, such as mobile coverage or mobile 
subscribers, while others are embedded in indicators such as computers (e.g., smart phones, PDAs) or 
Internet subscription (which can include mobile Internet subscriptions). This lends the DOI to an alternate 
classification of fixed versus mobile (Figure 1, right). This allows analysis of the relative importance of each 
in a country’s progression to the information society. The trend toward ubiquity10 suggests that countries 
should not sacrifice one path at the expense of the other but that both should be pursued simultaneously. 
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Figure 1: Classifying the DOI 

   
Source:  Left chart: Adapted from C. M. Cho; right chart: ITU/KADO Digital Bridges Project. 

 
 
 

3 ANALYZING  THE  CORE  INDICATORS 

The core ICT indicators represent international agreement about the main statistics to be used for analyzing 
the information society. This section analyzes the choice of indicators, pointing out their utility as well as 
their limitations with possible repercussions for index results11. It also review trends in the indicators, and 
suggests goalposts that can be used to normalize them for the DOI. 

3.1 Opportunity 

3.1.1 Percentage of population covered by mobile cellular telephony 

This is an ideal indicator for measuring potential access to communications. In order to enable access, users 
have to have access to infrastructure. This indicator measures that since if users had a mobile phone and a 
subscription, they would be able to use the service. It is also a widely available indicator, disseminated by 
many mobile operators. The goalpost is set at 100, a point at which mobile cellular is available to all 
inhabitants of an economy. A number of economies have achieved this. This indicator is included in the 
Coverage and Affordability category and assigned a weight of 33%. 

3.1.2 Internet access tariffs (20 hours per month), in USD, and as a percentage of per capita income 

Affordability is a vital component of demand and use of ICT services but often difficult to determine. There 
are different types of Internet access (e.g., dial-up, broadband, wireless) and comparing prices between 
countries does not always reflect this quality aspect. In addition, flat rate pricing is a typical option for 
broadband and some dial-up packages; the cost advantage is typically dependent on intensity of use. There is 
also the issue of whether the telephone line rental charge should be included (or, in the case of cable modem 
access, the monthly subscription charge). 

The selection of 20 hours of use per month for this indicator is a popular yardstick. For example, the 
European Union includes 20 hours in its Indicator access cost eEurope indicator12, the OECD used 20 hours 
of use in its analysis13 and the ITU featured the same amount of use for the Digital Access Index. According 
to market research, the average time spent at home accessing the Internet was 24 hours in December 2003 
(Figure 2, left). 

Because affordability is of concern, the cheapest package available that provides at least twenty hours of use 
(spread over peak and off-peak times) is used to derive this indicator. The calculation does not include the 
telephone line rental but does include telephone usage charges if applicable. The Internet tariff is divided by 
monthly Gross National Income to obtain the percentage of per capita income. 
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Figure 2: Talking and surfing 
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Source: Adapted from Nielsen//NetRatings and ITU/KADO Digital Bridges Project. 

 
 

Hong Kong, China has both the lowest Internet access tariff (USD 3.85) and the most affordable 
(0.19 percent of per capita income). Therefore the goalpost, Internet access tariff as a percentage of per 
capita income, was established at 0.20. This indicator is part of the Affordability and Coverage category 
where it is assigned a weight of 33%. 

3.1.3 Mobile cellular tariffs (100 minutes of use per month), in USD, and as a percentage of per 
capita income 

Given that mobile is now the predominant form of voice communications, mobile tariffs are a key measure 
of affordability for individual consumers (fixed lines remain more important for businesses). One 
complication is the wide variety of tariffs available, which makes comparisons difficult. Although the “core 
indicator” is shown as including 100 minutes of use per month, in reality, levels of use tend to be lower 
(84 minutes per month for a sample of 40 countries, Figure 2, right)14. Furthermore, mobile tariffs tend to 
differ for on-net (calls within the mobile network of the same operator) and off-net (calls outside an 
operator’s mobile network). The indicator itself does not provide a guideline of how the 100 minutes of use 
per month should be computed. The indicator included for the DOI is based on pre-paid tariffs, the 
predominant form of access in most developing nations, and uses the OECD low user basket methodology 
which is applicable to prepaid tariffs15. The OECD basket for low usage results in 37 minutes of use per 
month—significantly less than what the core indicator specifies – but does include 30 text messages per 
month. Because of the difficulty of determining registration (i.e., initial connection or installation) charges, 
which are, in any case, often waived or bundled with other services for pre-paid customers, these are 
excluded from the basket16. The resulting basket values were then divided by monthly Gross National 
Income per capita to create an affordability indicator. As with Internet tariffs, pre-paid mobile is most 
affordable in Hong Kong, China at 0.16 percent of per capita income. This is used as the goalpost. The 
indicator is part of the Affordability and Coverage category where it is assigned a weight of 33%. 

3.2 Infrastructure 

3.2.1 Proportion of households with a fixed line telephone 

Fixed telephone lines is one of the oldest statistics used to analyze the telecommunication sector. Although 
they have been eclipsed by mobile, fixed telephone lines nonetheless are a major form of voice 
communications. Service charges for fixed tend to be cheaper than mobile communications making fixed 
more attractive. Fixed telephone lines also provide a basis for Internet access in most economies, whether 
through dial-up, ISDN (Integrated Services Digital Network) or higher speed DSL (Digital Subscriber Line) 
services. 
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The proportion of households with a fixed line telephone is used as the indicator on the grounds that fixed 
lines are generally stationary and, unlike mobile phones, tend to be associated with a household rather than 
an individual. There are some measurement issues with the indicator, which is survey-based. A number of 
high-income countries do not compile this indicator possibly in the belief that universal telephone service is 
widespread. Another issue is that some countries report the number of households with a telephone without 
specifying whether it refers to fixed or mobile phones (or both). A substitute for this indicator would be to 
use administrative records on the number of residential telephone lines and derive the number per 
100 households. One shortcoming with this approach is that it does not account for second lines although this 
is declining as households replace them with ISDN or DSL which does not tie up the telephone line when 
engaged for Internet access. 

Taiwan, China leads the world in the percentage of households with fixed telephone lines with a figure of 
97.8 for 2003 (Figure 3, left). Although there has been a slight fall in households with a fixed telephone in 
Taiwan, China, it has been less than other countries such as Finland which have witnessed a rapid decline in 
household fixed telephone penetration due to mobile substitution (Figure 3, right). The goalpost established 
for this indicator is the ideal that all households (100%) have a fixed telephone line. The indicator is assigned 
a 20 percent weight within the Infrastructure category. 
 

Figure 3: Fixed line trends 
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Source:  Adapted from the Directorate General of Budget, Accounting and Statistics and Statistics Finland. 

 
 

3.2.2 Mobile cellular subscribers per 100 inhabitants 

This is the universal indicator for measuring mobile penetration. Mobile is becoming the predominant 
method of communications in most economies and is thus a fundamental indicator of information society 
development. Like fixed, mobile also suffers from comparability problems. These arise primarily from issues 
to do with prepaid. On the one hand, the number of mobile subscribers can include inactive prepaid users; 
operators vary in the length of time they consider a prepaid subscriber inactive. On the other hand, some 
subscribers maintain two or more typically prepaid subscriptions because of cheaper on-net calls as well as 
other reasons (e.g., work number versus personal number, enhanced roaming capability, car phones, etc.). As 
a result, mobile cellular subscribers per 100 inhabitants can exceed 100 (reached by three countries in 2003 
and seven in 2004, Figure 4, left). This implies that there are already more mobile phones than inhabitants, 
which is likely to be the case as we approach ubiquitous network societies in which computer and 
communication capabilities are embedded into the environment and objects around is. But is creates a 
problem when trying to establish a goalpost for this indicator. Indeed, the difficulty of establishing goalposts 
is illustrated by the case of Taiwan, China (Figure 4, right), which had exceeded a mobile cellular 
penetration of more than 100 in 2003, only to see it decline to below 100 in 2004 when subscriber rolls were 
cleaned up (e.g., inactive subscribers deleted from reported operator figures). A theoretical maximum of 100 
is established as the goalpost for this indicator. Note that countries such as Finland, Japan and the US, which 
have a relatively low percentage of prepaid subscribers, tend to be penalized with this indicator. The 
indicator is assigned a 20 percent weight within the Infrastructure category. 
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Figure 4: Mobile cellular subscription trends 
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3.2.3 Proportion of households with Internet access at home 

Internet subscriptions give an indication of the extent of households accessing the Internet through paid 
services. As such, it can be a useful indicator of the information society in terms of demand as well as a 
proxy for the overall Internet infrastructure in place. 

A growing number of countries are collecting data on households with Internet access at home through 
censuses and household or specialized ICT surveys. For countries that do not currently collect this data, a 
proxy can be used based on the number of residential Internet subscribers. If that is not available, then the 
percentage of homes with Internet access can be estimated based on global averages for the share of 
residential Internet subscribers among total Internet subscribers. 

The Republic of Korea leads the world with 69 percent of its households having Internet access at home in 
2003 (Figure 5). The goalpost for this indicator is set at 100 percent and it is assigned a weight of 20 percent 
within the infrastructure category. 

 

Figure 5: Households with Internet access at home 
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3.2.4 Mobile Internet subscribers per 100 inhabitants 

There are data and methodological issues with mobile Internet subscribers. Because mobile Internet access is 
relatively recent, most countries do not report data on the number of subscribers17. Some operators report the 
number of high-speed subscriptions (e.g., GPRS, 3G) as an equivalent for mobile Internet subscribers 
regardless of whether the user actually accesses the Internet. Other operators report the number of 
subscriptions to their mobile portal services (e.g., i-mode, Vodafone Live, etc.), again, regardless of whether 
users actually use the service. Some users utilize mobile cellular networks to access the Internet using laptop 
computers. Indeed, access to some 3G networks is often initially only possible through data cards connected 
to computers while other 3G networks only offer high-speed data and not voice. There is little consensus as 
to whether these types of users should be considered fixed Internet subscribers or mobile Internet 
subscribers. Finally, the concept of Internet access is seriously challenged when including mobile, since the 
users’ experience is entirely different and many so-called mobile Internet users are not actually surfing 
websites per se but downloading logos and ring tones or sending picture messages. 

Japan leads the world in mobile Internet with a subscription rate of over half the population in 2003 
(Figure 6, right). Several surveys on Internet use suggest these subscriptions are not all active. However, in 
order to establish a goalpost, there could be symmetry with mobile subscriptions per 100 inhabitants where 
the goalpost was set at 100. Given that mobile is a prevalent and personal form of communications where per 
capita indicators are likely to be more relevant, then it would be desirable for all mobile subscribers to have 
access to the Internet. Therefore a goalpost of 100 is established for this indicator; it is given a weight of 
20% within the Infrastructure category. 

 

Figure 6: Mobile Internet subscription trends 
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Source:  Adapted from National Post and Telecom Agency, Sweden and Ministry of Internal Affairs and Communications, Japan. 
 
 

3.2.5 Proportion of households with a computer 

Computers are critical components of the information society. They can be used by themselves to enrich 
personal productivity through word processing, spreadsheets, presentation and dozens of other applications. 
They are also important for providing the interface between users and the Internet. This indicator uses the 
generic computer rather than Personal Computer (PC). In addition to mini and mainframe computers, this 
indicator should also include other devices that have a processor and computer-like components such as 
screens and keyboards. This would thus incorporate devices such as laptops computers, Personal Digital 
Assistants (PDAs) and smart phones18. 
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Virtually all of the statistics on the stock of computers for countries is based on PCs (generally, but not 
always including laptops). Although it may not include larger computers, this is usually not an issue since 
they comprise only a small proportion. However, the stock of computers would not include devices such as 
Internet-enabled phones, which essentially perform a similar service as that of a PC but for mobile networks. 
Therefore if one reason for measuring computers is to examine its relationship to Internet access, then the 
mobile market would be left out (except for those who use mobile networks for high-speed data access from 
laptops with suitably equipped data cards). 

Sweden ranks first in the world with a household computer penetration of 80 in 2003 (Figure 7 below, left). 
A goalpost of 100 is established. This indicator is part of the Infrastructure category where it is assigned a 
weight of 20%. In the future, it would be preferable to include Internet-enabled mobile devices to widen the 
scope (Figure 7 below, right). 
 

Figure 7: Computer trends 
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Source:  Adapted from Statistics Sweden and Ministry of Internal Affairs and Communications. 

 
 

3.3 Utilization 

3.3.1 Proportion of individuals that used the Internet 

The utilization sub-index includes the proportion of individuals that used the Internet (in the last 12 months). 
There are several comparability issues with this indicator in that not all countries use the same time span to 
measure Internet use. Also, where surveys are carried out, the age ranges can vary across countries. More 
problematic is that many countries still do not carry out surveys on the number of Internet users and the data 
must be estimated from subscriber counts. The highest value for this indicator is the Republic of Korea with 
61.2 in 2003. The indicator is assigned a weight of 33% within the Utilization category. 

3.3.2 Ratio of Broadband Internet subscribers per 100 inhabitants among Internet subscribers per 
100 inhabitants 

Many socially desirable applications envisioned for the information society are only possible with broadband 
access. The definition of broadband hinges on speed and mode. There is a growing consensus that a service 
should be considered broadband only if it offers speeds of at least 256 kbit/s in at least one direction. In some 
instances, the service (e.g., DSL, cable modem) is considered broadband even when they offer speeds less 
than 256 kbit/s and they are included in the country statistics because the service provider sells them as 
“broadband”. But this practice is not to be encouraged. 

“Mode” refers to the network over which broadband is utilized. Most data only cover “fixed” broadband 
access (e.g., DSL, cable modem, fixed wireless, fibre optic, Ethernet LAN, etc.) and therefore do not include 
broadband mobile cellular network subscribers. Given that high speed Internet access over mobile networks 
is growing, this should be included in the indicator where the service is available. 
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For the purposes of the DOI, this indicator is divided into two, each with equal weight. The first is 
conventional fixed broadband and the second mobile broadband. The Republic of Korea leads the world in 
the ratio of fixed broadband subscriptions to total Internet subscriptions with a rate of 100 (Figure 8, left). 
This indicator is given a weight of 33% within the Utilization category. 

 

Figure 8: Broadband subscription trends 
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Source: Adapted from National Internet Development Agency of Korea (NIDA) and Korean mobile operators (SKT, KTF and 
 LGT). 

 
 

 

For definitional consistency, mobile broadband should also refer to the number of subscribers to mobile 
cellular networks offering speeds of at least 256 kbit/s in one direction. So far, only two 3G technologies 
(CDMA EV-DO and W-CDMA) fulfil this requirement. Like fixed broadband, Korea also ranks first in the 
world in this category with a mobile broadband ratio of 100 in 2003 (broadband mobile subscribers to 
mobile Internet subscribers) (Figure 8, right). One caveat is that mobile broadband is unlike fixed broadband 
where users subscribe because they want the higher speed. With mobile, users often subscribe to a network 
because of reasons other than broadband access per se. Broadband mobile does offer considerable 
advantages in terms of quality making the indicator consistent with its categorization. A goalpost of 100 is 
thus established for mobile broadband. This makes it consistent with the goalpost for mobile cellular 
subscribers per 100 inhabitants implying that ideally all mobile subscriptions should eventually have access 
to broadband speeds to meet the highest level of quality. It is given a weight of 33% within the Utilization 
category. 

3.4 Summary 

The exact indicators selected for the DOI and their goalposts and weights are identified in Table 2 below, 
while Table 3 provides an example of how the DOI is computed (as well as serving as a good example of 
data availability). Each of the three categories is assigned is a weight of 33% to derive the final DOI value. A 
statistical analysis suggests that the weighting has little impact on the overall results.19 Therefore, while not 
duly impacting the results, the categories make it easier for analysts to see which areas a country is relatively 
strong or weak. 
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Table 2: DOI structure 

Category / indicator Goalpost Weight within 
category (%) Note 

Opportunity    

Percentage of population 
covered by mobile cellular 
telephony 

100 33 2003 data used. A number of countries have 
already reached the goalpost. 

Mobile cellular tariffs as a 
percentage of per capita income 

.16 33 2005 data used (divided by 2004 annual average 
exchange rates). The most affordable service was 
in Hong Kong at 0.16 of per capita income. The 
indicator is adjusted by the goalpost and 
subtracted from 100 to be consistent (since for 
other indicators, high values are the most 
desirable).  

Internet access tariffs as a 
percentage of per capita income 

.20 33 2005 data used (divided by 2004 annual average 
exchange rates). The most affordable service was 
in Hong Kong at 0.18 of per capita income. The 
indicator is adjusted by the goalpost and 
subtracted from 100 to be consistent (since for 
other indicators, high values are the most 
desirable). 

Infrastructure    

Proportion of households with 
a fixed line telephone  

100 20 2003 data used. The highest value for this 
indicator was in Taiwan, China with 97.8.  

Mobile cellular subscribers per 
100 inhabitants 

100 20 2003 data used. A few economies have already 
exceeded the goalpost. 

Proportion of households with 
Internet access at home 

100 20 2003 data used. The highest value for this 
indicator was in the Republic of Korea with 69. 

(Mobile) Internet subscribers 
per 100 inhabitants 

100 20 2003 data used. The highest value for this 
indicator was in Japan with 54.7.  

Proportion of households with 
a computers  

100 20 2003 data used. The highest value for this 
indicator was in Sweden with 80. 

Utilization    

Internet users per 
100 inhabitants 

100 33 2003 data used. The highest value for this 
indicator was in the Republic of Korea with 61.2.  

Ratio of (Fixed) Broadband 
Internet subscribers to total 
Internet subscribers 

100 33 2003 data used. The highest value for this 
indicator was in the Republic of Korea with 100.  

Ratio of (Mobile) Broadband 
Internet subscribers to mobile 
Internet subscribers 

100 33 2003 data used. The highest value for this 
indicator was in the Republic of Korea with 22.4. 

Note: Base data refers to the statistic used to compute the indicator (by dividing by population or Gross National Income per 
 capita in the case of tariffs). The indicator is divided by the goalpost shown in Table 2 to obtain the sub index value. 
 The weighted value is obtained by multiplying the sub index by the weight shown in Table 2. The Digital Opportunity 
 Index is calculated by averaging the three category scores. 

Source: Adapted from Office of the Telecommunications Authority (OFTA, http://www.ofta.gov.hk/en/datastat/main.html), 
 Census & Statistics Department, World Bank. 
 

 
 

http://www.ofta.gov.hk/en/datastat/main.html
http://www.ofta.gov.hk/en/datastat/main.html
http://www.ofta.gov.hk/en/datastat/main.html
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Table 3: Calculating the DOI for Hong Kong 

2003 Base data Indicator                Indicator
 Sub index Weighted Note on data sources used 

for benchmark 

Opportunity    0.99  

Percentage of population 
covered by mobile cellular 
telephony 100.00 100.00 1.00 0.33 3 mobile coverage. 

Mobile cellular tariffs as a 
percentage of per capita 
income 

3.35 0.16 0.99 0.33 Pre–paid call charges for CSL 
(http://prepaid.hkcsl.com/englis
h/es_charges.html) based on the 
OECD low user tariff basket. 

Internet access tariffs as a 
percentage of per capita 
income 

3.85 0.18 0.99 0.33 i-Cable dial-up tariff; includes 
20 hours per month including 
telephone usage charges for 
HK$ 30. http://www.i-
cable.com/ourservices/dialup/e-
home.html. 

Infrastructure    0.67   

Proportion of households 
with a fixed line telephone  97.7 0.98 0.20 

Derived from residential 
exchange lines (OFTA ). 

Mobile cellular subscribers 
per 100 inhabitants 

7,194,335 105.8 1.00 0.20 Public Mobile Radiotelephone 
Subscriber Units (OFTA ). 

Proportion of households 
with Internet access at home 

 60.0 0.60 0.12 Households with personal 
computers at home connected to 
the Internet (C&SD). 

Number of mobile telephone 
Internet subscribers 

729,554 10.65 0.1 0.02 2.5G subscribers (OFTA ). 

Proportion of households 
with a computer 

 67.5 0.68 0.14 Households with personal 
computers at home (C&SD). 

Utilization     0.37   

Proportion of individuals 
that used the Internet  

 47.2 0.47 0.18 Derived from persons aged 10 
and over who had used Internet 
service during the last year 
(C&SD ). 

Ratio of Broadband Internet 
subscribers to Internet 
subscribers 

 52.6 0.53 0.17 Estimated no. of registered 
broadband Internet access 
customer accounts (OFTA ). 

Ratio of Broadband mobile 
subscribers to mobile 
Internet subscribers 0 – – – 

3G launched only in Jan-04 
(OFTA ). 

DIGITAL 
OPPORTUNITY INDEX     0.68   

Reference        

Population 6,803,100     Mid-year (Census & Statistics 
Department). 

Gross National Income per 
capita (USD) 25,760    World Bank. 

Annual average exchange 
rate  

7.79    2004, HK$ per one USD (World 
Bank). 

Note: Base data refers to the statistic used to compute the indicator (by dividing by population or Gross National Income per 
capita in the case of tariffs). The indicator is divided by the goalpost shown in Table 2 to obtain the sub index value. 
The weighted value is obtained by multiplying the sub index by the weight shown in Table 2. The Digital Opportunity 
Index is calculated by averaging the three category scores. 

Source: Adapted from Office of the Telecommunications Authority (OFTA, http://www.ofta.gov.hk/en/datastat/main.html), 
Census & Statistics Department, World Bank.  

 
 

http://prepaid.hkcsl.com/english/es_charges.html
http://www.i-cable.com/ourservices/dialup/e-home.html
http://www.ofta.gov.hk/en/datastat/main.html
http://prepaid.hkcsl.com/english/es_charges.html
http://prepaid.hkcsl.com/english/es_charges.html
http://www.i-cable.com/ourservices/dialup/e-home.html
http://www.i-cable.com/ourservices/dialup/e-home.html
http://www.ofta.gov.hk/en/datastat/main.html
http://prepaid.hkcsl.com/english/es_charges.html
http://prepaid.hkcsl.com/english/es_charges.html
http://www.i-cable.com/ourservices/dialup/e-home.html
http://www.i-cable.com/ourservices/dialup/e-home.html
http://www.i-cable.com/ourservices/dialup/e-home.html
http://www.i-cable.com/ourservices/dialup/e-home.html
http://www.i-cable.com/ourservices/dialup/e-home.html
http://www.ofta.gov.hk/en/datastat/main.html
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4 ANALYZING  THE  RESULTS 

The DOI was applied to a group of 40 leading economies that are geographically and economically diverse 
(Table 4, below). A number of observations can be made. The top ten economies are all developed (though 
three are not OECD members) but geographically diverse: four from Europe, five from Asia and one from 
North America. The bottom ten are all developing but also geographically diverse with four from Asia, four 
from South America and two from Africa. The DOI shows a huge digital divide with the Republic of Korea, 
the highest ranked, having a score over three times greater than the lowest ranked, India. While the Republic 
of Korea scored 77% of the maximum, India only had a DOI of 25% of the maximum. There is also some 
geographic clustering: the Asian Tigers all ranked in the top ten as did the Nordics included in the sample, a 
number of Western European countries ranked in the teens, Central and Eastern European nations ranked in 
the low twenties and some Latin American economies in the high twenties. 

Looking at the categories, the one with the highest average value was Opportunity (Figure 9). This category 
measures basic access (reflected by mobile coverage) and affordability of networks. Many countries have 
widespread coverage of mobile networks (though not necessarily corresponding high levels of penetration). 
In the group of sample countries, affordability was not a major bottleneck for most. Mobile pricing exceeded 
10% of income in only one country. However, Internet pricing was less affordable. The data suggest that for 
most countries, policy should now emphasize Infrastructure and Utilization. In terms of the Infrastructure 
category, the average value is 0.40. Most developed economies scored over 0.5 but well below one. One 
reason is that even in developed nations there are still “ICT-resistant” segments of the population. 
Developing nations scored far lower in this category, given the relatively high cost of advanced ICT 
equipment such as computers and Internet access and the fact that public access, which is not captured in the 
index, often plays a significant role. The lowest scores were recorded in the Utilization category. Less than a 
quarter of the economies in the sample have half of their population online. While some developed nations 
have high levels of fixed broadband, few countries have corresponding high levels of mobile broadband. 
This is likely to change with the recent uptake of 3G deployments. The average category scores reflect a 
natural progression of ICT evolution, from coverage and affordability, to infrastructure and finally quality. 
While the world has passed the first level, one might say it is less than “half-way” there in terms of the 
second and still has far to go to achieve the third. 

 

Figure 9: DOI category values 

Opportunity

InfrastructureUtilization

MINIMUM

MAXIMUM

AVERAGE

 
Source:  ITU/KADO Digital Bridges Project. 

 
 

As mentioned earlier, the DOI can also be disaggregated by fixed and mobile networks/services. The 
Republic of Korea and Japan, ahead in 3G mobile, lead in the mobile DOI (Figure 10). However, the share 
of mobile in their overall DOI is still less than their fixed share. Mobile has a much bigger impact on the 
DOI for developing nations; in South Africa, for instance, mobile accounts for 79% of its overall DOI score. 



 

 34  Chapter 2 – Digital Opportunity Index (DOI) 
 

 

Table 4: DOI ranking 

  Opportunity Infrastructure Utilization DOI 

 1 Korea (Rep.) 0.97 0.70 0.65 0.77 

 2 Hong Kong 0.99 0.67 0.37 0.68 

 3 Japan 0.96 0.66 0.38 0.67 

 4 Denmark 0.97 0.67 0.35 0.66 

 5 Sweden 0.97 0.69 0.33 0.66 

 6 Canada 0.96 0.53 0.43 0.64 

 7 Singapore 0.98 0.65 0.28 0.64 

 8 Taiwan 0.98 0.65 0.28 0.64 
 9 Netherlands 0.95 0.60 0.33 0.63 

10 Switzerland 0.96 0.62 0.27 0.61 

11 United States 0.97 0.54 0.33 0.61 
12 Austria 0.94 0.54 0.36 0.61 

13 United Kingdom 0.96 0.58 0.30 0.61 

14 Israel 0.93 0.55 0.35 0.61 
15 Australia 0.95 0.60 0.25 0.60 

16 Germany 0.95 0.57 0.25 0.59 

17 Belgium 0.95 0.48 0.34 0.59 
18 Spain 0.94 0.49 0.25 0.56 

19 Italy 0.97 0.48 0.22 0.56 

20 France 0.95 0.45 0.26 0.55 

21 Hungary 0.88 0.36 0.19 0.47 

22 Czech Republic 0.87 0.40 0.11 0.46 

23 Poland 0.90 0.35 0.12 0.46 

24 Malaysia 0.90 0.26 0.15 0.44 

25 Chile 0.79 0.26 0.24 0.43 

26 Argentina 0.85 0.23 0.11 0.40 
27 Mexico 0.78 0.20 0.09 0.36 

28 Turkey 0.68 0.32 0.04 0.34 

29 Thailand 0.82 0.16 0.04 0.34 
30 Russia 0.78 0.18 0.05 0.34 

31 Egypt 0.83 0.14 0.02 0.33 

32 Philippines 0.84 0.12 0.03 0.33 

33 China 0.64 0.20 0.09 0.31 

34 Venezuela 0.62 0.15 0.14 0.30 

35 Indonesia 0.81 0.05 0.03 0.30 

36 Colombia 0.54 0.28 0.05 0.29 

37 Peru 0.69 0.07 0.10 0.28 

38 Brazil 0.49 0.21 0.13 0.28 
39 South Africa 0.59 0.12 0.04 0.25 

40 India 0.69 0.03 0.02 0.25 

 MEDIAN 0.92 0.43 0.23 0.51 

Note: On a scale of 0 to 1 where 1 = highest value. Economies with the same DOI value are ranked by thousands of a decimal 
point. 

Source: ITU/KADO Digital Bridges Project. 
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Figure 10: Mobile impact on DOI 
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Figure 11: The DOI and Gross National Income per capita 

Relation between DOI and Gross National Income (US$) per capita

y = 0.1102Ln(x) - 0.5001
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Source:  Adapted from ITU/KADO Digital Bridges Project and World Bank data. 
 
 

 
 

Figure 12: Difference between Gross National Income per capita and DOI ranks 
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Figure 13: Extending the DOI 
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Source:  Adapted from ITU/KADO Digital Bridges Project and UNDP data. 

 
 

 

As would be expected, there is a close relationship between the DOI and income (Figure 11, above). 
Nonetheless, there are some outliers with economies such as the Republic of Korea and Taiwan, China doing 
much better in ICTs than their incomes would suggest. On the other hand, countries such as South Africa and 
the United States are not doing as well in ICTs as they should be, considering their level of income 
(Figure 12, above). This can be interpreted as showing how important are factors other than income (e.g., 
policy, company performance), and is thus, in some ways, even more meaningful for policy-makers than the 
DOI itself. 

The DOI has a modular design so that it can be linked to other data sets. For instance, the DOI might be 
enhanced by eventually including indicators from the other core sets that have been adopted, but where data 
is not yet widely available. As an example, assume that the proportion of households with a television from 
the core indicators on access and use of ICTs by households and individuals is to be included in the DOI. 
This can be done by re-weighting each of the existing sub-indices from 0.33 to 0.25 and adding a new 
category, “broadcasting” with the indicator proportion of households with a television. A goalpost is easy to 
establish: the ideal is that all households have a television. As discussed earlier, broadcasting penetration 
should not have a significant impact on the DOI since it tends to be correlated to other variables. Indeed, 
there is no impact on the rankings for more than half the countries (22). For the others, the impact is small 
with rankings changing at the most three positions (Figure 13 above, left). This example is for illustrative 
purposes only since it is unlikely so much significance (1/4th weight) would be attached to one indicator. 

The DOI could also be linked to other indices outside the ICT sector for instance, to investigate the impact of 
“soft” variables such as income and education on digital opportunities. In this case, the sub-indices of the 
Human Development Index, such as the Education Index could be used20. The technique is the same as 
described above for adding household broadcast penetration. The three sub-indices of the DOI are rescaled 
from 0.33 to 0.25 and the Education Index is added (also with a weight of 0.25). Surprisingly, adding in a 
knowledge factor does not have much impact as overall rankings did not change for 31 of the 40 countries. 
For the countries whose rankings were affected, the change ranged from +3 in Brazil to – 4 in Egypt 
(Figure 13 above, right). This suggests both that the Index, as calculated here, is relatively robust and that 
factors like income and education are auto-correlated with the DOI. The DOI rankings can also be compared 
to those of other e-indices (Table 5, below).  
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Table 5: Comparison of DOI ranks with other e-indices 

 DOI NRI ISI DAI Orbicom 

   * ** * ** * ** * ** 

Korea (Rep.) 1 24 17 16 13 4 3 19 14 
Hong Kong 2 7 5 18 15 7 5 8 7 
Japan 3 8 6 17 14 15 12 20 15 
Denmark 4 4 2 2 2 2 2 2 2 
Sweden 5 6 4 1 1 1 1 1 1 
Canada 6 10 8 10 7 10 7 3 3 
Singapore 7 1 1 12 9 14 11 13 9 
Taiwan 8 15 12 24 19 9 6   
Netherlands 9 16 13 3 3 6 4 4 4 
Switzerland 10 9 7 7 4 13 10 6 6 
United States 11 5 3 8 5 11 8 5 5 
Austria 12 19 15 9 6 17 13 18 13 
United Kingdom 13 12 10 11 8 12 9 15 11 
Israel 14 18 14 20 16 25 19 23 17 
Australia 15 11 9 14 11 19 15 16 12 
Germany 16 14 11 13 10 18 14 14 10 
Belgium 17 26 18 15 12 20 16 8 7 
Spain 18 29 20 26 20 29 20 27 19 
Italy 19 45 28 23 18 22 17 26 18 
France 20 20 16 21 17 23 18 22 16 
Hungary 21 38 24 29 22 36 22 32 21 
Czech Republic 22 40 26 27 21 31 21 30 20 
Poland 23 72 37 33 25 40 23 42 24 
Malaysia 24 27 19 37 27 46 25 45 25 
Chile 25 35 22 31 23 43 24 39 22 
Argentina 26 76 38 36 26 54 26 41 23 
Mexico 27 60 33 39 29 64 28 56 27 
Turkey 28 52 31 49 36 70 31 57 28 
Thailand 29 36 23 47 34 68 30 68 33 
Russia 30 62 34 42 31 63 27 61 30 
Egypt 31 57 32 45 33 98 38 91 37 
Philippines 32 67 36 48 35 90 37 80 36 
China 33 41 27 50 37 84 36 79 35 
Venezuela 34 84 39 43 32 73 32 63 31 
Indonesia 35 51 30 52 39 116 39 94 38 
Colombia 36 66 35 41 30 79 34 66 32 
Peru 37 90 40   83 35 70 34 
Brazil 38 46 29 38 28 65 29 48 26 
South Africa 39 34 21 32 24 78 33 59 29 
India 40 39 25 51 38 119 40 106 39 

Note:  DOI = Digital Opportunity Index.  NRI = Network Readiness Index.  ISI = Information Society Index.  
DAI = Digital Access Index. 

             * Overall rank including countries not shown here. ** Rank among countries shown here. 
Source: ITU/KADO Digital Bridges Project adapted from WEF, IDC, ITU and Orbicom. 
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5 CONCLUSIONS 

The Digital Opportunity Index (DOI) is the first e-index based on internationally agreed ICT indicators. This 
makes it a valuable tool for benchmarking those indicators considered to be the most important for 
measuring the information society. Because the indicators used for the DOI have been endorsed by the 
international community, they will increasingly be collected over time by countries, adding to the coverage 
of the index enhancing its inclusiveness.  

The core infrastructure and use of ICTs by households and individuals indicators selected for constructing 
the DOI lend themselves to various analytical possibilities. On one hand, the index can be deconstructed 
along categories such as opportunity, infrastructure and utilization. This assists analysts to determine where 
countries are relatively strong and weak in order to focus attention on the appropriate area. On the other 
hand, the DOI lends itself to a fixed/mobile de-aggregation, useful for analyzing the degree to which each is 
impacting the path countries are taking towards becoming an information society. 

The DOI is modular so that core indicators for different sectors can be easily incorporated. For example, 
indicators from the other core areas such as access and use of ICTs by businesses could be included in future 
versions of the DOI. The DOI can also incorporate social and economic dimensions that impact ICT take-up 
for instance by linking to the Human Development Index. 

The DOI could also be adapted to different analytical uses. For example, a version tailored to low and middle 
income countries could be created that incorporates communication access indicators once sufficient data is 
available and would also include the core broadcasting indicators since radio and television are important 
development tools. Core indicators that lend themselves to separation by sex can also be utilized to generate 
a gender-based DOI. Finally, although the research in this report is based on economy level analysis, the 
DOI could be modified to provide national or regional ICT indices. 

One pressing issue is how to deal with indicators that would enhance the DOI but are not yet part of the core 
indicators. For example, these could include accessibility indicators such as the existence of guidelines for 
the ICT access by the disabled and quality indicators such as digital literacy per 100 inhabitants. In the same 
regard, some analysts may find it useful to include ICT sector structure parameters such as the degree of 
competition to enhance the DOI. These related issues of adding new indicators to the core set as well as to 
the DOI requires an on-going procedure to be established among the international community and countries 
concerned. 
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6 ANNEX:  CORE  INDICATORS21  

6.1 Infrastructure and access core indicators 

Basic core 
A-1 Fixed telephone lines per 100 inhabitants 
A-2 Mobile cellular subscribers per 100 inhabitants 
A-3 Computers per 100 inhabitants 
A-4 Internet subscribers per 100 inhabitants 
A-5 Broadband Internet subscribers per 100 inhabitants  
A-6 International Internet bandwidth per inhabitant 
A-7 Percentage of population covered by mobile cellular telephony 
A-8 Internet access tariffs (20 hours per month), in USD, and as a percentage of per capita income 
A-9 Mobile cellular tariffs (100 minutes of use per month), in USD, and as a percentage of per capita 

income 
A-10 Percentage of localities with public Internet access centres (PIACs) by number of inhabitants 

(rural/urban) 

Extended core 
A-11 Radio sets per 100 inhabitants 
A-12 Television sets per 100 inhabitants 

6.2 Core indicators on access and use of ICTs by households and individuals 

Basic core 
HH-1 Proportion of households with a radio 
HH-2 Proportion of households with a TV 
HH-3 Proportion of households with a fixed line telephone 
HH-4 Proportion of households with a mobile cellular telephone 
HH-5 Proportion of households with a computer 
HH-6 Proportion of individuals that used a computer (from any location) in the last 12 months 
HH-7 Proportion of households with Internet access at home 
HH-8 Proportion of individuals that used the Internet (from any location) in the last 12 months 
HH-9 Location of individual use of the Internet from all locations in the last 12 months 

Response categories: 
• At home 
• At work 
• Place of education 
• At another person’s home 
• Free Public Internet Access Centre (specific denomination depends on national practices) 
• Charged Public Internet Access Centre (specific denomination depends on national practices) 
• Others 

 

HH-10 Internet activities undertaken by individuals in the last 12 months 

Response categories: 
• For getting information 

o About goods or services 
o Related to health or health services 
o From government organisations/public authorities via websites or e-mail 
o Other information or general Web browsing 
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• For communicating 
• Purchasing or ordering goods or services 
• Internet banking or other financial services 
• For education and learning 
• For dealing with government organisations/public authorities 
• For leisure activities 

o Playing/downloading video or computer games 
o Obtaining movies, music or software 
o Reading/downloading electronic books, newspapers or magazines 
o Other leisure activities 

Extended core 
HH-11 Proportion of individuals with use of a mobile telephone 
HH-12 Proportion of households with access to the Internet by type of access from home 

• Response categories should allow an aggregation to narrowband and broadband, where broadband 
will exclude slower speed technologies, such as dial-up modem, ISDN and most 2G mobile phone 
access, and which will usually result in a speed of at least 256 kbit/s. 

HH-13 Frequency of individual access to the Internet in the last 12 months (from any location) 

Response categories: 
• at least once a day 
• at least once a week but not every day 
• at least once a month but not every week 
• less than once a month 

Reference indicator 
HH-R1 Proportion of households with electricity22 

6.3 Core indicators on access and use of ICTs by businesses 

Basic core 
B-1 Proportion of businesses using computers 
B-2 Proportion of employees using computers 
B-3 Proportion of businesses using the Internet 
B-4 Proportion of employees using the Internet 
B-5 Proportion of businesses with a website (or web presence where the business has control over the 

content) 
B-6 Proportion of businesses with an intranet 
B-7 Proportion of businesses receiving orders over the Internet 
B-8 Proportion of businesses placing orders over the Internet 

Extended core 
B-9 Proportion of businesses accessing the Internet by modes of access 

• Response categories should allow an aggregation to narrowband and broadband, where broadband 
will exclude slower speed technologies, such as dial-up modem, ISDN and most 2G mobile phone 
access, and which will usually result in a speed of at least 256 kbit/s. 

B-10 Proportion of businesses with a Local Area Network (LAN) 
B-11 Proportion of businesses with an extranet 
B-12 Proportion of businesses using the Internet by type of activity 
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Response categories: 
• Internet e-mail 

• Getting information 
o About goods or services 
o From government organisations/public authorities via websites or e-mail 
o Other information searches or research activities 

• Performing Internet banking or accessing other financial services 

• Dealing with government organisations/public authorities 

• Providing customer services 

• Delivering products online 

6.4 ICT sector basic core 
ICT-1 Proportion of total workforce involved in the ICT sector 
ICT-2 Value added in the ICT sector (as a percentage of total value added) 
ICT-3 ICT goods imports as percentage of total imports 
ICT-4 ICT goods exports as percentage of total exports 
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7 ANNEX:  DOI  INDICATORS 

 

 

2003 

Mobile 
tariffs 
% of 
per 

capita 
income 

2005 

Internet 
access 
tariffs 
% of 
per 

capita 
income 

Percentage 
of 

population 
covered by 

mobile 
telephony 

Proportion 
of 

households 
with a 

fixed line 

Mobile 
cellular 

subscribers 
per 100 

inhabitants

Proportion 
of 

households 
with 

Internet 
access at 

home 

(Mobile) 
Internet 

subscribers 
per 100 

inhabitants

Proportion 
of 

households 
with a 

computer 

Proportion 
of 

individuals 
that used 

the 
Internet 

Ratio of 
broadband 

Internet 
subscribers 

to fixed 
Internet 

subscribers

Ratio of 
broadband 

mobile 
subscribers 
to mobile 
Internet 

subscribers

Argentina 2.7 4.4 95 57 21 13 0.5 25 15.1 14.8 – 

Australia 1.2 1.0 97 97 78 53 5.5 66 46.1 13.4 7.91 

Austria 1.2 1.5 98 87 88 36 10.4 49 46.2 52.3 1.31 

Belgium 1.2 1.3 99 86 78 29 2.4 45 30.8 67.3 – 

Brazil 8.4 12.4 68 51 26 11 0.7 15.3 11.0 25.5 – 

Canada 0.3 0.6 93 96 42 57 1.6 66.8 54.3 66.3 – 

Chile 4.7 6.0 99 52 48 10 1.3 21 25.4 42.5 – 

China 3.1 11.1 73 65 21 5 0.2 10 6.2 21.0 – 

Colombia 6.9 12.3 74 97 14 10 0.1 19 6.2 9.0 – 

Czech 
Republic 2.7 3.7 99 62 96 15 2.8 25 26.8 1.6 – 

Denmark 0.7 0.6 99 92 88 66 17.3 72 51.9 42.8 0.54 

Egypt 3.5 4.7 98 48 8 5 0.1 10.2 3.9 0.5 – 

France 1.5 0.7 99 82 67 31 3.7 41 36.6 33.5 – 

Germany 1.5 0.7 99 96 79 46 6.1 57 47.3 20.1 – 

Hong Kong 0.2 0.2 99 98 106 60.0 10.7 67.5 47.2 52.6 1.37 

Hungary 2.5 3.4 99 63 77 14 3.3 22 23.2 28.5 – 

India 5.6 19.8 41 9 2 2 0.0 4 1.7 3.4 – 

Indonesia 6.8 33.0 85 12 9 1 0.1 2 3.8 5.8 – 

Israel 0.7 2.2 97 91 99 25 4.4 54 36.2 61.9 – 

Italy 0.8 0.9 100 80 97 32 6.1 27 32.2 14.3 12.94 

Japan 1.0 0.7 99 92 68 53.6 54.7 63.3 60.6 40.6 2.93 

Korea (Rep.) 0.2 1.0 99 92 70 69 40.9 77.9 61.2 100.0 22.39 

Malaysia 1.8 2.7 95 65 44 7 2.0 14 34.5 3.7 – 

Mexico 3.6 4.4 81 46.7 29 8.2 0.0 16.5 11.8 12.7 – 

Netherlands 1.1 1.1 99 91 77 60 5.5 68 52.2 38.6 – 

Peru 11.0 18.3 75 20 11 1 0.4 4 10.5 16.3 – 

Philippines 4.5 18.9 80 15 28 4 0.4 12 4.9 3.0 – 

Poland 1.5 3.6 98 74 45 26 0.3 30 23.2 10.1 – 

Russia 2.9 4.6 78 54 25 4 0.3 8 8.9 4.5 – 

Singapore 0.3 0.6 100 97.6 85 64.6 11.9 68 54.8 19.1 – 

South Africa 6.3 14.4 96 10 36 6 0.1 9 7.1 2.3 – 

Spain 1.5 1.5 99 90 92 25.23 2.0 36 29.6 40.7 – 

Sweden 0.7 0.9 99 94.0 98 66.4 5.7 80.0 55.4 30.0 2.33 

Switzerland 1.0 0.7 99 95 85 59 2.0 67 38.6 34.9 – 

Taiwan 0.2 0.8 99 97.8 111 57 12.3 58.7 39.0 38.4 – 

Thailand 3.7 3.8 92 28 35 5 1.0 9.6 9.6 1.5 – 

Turkey 2.7 8.5 68 97 41 7 0.7 12 8.1 1.6 – 

United 
Kingdom 0.8 1.0 99 93 89 45 8.0 55 50.1 22.5 7.54 

United States 0.3 0.5 95 95 54 54.6 6.2 61.8 57.1 32.2 0.05 

Venezuela 8.8 6.7 77 36 27 4 0.4 8 6.1 34.6 – 
 

Note: Figures in italics refer to estimate or earlier year. 
Source: ITU/KADO Digital Bridges Project. 
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8 ANNEX:  REFERENCE  DATA 

 
 
 

Economy Population 2003 Annual average exchange 
rate to 1 USD, 2004 

Gross National Income 
per capita, USD, 2003 

Argentina 37 869 730 2.92 3 650.00 
Australia 19 941 300 1.36 21 650.00 
Austria 8 073 000 0.80 26 720.00 
Belgium 10 372 469 0.80 25 820.00 
Brazil 175 955 500 2.93 2 710.00 
Canada 31 720 400 1.30 23 930.00 
Chile 15 773 500 609.53 4 390.00 
China 1 292 270 000 8.28 1 100.00 
Colombia 43 782 500 2 628.61 1 810.00 
Czech Republic 10 064 600 25.70 6 740.00 
Denmark 5 393 500 5.99 33 750.00 
Egypt 68 648 000 6.20 1 390.00 
France 59 900 268 0.80 24 770.00 
Germany 82 504 000 0.80 25 250.00 
Hong Kong 6 803 100 7.79 25 430.00 
Hungary 10 334 200 202.63 6 330.00 
India 1 056 890 900 45.26 530.00 
Indonesia 215 091 300 8 938.85 810.00 
Israel 6 765 700 4.48 16 240.00 
Italy 57 482 000 0.80 21 560.00 
Japan 127 520 000 108.15 34 510.00 
Korea (Rep.) 47 782 466 1 145.24 12 020.00 
Malaysia 25 170 400 3.80 3 780.00 
Mexico 103 408 700 11.29 6 230.00 
Netherlands 16 285 200 0.80 26 310.00 
Peru 27 148 000 3.41 2 150.00 
Philippines 81 100 000 56.04 1 080.00 
Poland 38 589 000 3.65 5 270.00 
Russia 146 412 200 28.81 2 610.00 
Singapore 4 196 500 1.69 21 230.00 
South Africa 46 365 000 6.44 2 780.00 
Spain 40 939 600 0.80 16 990.00 
Sweden 8 975 670 7.35 28 840.00 
Switzerland 7 317 677 1.24 39 880.00 
Taiwan 22 636 600 33.37 11 836.00 
Thailand 62 531 600 40.27 2 190.00 
Turkey 68 284 000 1 448 898.55 2 790.00 
United Kingdom 59 518 000 0.55 28 350.00 
United States 292 300 000 1.00 37 610.00 
Venezuela 25 697 600 1 886.13 3 490.00 

Source: National statistical offices and World Bank. 
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9 ANNEX:  OECD  MOBILE  BASKET 

 
 

 Fixed On-net Off-net TOTAL Call distribution 
by time of day 

Call distribution 42% 40% 18% 100% 100% 

Calls 10.50 10.00 4.50 25  

Number of calls per period 10.50 10.00 4.50 25  

Peak 3.99 3.80 1.71 10 38% 

Off-peak 3.68 3.50 1.58 9 35% 

Weekend 2.84 2.70 1.22 7 27% 

Duration (minutes per call) 1.60 1.40 1.40   

Call length (minutes) 16.80 14.00 6.30 37.10  

peak 6.38 5.32 2.39 14.10  

off-peak 5.88 4.90 2.21 12.99  

weekend 4.54 3.78 1.70 10.02  

Calls 25 per month    

SMS 30 per month    

Source:  OECD. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter 2 – Digital Opportunity Index (DOI)    45 
 

10 ANNEX:  NATIONAL  DATA  SOURCES 

Data was primarily obtained from the national sources identified in the table below. Gross National Income 
per capita data was obtained from the World Bank. In some cases, data were estimated or derived by the 
ITU/KADO Digital Bridges project. 

 

 

Country National Statistical Office Government agencies / Industry association / 
Operator 

Argentina Instituto Nacional de Estadística y Censos 
www.indec.mecon.gov.ar 

Secretaría de Comunicaciones www.secom.gov.ar 
Comisión Nacional de Comunicaciones (CNC) 
www.cnc.gov.ar 
Prince & Cooke www.princecooke.com 

Australia Australian Bureau of Statistics www.abs.gov.au Australian Communications Authority (ACA) 
www.aca.gov.au 
Australian Competition and Consumer Commission 
www.accc.gov.au 

Austria Statistics Austria www.statistik.at Austrian Regulatory Authority for Broadcasting and 
Telecommunications (RTR-GmbH) www.tkc.at 

Belgium Statistics Belgium www.statbel.fgov.be Institut belge des services postaux et des 
télécommunications (IBPT) www.ibpt.be 

Brazil Instituto Brasileiro de Geografia e Estatística 
(IBGE) www.ibge.gov.br 

ANATEL www.anatel.gov.br 

Canada Statistics Canada www.statcan.ca Canadian Radio-television and Telecommunications 
Commission (CRTC) www.crtc.gc.ca 

Chile Instituto Nacional de Estadísticas www.ine.cl Subsecretaría de Telecomunicaciones (SUBTEL) 
www.subtel.cl 

China National Bureau of Statistics www.stats.gov.cn Ministry of Information Industry www.mii.gov.cn 

Columbia Departamento Administrativo Nacional de 
Estadística (DANE) www.dane.gov.co 

Comisión de Regulación de Telecomunicaciones 
www.crt.gov.co 

Czech 
Republic 

Czech Statistical Office www.czso.cz Czech Telecommunication Office www.ctu.cz 

Denmark Statistics Denmark www.dst.dk National IT and Telecom Agency (NITA) www.tst.dk 

Egypt Central Agency for Public Mobilization and 
Statistics www.capmas.gov.eg 

National Telecommunication Regulatory Authority 
(NTRA) www.tra.gov.eg 

France L'Institut national de la statistique et des études 
économiques (Insee) http://www.insee.fr 

Autorité de Régulation des Télécommunications 
(ART) www.art-telecom.fr 

Germany Federal Statistical Office www.destatis.de Regulatory Authority for Telecommunications and 
Posts (REG TP) www.regtp.de 

Hong Kong Census & Statistics Department 
www.info.gov.hk/censtatd 

Office of the Telecommunications Authority (OFTA) 
www.ofta.gov.hk 

Hungary Central Statistical Office 
http://portal.ksh.hu 

National Communications Authority www.hif.hu 

India Census of India www.censusindia.net Telecom Regulatory Authority of India (TRAI) 
www.trai.gov.in 

Indonesia Central Bureau of Statistics www.bps.go.id Directorate General of Posts and 
Telecommunications (POSTEL) www.postel.go.id 

Israel Central Bureau of Statistics www.cbs.gov.il Ministry of Communications www.moc.gov.il 

Italy Istat – Istituto Nazionale di Statistica (ISTAT) 
www.istat.it 

Italian Communications Authority www.agcom.it/eng 
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Country National Statistical Office Government agencies / Industry association / 
Operator 

Japan Statistics Bureau www.stat.go.jp Ministry of Internal Affairs and Communications 
www.soumu.go.jp 
Telecommunications Carrier Association (TCA) 
www.tca.or.jp 

Korea (Rep.) National Statistical Office www.nso.go.kr Ministry of Information and Communication 
www.mic.go.kr 
Internet Statistics Information System (ISIS) 
http://isis.nida.or.kr 

Malaysia Department of Statistics www.statistics.gov.my Malaysian Communications and Multimedia 
Commission (MCMC) www.cmc.gov.my 

Mexico Instituto Nacional de Estadística, Geografía e 
Informática (INEGI) www.inegi.gob.mx 

Comisión Federal de Telecomunicaciones 
(COFETEL) www.cft.gob.mx > 

Netherlands Statistics Netherlands www.cbs.nl OPTA www.opta.nl 

Peru Instituto Nacional de Estadística e Informática 
(INEI) www.inei.gob.pe 

OSIPTEL www.osiptel.gob.pe 

Philippines National Statistical Office www.census.gov.ph National Telecommunications Commission (NTC) 
www.ntc.gov.ph 

Poland Central Statistical Office www.stat.gov.pl Office of Telecommunications and Post Regulation 
(URTiP) www.urtip.gov.pl 

Russia Federal State Statistics Service www.gks.ru Ministry of Information Technologies and 
Communications www.minsvyaz.ru 

Singapore Statistics Singapore www.singstat.gov.sg Infocomm Development Authority (IDA) 
www.ida.gov.sg 

South Africa Statistics South Africa www.statssa.gov.za Independent Communications Authority of South 
Africa (ICASA) www.icasa.org.za 

Spain Instituto Nacional de Estadística (INE) 
www.ine.es 

Comisión del Mercado de las Telecomunicaciones 
(CMT) www.cmt.es 
Asociación para la Investigación de Medios de 
Comunicación (AIMC) www.aimc.es 

Sweden Statistics Sweden www.scb.se National Post & Telecom Agency www.pts.se 
Swedish Institute For Transport and Communications 
Analysis (SIKA) www.sika-institute.se 

Switzerland Federal Statistical Office www.bfs.admin.ch Federal Office of Communications (OFCOM) 
www.ofcom.ch 

Taiwan National Statistics www.stat.gov.tw Directorate General of Telecommunications (DGT) 
www.dgt.gov.tw 

Thailand National Statistical Office www.nso.go.th Post and Telegraph Department (PTD) 
www.ptd.go.th 
National Telecommunications Commission 
www.ntc.or.th 

Turkey State Institute of Statistics www.die.gov.tr Telekomünikasyon Kurumu www.tk.gov.tr 

United 
Kingdom 

National Statistics www.statistics.gov.uk Office of Communications (Ofcom) 
www.ofcom.org.uk 

United States Bureau of Census www.census.gov Federal Communications Commission (FCC) 
www.fcc.gov 

Venezuela Instituto Nacional de Estadística 
www.ine.gov.ve 

Comisión Nacional de Telecomunicaciones 
(CONATEL) www.conatel.gov.ve 

Note: Information valid at 1 July 2005 
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NOTES 
_____________ 
1 See E) Follow-up and evaluation (para 28) in the WSIS Geneva Plan of Action available at: 

http://www.itu.int/wsis/docs/geneva/official/poa.html. 
2 http://measuring-ict.unctad.org/QuickPlace/measuring-ict/Main.nsf/h_Index/215B47A1349CB45AC1256FA400303002/ 

?OpenDocument. The core list was discussed at the WSIS Thematic Meeting on measuring ICT for development, held in 
Geneva, 7-9 February 2005, and will be discussed further during a statistical side event to be held during the Tunis phase of 
WSIS, in November 2005. 

3 See, for instance, http://www.bridges.org/ereadiness/ereadiness_tools_bridges_10Mar05.pdf or George Sciadas (2004) 
“International Benchmarking for the Information Society”, at: 

 http://www.itu.int/digitalbridges/docs/background/BDB-intl-indices.pdf. 
4 http://www.idc.com/groups/isi/main.html. 
5 http://www.weforum.org/site/homepublic.nsf/Content/Global+Competitiveness+Programme%5CGlobal+Information 

+Technology+Report. 
6 http://www.orbicom.uqam.ca/projects/ddi2002/ddi2002.pdf. 
7 http://www.itu.int/ITU-D/ict/dai/index.html. 
8 The methodology is available in the report that is sold for USD 3,500. http://www.idc.com/getdoc.jsp?containerId=32161. 
9 The UNDP uses a similar methodology for its Technological Achievement Index. See http://hdr.undp.org/statistics/indices/#5. 
10 See, for instance, the research conducted for the ITU New Initiatives workshop, on Ubiquitous network Societies, held 6-8 April 

2005, Geneva, at http://www.itu.int/osg/spu/ni/ubiquitous/ and the presentations made at the WSIS Thematic Meeting on 
Ubiquitous Network Societies, held 16-17 May 2005, in Tokyo, at www.wsis-japan.jp. 

11 Definitions for most of the indicators are available from the ITU: http://www.itu.int/ITU-D/ict/material/Top50_e-Oct2004.doc. 
12 http://europa.eu.int/information_society/eeurope/2002/news_library/documents/benchmarking05_en.pdf. 
13 http://www.oecd.org/dataoecd/43/5/2767166.xls. 
14 A simpler and possibly more realistic measure of mobile affordability might be the cost of a monthly prepaid card. In many 

countries, mobile usage is related to the amount available on the recharge voucher with users often economically limited to one 
voucher per month. 

15 The OECD mobile basket methodology was originally developed as part of a series of tariff comparison baskets developed in the 
late 1980s, in a methodology described in OECD (1990) “Performance Indicators for Public Telecommunication Operators”. The 
methodology has been revised over time and a dull explanation can be found in Commission of the European Communities. 
December 2004. Commission Staff Working Paper Volume II. Annex to the European Electronic Communications Regulation 
and Markets 2004 (10th Report). 

 http://europa.eu.int/information_society/topics/ecomm/all_about/implementation_enforcement/annualreports/10threport/index_e
n.htm. 

16 Many operators feature a free number of minutes or offer a subsidized phone for new subscribers. There is often insufficient 
information about the breakdown among these items in order to determine the actual connection cost. 

17 Note that a high-speed mobile network is not essential for mobile Internet access. There are numerous instances of mobile 
subscribers using GSM networks at speeds of 9.6 kbps to access the Internet.  In addition, Japan’s popular i-mode service 
operates at this speed. 

18 Some estimate that sales of devices using Windows for PDAs and Smart Phones will surpass those for conventional computers 
by 2008. http://www.c-i-a.com/pr0403.htm. 

19 The results generated by weighting indicators within categories and then averaging the categories to obtain the DOI are almost 
the same as if the indicators were not categorized and simply averaged across the board. 

20 The Education Index is calculated from adult literacy and primary, secondary and tertiary school enrolment. 
21 Based on discussions at the WSIS Thematic Meeting on Measuring the Information Society, Geneva, 7-9 February 2005. 
22 Since electricity is not specifically an ICT commodity, but important nevertheless for developing countries prerequisite for using 

ICT, it is not included in the core list, but included as a reference indicator, just like the number of households, population, GDP 
etc., will be. 
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PART  I  –  CHALLENGES  OF  OUR  TIMES 

Every era has its challenges. Often times the impacts of such challenges are largely confined within the 
context of geographically-defined jurisdictions. Only occasionally challenges with limitless scope and 
widespread impacts arrive in a way that define the evolution of societies globally for a very long time. For 
the most part, such challenges are technology-related; historians like to refer to them as ‘revolutions’. By all 
accounts, we are at such a junction today with the set of interrelated Information and Communications 
Technologies (ICTs). 

In an increasingly interconnected world, today’s decisions and actions travel through space and time and 
become critical determinants of the world we live in and humanity’s common future. Many of the economic 
and societal transformations underway nowadays are ICT-centric, and collectively define what has come to 
be known as the Information Society. 

1 THE  INFORMATION  SOCIETY 

Kofi Annan said that the expression Information Society is “…both a description and an aspiration” 
(WSIS 2003). Initial sensing of the profound importance of the new ICTs and their role in economic 
development, as well as social re-arrangements, has gradually given rise to more objective and rational 
efforts at documentation and deeper comprehension of what is involved. 

While early on the interest came principally from developed countries, one of the most astonishing 
manifestations of our times has been the explosion of interest around the planet. Literally every corner is 
aware of what is going on elsewhere and a healthy curiosity has emerged coupled with the quest to 
understand what it all means and how best to harness these powers for the betterment of economies in need 
and societies at large. 

ICT-induced developments have enormous economic implications, as businesses and governments transform 
every aspect of their supply and demand chains, as well as their internal organization and workings. In the 
process, every economic variable of interest is affected. The way economic production is organized, 
distribution of goods and delivery of services takes place, how it all relates to industrial organization, 
investment, trade and what it means for firm-level performance, including productivity, profitability and  
even employment arrangements, need to be understood anew, in light of the changes. Thus, the need to study 
and understand the Information Economy. 

However, the nature of ICTs is such that their usage and impacts extend well beyond the economic domain. 
They bring about numerous social consequences. New modes of behavior emerge, including new or 
modified norms of personal communication and interaction. Notions of communities are redefined, family 
and interpersonal relationships undergo change; so is the scope and nature of participation in the commons. 
All these phenomena too need to be understood as they impact on social cohesion. Moreover, serious cultural 
ramifications also come into play. All these, when added to the Information Economy, define the ICT-centric 
Information Society. 

All that has come with the realization that the tremendous opportunities offered (albeit they are not 
automatic) are not devoid of the danger that ICTs can significantly exacerbate the already existing 
inequalities among ‘haves’ and ‘have-nots’ (G8 2001, 2002). Indeed, developments have been not only fast 
but asymmetric, something that could potentially have detrimental effects on all. The inequalities associated 
with access to and use of ICTs have become widely known as the digital divide. 
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2 THE  DIGITAL  DIVIDE 

Simply defined as the gap between ICT haves and have-nots, this has been the predominant issue within the 
whole area of the Information Society during the last decade – and for good reason. 

As ICTs began to penetrate our lives and the benefits, actual or potential, associated with their usage started 
to be understood, the undesirability of leaving behind substantial population masses surfaced as a key 
challenge of our times. Numerous initiatives sprang to identify, profile and help address many issues 
associated with the digital divide, manifested in countless conferences, symposia, workshops and all sorts of 
gatherings involving policymakers, businesses and researchers from every discipline and walk of life. 

The digital divide represents the area of overlap between the economic and social issues of the Information 
Society. Not only it matters enormously in defining the future of information economies, but it is surrounded 
by normative overtures regarding the perils of marginalization and social exclusion. ICT-induced benefits 
extend everywhere, including businesses and governments at large, as well as areas such as health, education 
and others. For example, massive investments on infrastructures for e-commerce and governments online are 
taking place; undoubtedly, for the benefits of such activities to materialize fully, the people must come along. 

This holds true wherever populations can be grouped, certainly both within the context of individual 
countries and across countries. Indeed, early interest in ICT-related inequalities within countries exploded 
when the linkages between ICTs and economic development started to be made and untangled. 
ICTs-for-development has been the driving force behind much recent activity internationally, including the 
twin World Summits on the Information Society (WSIS) in Geneva (2003) and Tunis (2005). 

As an area of investigation, the digital divide is multi-dimensional and covers a wide range of diverse issues. 
Some of the approaches have focused on ICT connectivity, with emphasis on infrastructure. Others have 
been broader in scope, extending to general e-readiness issues, including macro-enabling environments, 
e-strategies, ICT literacy, skills and training. Echoing many voices, in a recent publication the OECD (2004) 
states that the digital divide is progressively shifting from an ‘access’ divide to a more complex ‘use’ divide. 

Of policy interest has been the magnitude of the digital divide but, more importantly due to the implied 
corrective actions, its evolution – whether it is closing or widening over time, and at what speed. At a 
minimum, work on this area requires a combination of subject matter knowledge and statistical expertise. 

While ICT gaps are also manifested among businesses, whether by sector of activity or firm size, most 
investigations have focused on people, as if to underscore the social dimension of the challenge. Even there, 
in reality many issues exist. A proper appreciation of what is involved requires an understanding of the role 
of at least two important dimensions: individual ICTs, and variable of interest. Each of these results in the 
delineation of different groupings of people, with different size and other particular characteristics. While 
there is overlap among such groupings, as the same individual or household can be present in many, it is 
nonetheless important to bear in mind the specific group examined and the reasons for such examination. 

There are serious reasons related to public policies and business strategies why such itemization of groups 
may matter – and the two may well differ. Connecting rural areas at ‘reasonable’ cost is non-trivial – 
especially when broadband is concerned; the use of the Internet by females of a certain age is not 
insignificant in the deployment of specific online services and the associated business investments. Clearly, 
even on the basis of these two dimensions alone, analyses of digital divides can be complex. 
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Statistics can support instructive analyses of this type and separate reality from hyperbole. Within countries, 
they capture the actual time-paths needed for certain levels of penetration to be reached among ICTs – and, 
indeed, compare them to non-ICT commodities. A spherical view of the digital divide requires the explicit 
recognition of these dimensions – the specific ICT and its idiosyncrasies, including the timing of its 
introduction, and the variable of interest that leads to the delineation of groupings of people. 

Across countries, reliable statistics and their meaningful syntheses can yield results useful for the 
identification of starting points, relative strengths and weakness, and comparative evolution. Then, these can 
provide valuable input in the design and implementation of policies and business strategies, as well as help 
assess their impacts. 

3 THE  ISSUE  OF  MEASUREMENTS 

Right from the outset it became abundantly clear that a more complete understanding of the multitude of 
issues involved in the Information Society cannot be had without reliable quantification. This proved, and 
remains, a formidable hurdle in making a clear and communicable case. At the same time, it is indicative that 
our times are more demanding and strong quantification of the underlying changes is paramount, as the 
burden of decisions weighs more heavily. 

If decision-making, at all levels, is to be guided by ‘informed ignorance’ rather than ‘uninformed arrogance’, 
relevant, reliable and timely information is needed, together with insightful analyses. While there will always 
be room for anecdotal accounts, since antiquity humans understand better the reality in which they live 
through quantification and measurement. After all, the value of information in an Information Society setting 
should be straightforward. 

While, occasionally, new research interests emerge, they tend to be chiefly specific to something with rather 
defined boundaries – an important activity, an industry or a phenomenon. No other area in recent memory 
has touched everything, across the board, and generated such thirst for interdisciplinary research than the 
Information Society. A host of questions, and even controversy, have surrounded it, ranging from the 
economic (macro, with the productivity paradox and micro, with performance), to the social (what it does to 
the spatial dimension of personal networks), the socio-economic (the digital divide), the political 
(e-democracy) and beyond. 

In order to address such issues, basic information is initially needed. Particularly when the insignificant is 
blown out of proportions by popular hype or vested interests, pragmatic measurements are indispensable. 
However, there are many aspects in need of investigation, not all of which are relevant at the same point in 
time across all countries or communities. Inevitably, things get progressively more complex and the 
information requirements multiply. Certainly raw data are a problem. These are needed on all fronts, from 
issues of ICT infrastructure in all its dimensions, to the issue of use and associated skills, and much more. 

At the same time, though, it also became clear that frameworks that can improve our understanding in a 
systematic rather than ad hoc ways are needed. Not only these will accommodate and make maximum use of 
the data (existing and prospective), but they will also form an integral part of the theory-data-analysis loop, 
feeding back to data gaps with obvious implications for the allocation of resources, the speed of progress and 
the clarity of communications. 

While the case for measurements is continuously being made and some progress starts to be discernible, it is 
acknowledged that the magnitude of the task at hand can be overwhelming. This is more so among many 
developing countries with not-very-advanced statistical systems. This will suggest that an incremental effort 
would be in the offing. 

With respect to the need for new raw data, the prioritization implied by the S-curve approach has proven 
very useful in practice (OECD 2000). Broadly speaking, e-readiness indicators are critical at early stages of 
ICT penetration; they are then followed by indicators of usage (including intensity, intelligence etc.); and, 
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ultimately lead to quantification of outcomes and longer-term impacts. It is understood that different 
countries will be at different stages of evolution at any given point in time, and thus their main statistical 
requirements would differ. This, of course, does not prevent in any way the wide and consistent monitoring 
of a smaller set of ‘core indicators’ that would greatly assist international comparability. 

It is extremely instructive to take into account that the initial thrust to new measurements for the Information 
Society was precipitated by user demand. Vocal demand is a necessary prerequisite for measurement efforts, 
and indispensable to justify the expended energy and resources. 

The user community includes practically every walk of life. Policymakers and governments of all levels 
form a very big part of the demand and, in fact, they have been contributors to the developments so far. Their 
informational needs and requirements must be taken seriously into account when designing new measures. 
This way, not only the statistical robustness and quality of the data will be there, but their relevance will be 
assured. 

International organizations and donors are now in the mist of all kinds of initiatives for the Information 
Society, as the link between ICTs and development is taking a firm hold. Their information requirements are 
twofold: first, to assess realistically the relative situation of countries in their basic components, including 
unequal distributions across and within countries, and; second, to monitor progress and the impact of 
investments over time, as issues of performance and accountability are elevated in importance. 

Our societies are a living, breathing laboratory for the observation of these phenomena. Our times offer a 
unique opportunity to examine them and proceed in a way that could set cultural precedents for the future. 
Although we still are at a relatively early stage, many initiatives are underway. These are examined next. 
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PART  II  –  MAJOR  RESEARCH  EFFORTS 
Emerging issues, in their early stages, are invariably characterized by a lack of common nomenclature to 
which most researchers would ascribe. The Information Society was no exception. The extreme level of 
interest, coupled with a thirst for ‘answers’, bumped against the lack of recognized conceptual 
underpinnings, definitional hurdles and data gaps. As a result, well-meaning researches co-existed with 
conjectural allegations unsupported by statistical evidence along blurred boundaries. As a corollary, some 
confusion ensued compromising the interpretability and policy applicability of the findings. 

It takes time to focus on issues with wide-ranging ramifications and develop a common understanding. 
While expert users have an advantage in establishing a perspective and deciphering among conflicting 
messages, it is incumbent upon the research community to work harder and make the case. 

4 A  TAXONOMY  OF  APPROACHES 
Early work took on matters of the information economy, with emphasis on the macro. The effects of ICTs on 
productivity and growth aggregates were examined, as they diffused widely beyond the ICT sector. In 
parallel, the arrival of the Internet in its commercial incarnation spurred all kinds of research across 
disciplines. 

Much research targeted industrial aggregates (i.e. the ICT sector, health, education) or emerging phenomena 
(e-commerce is a well-known example), while other efforts followed a sectoral approach, scrutinizing 
connectivity among households, business and governments. Some research has been theoretical in its thrust, 
but there have been many variants empirical in nature, with strong quantitative components. 

Substantial energy has been devoted to the policy-oriented issues of e-readiness and/or competitiveness at 
large, frequently combined with assessments of competition regimes, as well as legal and regulatory environ-
ments. Yet, other thematic approaches have been more focused, such as those relating to the digital divide. 
While there is substantial overlap between such investigations, they are different. Consequently, their results, 
whether conflicting or seemingly similar, should not be compared. 

The area of the digital divide did surface as a distinct area of investigation, and concepts, definitions, 
methodologies and analytical techniques have gradually been developed. Within the digital divide literature, 
generally two strands of studies have emerged: one examines divides internal to a country, and another 
involves cross-country comparisons. However, the two strands are closely linked, as issues of the digital 
divide are applicable wherever groups of people are concerned. 

Since work on digital divides internal to countries preceded work involving international comparisons, it is 
imminently sensible that approaches used and lessons learned are taken into account, even though the precise 
methodological techniques may well differ. 

5 INTERNAL  COUNTRY  DIGITAL  DIVIDES 
Measurements started around the mid 1990s and their initial focus was on connectivity. Penetration rates of 
new and older ICTs were used to highlight the gaps among groups of people, whether by socio-economic, 
geographic or other characteristic. The first notable quantification came from the “Falling through the Net: A 
Survey of the ‘Have-Nots’ in Urban and Rural America” in the U.S. (1995). This was followed by work in 
Canada and elsewhere. Of interest were the inequalities among groups of people delineated by variables 
deemed to be important determinants of access to and use of ICTs, such as income, education, age, gender, 
as well as others of specific interest to individual countries, e.g. race in the U.S.. The OECD carried out 
substantial work of a comparative nature, based on syntheses of country member statistics (2001a,b, 2002), 
as data were developed in more countries. 

Typically, the magnitude of internal country digital divides was addressed first. It has been measured by the 
difference in penetration rates among groups of interest, defined by  income (whether average income level, 
income brackets or percentiles), educational attainment, age, gender, geographical location (urban-rural, etc.) 
and even family type (presence of children or not). These have been key issues of policy interest both in 
developing and developed countries. 
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Another measure used to quantify the magnitude of the digital divide has been the ratios of the penetration 
rates – whether among high- and low-income or other groups. With reference to the Internet, for instance, 
this measure was then interpreted as the ‘likelihood’ of being connected. In the case of perfect equality, the 
ratio would be 1; the greater the number, the greater the divide. 

Analyses based on differences in ICT penetration among groups of people provided solid evidence of 
inequalities, particularly among the newest technologies, especially the Internet. One of the lessons learnt, 
however, is that such conclusions cannot be generalized outside the specific groups examined, as they are 
subject to several qualifications and caveats. Blanket statements with regards to the digital divide at large, 
are not substitutes for differences specific to particular ICTs and well-defined groups. 

While there is theoretical justification for the differences in penetration rates as a divide measure, this is not 
the case for the ratios – something that becomes particularly obvious when analyses of the evolution of the 
divide are concerned. There it can lead to contrary conclusions, and therefore confusing policy messages, as 
is the case with analyses that rely on the rates of growth. 

Initial examinations of the more important policy question concerning the evolution of the divide were based 
on the changes in the differences in penetration rates among groups between time periods (U.S. 1995). Soon, 
work on the digital divide added rates of growth by group to this type of analysis (Dickinson and Sciadas 
1996, 1999), something that was adopted in subsequent work (“Falling through the Net”, U.S. 1998, 1999, 
2000 and its offspring “A Nation Online”, U.S. 2002, OECD 2001a, b, 2002 and elsewhere). Obviously, 
such measures are computed on the basis of the absolute numbers of users (the numerators of the penetration 
rates) and not the penetration rates themselves. Although such measures were meant to add to our 
understanding of trends and gain some appreciation of their underlying speed, they were not meant to be 
measures of the evolution of the divide. When interpreted as such, they can lead to controversial and 
confusing conclusions. That is, while the change in penetration rates over time can unveil a widening divide, 
the rates of growth could well point to the opposite. The methodological details in this area were eventually 
dealt with, and the conditions involved in the relationship between the evolution of penetration rates and 
rates of growth, as well as the interplay between absolute and relative magnitudes of the divide, were worked 
out (Sciadas 2002a, b). 

That penetration increases with income, for instance, is not specific to ICTs and in any event is hardly 
newsworthy. Diffusion patterns of new goods and services, technological or otherwise, are gradual. At any 
given time, the overall penetration rate separates the haves from the have-nots – what the divide purports to 
measure. This is rather trivial; any higher penetration rate necessarily narrows the divide as there will be 
more haves and less have-nots from one period to the next, something quite typically observed in diffusion 
rates. New ICTs have lower penetration early on compared to ICTs that have reached a plateau, and even 
more so when compared with saturated ICTs. (No wonder the biggest divide was in cell phones and the 
Internet, where the have-nots exceeded the haves, whereas the overall divides for telephones and televisions 
barely existed – at least among OECD countries). 

The real issue has been a relative concept of the divide, which compares penetration rates among groups. 
When groups of people are delineated by income (or any other variable), each group has its own penetration 
rate. In effect, the overall penetration rate is a weighted average of these. The evolution of the divide refers, 
then, to the asymmetric progress between more and less connected groups. Thus, its measurement really 
involves comparisons of the ‘haves’ between ‘have-more’ and ‘have-less’ groups. Strictly speaking, it does 
not involve the have-nots1. The absence of such a divide would require the penetration rates of a certain ICT 
to be the same regardless of the group of people examined. This should not be expected to happen in early 
measures of Internet penetration, though – simply because it is not observed anywhere else. 

Moreover, detailed methodological work showed that the changes in the differences in penetration rates and 
their evolution over time are only approximations of the true magnitude of the divide. Depending on the case 
at hand (i.e. variable of interest, time span involved etc.) they may be good or not-so-good approximations. 
This is so because the changes in the differences in the penetration rates over time are only the numerators 
needed and, as such, they offer good measures as long as the denominators remain more or less constant – 
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something which may or may not be the case. Particularly when income percentiles are concerned, and over 
a period of time, this cannot be assumed to be the case and adjustments must be made that may well reverse 
the conclusions regarding the direction of the divide’s evolution. The measure will be less prone to biases 
when the delineation of only two groups is permissible by a variable (i.e. gender), but the theoretical 
reasoning still holds. 

Thus, while aggregate measures may find that in an overall sense the digital divide is closing, analytically 
this is a poor substitute for what truly happens between two specific groups of people. For example, in the 
case of the Internet in Canada between 1996-2002, it was found that although the divide was narrowing 
overall, this was entirely due to the fact that the middle and upper-middle income deciles were gaining 
ground against the top, whilst the bottom three deciles not only were not closing the gap vis-à-vis the top 
decile, but they were losing ground. Similar findings have been found in studying the digital divide 
internationally. Thus, the divide must be examined between well-defined groups and time periods. 
Specificity is a virtue in this case, with regard to both ICT and variable used. 

Furthermore, rates of growth and ratios of penetration rates are inappropriate in analyses of the evolution of 
the divide. Historically, the diffusion of new commodities, technological or not, has been gradual, as early 
adopters are eventually followed by the rest of the population. While the speed of adoption among 
commodities differs, their penetration generally follows the pattern of an S-curve, a pattern characterized by 
accelerating growth in the initial period, which eventually gives way to decelerating growth. Then, for a 
period, starting from an initial situation involving unequal penetration rates, rates of growth tend to be higher 
for the low-penetration groups compared to the high-penetration groups. This leads to lower ratios from one 
period to the next and can cause unnecessary confusion by casting doubt on the direction of the evolution of 
the digital divide. This apparent contradiction occurs because ratios are not true measures of the digital 
divide. Decreasing ratios will be obtained always as long as the rate of growth of penetration among the 
low-penetration group exceeds that of the high-penetration group – regardless of how small the margin may 
be. However, it has been shown that for the divide to remain unchanged, the rate of growth of the low-
penetration group must be higher than the rate of growth of the high-penetration group by as many times as 
the ratio of the penetration rate of the high- to the low-penetration group was in the initial period. 

Other analytical techniques that have been used to study the evolution of the digital divide include numerical 
or diagrammatic trend analysis and appropriately-adapted Lorenz curves. The former tend to be detailed and 
apply to specific groups of interest, whereas the latter aim at providing an overall direction of the 
movement – in the average sense. When inconclusive, due to overlapping curves, Gini coefficients are also 
constructed (Italy 2000, U.S. 2002, OECD 2004). It must be emphasized that while useful in the detection of 
overall movements, Lorenz curves and Gini coefficients cannot unveil the true evolution of the gap between 
specific groups, as the detailed and direct comparisons necessary are camouflaged under the general trend 
and go undetected. 

A sub-component of the study of the evolution of the digital divide deals with its underlying speed. When the 
direction of the evolution is found, the next policy question is how fast. If, say, the divide is closing, the 
speed at which this is happening has a direct bearing on the potential timeline and dosage of policy 
responses. 

Not much empirical work has been done on this, and inferences involving speed have been drawn rather 
haphazardly. However, a theory of growth was proposed that accounted not only for the overall S-curve 
diffusion pattern of new ICTs, but dissected it with the individual behaviour of different income groups. On 
the basis of differing behaviours between high- and low-income groups, within the overall pattern of 
diffusion, the accuracy of the predictions can be improved by postulating growth scenarios specific to each 
group, as well as factoring in as much as possible the individual ICT’s diffusion based on its unique 
characteristics and available statistical history. 

Composite measures: The analyses above concentrated on individual ICTs, notably the Internet. However, 
work through composite ICT measures have also been proposed for the study of internal country digital 
divides. An example came from Italy (2000), which proposed a multivariate technique to arrive at an index 
based on principal component analysis. It focused on the densities of: fixed and mobile telephony, personal 
computers, Internet hosts and secure servers, and produced results by geographical area. 



 60   Chapter 3 – Measuring the digital divide 
 

A more recent example came from Korea (2004) by means of the Personal Informatization Index (PII). The 
digital divide was defined as the difference in PIIs among groups. The approach recognizes both access and 
use of ICTs and argues for cross-sectional and longitudinal measures and analyses. (Since the data come 
from a survey conducted in 2004, however, only cross- sectional work is carried out for several groups by 
age, type of employment and income). The PPI is the aggregate of three sub-indexes: 

• The Personal Access Index (PAI), which “measures the degree to which each person has access” to 
ICTs and is calculated on the basis of: ease of access to computer and the Internet when needed 
(60% weight), capacity of computer and speed of Internet connection (30% weight), and variety of 
ICT owned (10% weight). 

• The Personal Capacity Index (PCI), which “reflects a person’s preparedness for information 
society” and refers to ability to use ICTs. Variables were: the ability to use computers (50% weight) 
and the Internet (50% weight). Considering the different individual needs, computer software and 
Internet applications were categorized by the difficult to learn. The highest score in each category 
was included. 

• The Personal Usage Index (PUI) deals with the usage of computers and the Internet, both in terms of 
quantity (40%) and quality (60%) of usage. Quantity is measured by the hours of computer and 
Internet use and the number of memberships in Internet sites; quality by the perceived usefulness of 
computers and the degree of using ‘desirable’ software and content (desirable was pre-selected for 
each group, including various levels of students, housewives, blue- and white-colour workers). 

The overall index was arrived at as a weighted sum, as follows: 

 PII = 0.2*PAI + 0.3* PCI + .5*PUI 

The total score of the index was adjusted to 100. Gini coefficients were also computed. 

6 INTERNATIONAL  BENCHMARKING  

General measurements related to ICTs and specific quantifications of the digital divide across a large number 
of countries has been a more difficult area since, by definition, the interest was in benchmarking across 
countries at various stages of development, with emphasis on the least developed ones. Not surprisingly, this 
is exactly where data gaps pose a more severe limitation, as precious little exists in terms of comparable 
indicators worldwide beyond the well-known, mostly supply-side, ITU data. 

This practical impediment was coupled by the lack of a conceptual framework that would make possible an 
orderly integration of the existing statistics and would support the meaningful analysis of the findings. 

Considering how indispensable measurements in this area are, however, several and diverse efforts started to 
emerge in recent years. They came in a variety of approaches, focused on different aspects of the Information 
Society and differed in their objectives, thematic emphasis, scope of issues covered, number of countries 
included, indicators used and methodologies. 

Most have been quantitative in nature (see GITR 2002, 2003, Orbicom 2002, 2003, ITU 2003), whereas 
some were more qualitative (McConnell 2000, 2001); a few cover many countries, others focus on a small 
set (i.e. Sibis, Conference Board of Canada 2003); most produced aggregate measures, while others 
produced comparisons on a variable-by-variable basis for a limited number of countries without an overall 
comparative assessment (OECD 2001, 2004); some focused primarily on broader issues of competitiveness 
and e-readiness, while others were specific to the issue of the digital divide; some relied on public data (ITU, 
Orbicom), others on a combination of public and proprietary (GITR); some have continuity, others were 
one-off. Collectively, they offered insights and contributed towards an improved understanding of what is 
involved. As well, to varying degrees, they are capable of providing input to the formulation of national and 
international e-strategies for development. 

This section contains a synoptic overview of several such efforts. The approach is intended to be descriptive 
rather than offer an assessment, and relies on the actual reports – each must be looked against its stated 
objectives and intended uses. 
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The Global Information Technology Report (GITR – WEF, INSEAD) 

Produced by the World Economic Forum, in collaboration with InfoDev and INSEAD, (initially with 
Harvard University), this report has been well marketed. It covers a variety of policy issues related to the 
benefits conferred by ICTs on growth, development and competitiveness through in-depth studies. The GITR 
“assesses the progress of networked readiness in countries, revealing the obstacles that prevent countries 
from fully capturing the benefits of ICT” (p. v). While the aim of this effort is to go beyond a snapshot of 
current developments and lead to a more continuous process of issue assessment, one of its main outputs is a 
quantitative instrument. 

“The Networked Readiness Index (NRI) is defined as a nation’s or community’s degree of preparation to 
participate in and benefit from ICT developments”. The NRI was introduced in 2001-2002, and was refined 
further in 2002-2003 (Dutta et al 2003).  While the methodology remains largely the same, the number of 
variables was more limited due to the inclusion of more countries in the last two editions. The last edition 
(GITR 2003) refers to 2002 and extends to 102 countries from 82 the year before. 

The aggregate NRI is based on a framework comprising three main constituent components: environment, 
readiness and usage (Fig). 

Under environment, the overall macroeconomic and regulatory environment for ICTs is considerer, with 
sub-indexes for market environment, political and regulatory environment and infrastructure environment. 
This component is designed to measure the degree of conduciveness of the environment that a country 
provides for the development and use of ICT. 

The market environment sub-component is meant to assess the presence of the appropriate human resources 
and ancillary businesses to support a knowledge-based society. Forces that play an important role in 
determining such an environment include fundamental macroeconomic variables like GDP, exports and 
imports, the availability of funding and skilled labour, as well as the level of development of the corporate 
environment. 

The sub-component that refers to the political and regulatory environment is an attempt to measure the 
impact of a nation’s policies, laws and regulations, as well as their implementation on the development and 
use of ICTs. 

The infrastructure sub-component is defined as the level of availability and quality of the key ICT infras-
tructure needed for access within a country. 

The degree of ICT usage is linked to the degrees of readiness (or capability) of a country’s citizens, 
businesses and governments to use and benefit from ICT. This is conferred through a combination of factors, 
such as relevant skills among individuals, access and affordability by corporations, and government’s use of 
ICT for own services and internal processes. The usage component in principle aims to measure the degree 
of usage by all sectors of the economy. “In the absence of reliable data about the specific impact of ICT on 
the key stakeholders, the Usage component provides an indication of the changes in behaviors, lifestyles and 
other economic and non-economic benefits brought about by the adoption of ICT” (p. 8). Usage is assessed 
through the following measures:  for individuals through measures of the deployment of ICTs, such as 
telephones, Internet connections, level of Internet usage and money spent online; for businesses through the 
level of B2B and B2C e-commerce, and the use of ICT for activities like marketing, and; for governments 
through the presence of government services online, and the volume of transactions that businesses have 
with governments. 

The effort starts with a selection of variables based on their “qualitative relevance to the NRI” . Two sets of 
data are involved, referred to by the authors as “hard” and “soft”. Hard data are statistics available that can 
be used in international comparisons across a large number of countries and are collected by independent 
agencies (World Development Indicators, the World Information Technology and Service Alliance, the ITU, 
Pyramid and WEF). Soft data are subjective data gathered from questionnaires of the Executive Opinion 
Survey conducted by WEF and represent an attempt to go beyond what information exists. The report 
acknowledges that “While soft data are critical in establishing the opinions of decision makers and 
influencers who are intimately familiar with a particular economy, the hard data captures fundamental 
elements related to the development of infrastructure, human capital, and e-commerce” (p. 217). 
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The selection of countries to be included in the benchmarking exercise was based on the availability and 
reliability of the data. There is an interplay involved between the number of countries and the number of 
variables, though. Staring with 91 variables at the outset, those with less than 65 observations were dropped, 
as were soft data variables whose survey results appeared questionable. Highly correlated variables within 
each block were also dropped. Thus, 48 usable variables remained, which were used for the computations. 
Even so, some of the data were not available for a number of the 102 countries. Missing data were estimated 
through regression analysis and, when this was not sufficient, through a clustering technique (according to 
which countries were grouped by their per capita GDPs) and a pro-rata technique. 

Appropriate adjustments were made to ensure the consistent direction of the data. As is typically the case, 
several variables needed transformation from their absolute states to relatives in order to be comparable 
across countries. Such transformations took place with the use of typical denominators, such as GDP per 
capita and population. The hard data were subsequently standardized through conversion on a scale from 1 
to 7 – to match the scale of the soft data collected through the opinion poll. 

The NRI consists of nine sub-indexes, each of whom was calculated by taking the average of all variables in 
each block. The average of the three sub-indexes was then used to calculate the three main components. The 
same was repeated in turn to arrive at the aggregate NRI, with weights of 1/3 each. The variables included 
are contained in the table below. 

The results were then analyzed, as well as value-added work was performed examining the relationship 
between the NRI and GDPs. 
 
 

Networked Readiness Index 
 

I. Environment 

I.1 Market 

State of cluster development 
Venture capital availability 
Subsidies for firm-level R&D 
Quality of scientific research institutiojs 
Availability of scientists and engineers 
Brain drain 
Utility patents 
ICT manufactured exports 
ICT service exports 

I.2 Political and Regulatory 

Overall administrative burden 
Quality of the legal system 
Laws relating to ICT 
Competition in the ISP sector 
Foreing ownership restrictions 
Efficiency of the tax system 
Freedom of the press 

I.3 Infrastructure 

Overall infrastructure quality 
Waiting time for telephone lines 
Telephone mainlines 
Public pay telephones 
Internet servers 

II. Readiness 

II.1 Individuals 

Public expenditure on education 
Adult literacy 
Tertiary enrollment 
Radios 
Television sets 
Households online 
Quality of math and science education 
Affordability of local fixed line calls 
Affordability of Internet telephone access 
Affordability of Internet service provider 
fees 

II.2 Business 

Ease of obtaining telephone lines 
Costs of business phone subscription 
Extent of staff training 
Quality of business schools 
Scientists and engineers in R&D 

II.3 Government 

Government prioritization of ICT 
Government procurement of ICT 
Government online presence 

III. Usage 

III.1  Individual 

Personal computers 
ISDN subscribers 
Cable television subscribers 
Internet users 

III.2  Business 

2.01 Computers installed in businesses 
2.02 Firm-level technology adoption 
2.03 Prevalence of foreing technology 
licensing 

III.3  Government 

Government success in ICT promotion 
Government online services 
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The NRI has been criticized for the quality of the soft data, coming from polling the opinions of “leading” 
business people in several countries. There are significant biases involved due to the subjectivity of such 
responses. Moreover, such biases are not consistent across countries, as cultural and other attitudes differ. On 
the other hand, the costs of conducting a scientific survey across a very large number of countries are 
prohibitive. As well, the soft GITR data are proprietary; thus, their usefulness is confined within the 
WEF studies. 

The methodology utilized by the GITR study belongs to the family where country scores do not measure 
anything in particular – in the sense that they can be consistently traced and monitored over time. Therefore, 
while changes in country  rankings from one year to the next allow the comparative performance of one 
country versus another, country scores cannot be used to ascertain the degree of progress an individual 
country made from one year to the next. 

Monitoring the Digital Divide (ORBICOM)  

This effort is specific to the measurement of the Digital Divide, both across countries and over time. The 
project is carried out by Orbicom, the UNESCO network of Chairs in Communications, and its initial 
contribution was the development of a conceptual framework on which measurements could be based 
(Orbicom 2002). Its encouraging receipt by the international community led to a fully-blown application 
across 192 countries (Orbicom 2003). In partnership with a growing number of organizations worldwide, 
which have included Canada’s International Development Research Centre (IDRC), the Canadian 
International Development Agency (CIDA), UNESCO, ITU, UNCTAD, InfoDev, APEC, La Francophonie 
and regional bodies, the project now continues for the Tunis WSIS. 

The conceptual framework: The framework introduced the notion of a country’s Infostate, as the 
aggregation of infodensity and info-use. Infodensity refers to the country’s overall ICT capital and ICT 
labour stocks, which are directly linked to the country’s productive capacity and thus offers the links 
between ICTs and growth, as well as economic development. Info-use refers to ICT consumption flows per 
period. The digital divide is then defined as the difference in infostates among countries. 

The framework offers intuitive linkages to economic theory. The productive capacity of a country is 
determined by the quantity and quality of its factors of production. At any given point in time, the productive 
capacity is fixed because the factor stocks and the technology with which they are combined in production 
are fixed, but over time they are all expandable. Factor growth, technological improvements and productivity 
gains are instrumental and ICTs affect them all. ICT and non-ICT factor inputs are combined to produce ICT 
and non-ICT goods and services, without a one-to-one correspondence. At the end of the numerous 
production processes, part of the outputs will be in the form of ICT outputs, which will be absorbed as 
consumables (final demand) or will be added back to the capital stock (gross investment – replenishing the 
used-up ICT capital and labour stocks and augmenting them). The same holds true for labour skills, 
produced and consumed. Attrition, obsolescence, training, movements in and out of the labour force, brain 
drain, all affect the skills stock. 

ICT capital comprises network infrastructure and ICT machinery and equipment. ICT labour is perceived 
not as a collection of individuals, but as the stock of the ICT skills of those in the labour force. In this 
formulation, produced output will be an increasing function of these ICT stocks, as it is for all other forms of 
capital and labour. Uptake of ICT goods is indispensable for the consumption of ICT services that would 
satisfy ultimate needs. In fact, ICT consumption involves the use of both ICT capital and skills, both of 
which are becoming increasingly complex as consumption expands to progressively more sophisticated 
technological goods and services. Thus, building ‘consumptive capacity’ is a prerequisite to generating 
consumption flows. In that vein, a distinction is made between ICT uptake and ICT intensity of use. 
(Roughly, uptake corresponds to ICT goods and intensity of use to ICT services). Again, consumption flows 
per time period are measurable. The Figure below provides a schematic of the framework. 

It is evident from the framework that domestic production of ICTs is not crucial. Capitalized and consumed 
ICT goods can come from imports. Alternatively, a developing country may manufacture ICT goods, which 
will not be seen in domestic consumption (exports). Thus, the supply-side ICT sector, although important for 
all the spillovers entailed, is not prominent. 
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As well, what really matters for development is the utilization of the productive stocks rather than their 
availability. Having underutilized roads, abandoned factories and rusted telecommunications networks does 
not increase productive capacity. The same holds true for unemployed or underutilized labour and its skills. 
The supply-side refers clearly to the productive capacity of the country, but it is differentiated from actual 
production both because of capacity underutilization and trade. 

 

 

Socio-economic, geopolitical and 
cultural environment

Economy

capital labour

ICT uptake
ICT intensity of use

Infodensity
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ICT infrastructure ICT skills

 
 

 

Considering the intuitive and inextricable link of ICTs with the overall factor stocks and the continuous 
introduction of new ICTs in consumption, ICTs are clearly not bounded upwards but instead are expandable 
over time. Even as consumables, achieving complete uptake today means nothing for tomorrow. For 
instance, if every available ICT had achieved 100% penetration and use rates prior to the arrival of the 
Internet, the ceiling would have moved upwards immediately after. The same holds true for skills, with 
obvious implications for productivity. Consequently, there is no pre-set, absolute upper limit of infostate that 
can be achieved over time. 

The unique characteristics of this international benchmarking tool enable the quantification of the digital 
divide at any given point in time, but it also allows the monitoring of evolution over time. This way, not only 
cross-country comparisons can be made, but the time paths of individual countries can also be monitored. 
Comparisons, then, are not reduced to the more usual country rankings and their changes from year to year. 
(In fact, country rankings are only an incidental by-product of this method). 

The model and its application: For measurement purposes the framework serves as a guide for an 
operational model which approximates pragmatically the purity of concepts across a very large number of 
countries. Such an exercise involves several nuances, including the constraints of existing indicators and 
their lopsided availability. The empirical application relied on the use of indicators. Practically, each 
component of the model was populated with indicators, which were then converted to indexes. Consistent 
with the need for policy relevance of the model, as opposed to its business usefulness, a relativistic approach 
was followed to quantify and express infostates. Thus, a small country like Luxembourg can have a higher 
level of infostate than a much larger one, say, India. In absolute terms something like that is unlikely to 
happen and this matters for businesses with an eye on market size. 
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Considering the relative nature of the digital divide due to the constant evolution of infostates everywhere, 
the model calls for a reference country and a reference year. The reference country facilitates comparisons 
and the reference year makes possible the monitoring of the evolution of each country’s infostate 
components over time. The choice of a reference year is subject to well-known considerations. In the case of 
the specific empirical application, 2001 was chosen due to the availability of additional indicators, which are 
expected to continue to exist. Rather than use a real country as a reference, Hypothetica was created, a 
country that represents the average values of all countries examined. As an alternative benchmark, Planetia 
was created and included in the calculations. In this case, the values are those of the planet as a whole, if 
viewed as one country and, in this setting, each country could be seen as a region of the planet. 

Aggregations were performed by choice of geometric means, which favour symmetrical rather than lopsided 
developments across infostate components. The project used 21 indicators and covered the years 1996 
to 2001. It is now being updated with 2003 data. Considering the empirical application’s reliance on public 
data, it offers comparisons between countries with high and low infstates in some detail by component and 
indicators, which are in no way affected by the exact choice of technique or method of aggregation. 
However, the level of detail is not judged sufficient for detailed comparisons among countries at the top of 
the Infostate list. 

 

 

     Infodensity Info-use
Networks Uptake

Main telephone lines per 100 Television households
Waiting lines/mainlines Residential phone lines
digital lines/mainlines PCs
Cell phones per 100 Internet users
Cable per household
Internet hosts per 1000
Secure servers/Internet hosts 
International bandwidth (per inhabitant)

Skills Intensity 
adult literacy rates Broadband users
gross enrollment ratios Outgoing telephone traffic
     primary education Incoming telephone traffic
     secondary education
     tertiary education

     INFOSTATE

 
 

 

 

The Digital Access Index (ITU) 

The ITU also produced an aggregate measure in time for the Geneva WSIS (ITU 2003). The emphasis was 
placed squarely on access to ICTs, which is argued to be the most fundamental prerequisite for an 
Information Society. 

The DAI has three main aims. One is to measure a country’s capacity to use ICTs. The second is to be 
‘digitally inclusive’ by maximizing the number of countries covered as much as possible – something that 
clearly entails obvious trade-offs with variables used. The third is to make the index as transparent as 
possible. 
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The DAI is built around four fundamental factors that impact a country’s ability to access ICTs: 
infrastructure, affordability, knowledge and quality. “If the infrastructure is not available, there can be 
no access. If the population cannot afford to pay for ICT products and services, there can be no access. If 
citizens do not have a certain level of education, they will not be able to use newer ICTs such as computers 
and the Internet. If the ICT experience is poor, people will either cease using them or be incapable of using 
them effectively or creatively” (p. 103). 

In addition to the above, a fifth factor is important for matching the theory of the index with the reality of a 
country; this is the actual usage of ICTs, which is intended to capture other aspects, not explicitly accounted 
for by the previous four. 

Acknowledging that an ‘ideal’ index would require data at a much more detailed level, well beyond of what 
is currently available, the ITU makes the case of ‘quality versus quantity’. Eight indicators are used to 
represent these five factors. Infrastructure contains variables that proxy overall network development. The 
educational attainment of the adult population and the number of students proxy the capacity to use new 
ICTs. Affordability is approximated by the price of Internet access. Quality deals with the impact of the 
experience in using ICTs and allows for greater differentiation among countries. Finally, the usage category 
gauges the extent of ICT utilization. 

The following indicators, goalposts and weights were used: 

 
 

 
 

DAI 

Category Indicator Goalpost Note
Infrastructure Fixed telephone subscribers per 100 inhabitants 60

Mobile subscribers per 100 inhabitants 100
Knowledge Adult literacy 100

Overall school enrolment (primary, secondary and tertiary) 100
Affordability Internet access price 100 Based on 20 hrs per month 
Quality Broadband subscribers per 100 inhabitants 30

International Internet bandwidth per capita 10'000
Usage Internet users per 100 inhabitants 85

Each is assigned 1/2 weight in infrastructure

Literacy is assigned a weight of 2/3 and enrolment of 
1/3 in knowledge

Each was assigned a weight of 1/2 for quality

 
 
 

 
 

 

Variables were converted to indicators and were then normalized so that they can be added or averaged. 
They were transformed into values between 0 and 1 through the use of “goalposts” – the maximum values 
permissible for each indicator. This requires care, as developments in ICTs are fast and goalpost can get 
outdated. If the goalpost is surpassed, the index must either assign a value of 1 to the variables or the 
goalpost must be increased – something that would require recalculation of all previous years. 

A single index was computed for each of the five categories, and weights had to be assigned to each 
indicator in categories with multiple indicators. For instance, in infrastructure, fixed telephone and mobile 
subscribers got 1/2 each, while in knowledge, adult literacy got a 2/3 weight and enrolment 1/3. Then, scores 
were summed over all categories to obtain an overall index score. Sensitivity analysis revealed that this is a 
good and transparent way compared to more complicated weighting schemes. 

The DAI was calculated for 178 countries, which were subsequently classified as high (25 economies), upper 
(40), medium (58) and low (55) ICT access. 
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McConnell International 

McConnell International, in collaboration with WITSA, offered an assessment of e-readiness across 
42 countries in 2000, which was expanded to 53 in 2001. This work was largely on qualitative indicators, 
assessing e-readiness or capacity to participate in the global digital economy in five interrelated attributes: 

• Connectivity, which considers the availability of infrastructure, such as wireline and wireless 
communications, community access centres (paid and free), networked computers in business and 
homes, affordability and reliability of network access, including the cost of service, downtime and 
the prevalence of sharing among individuals. 

• e-leadership, which looks at the priority given by government policies and regulations to the 
promotion of an e-society, the extent of demonstrated progress on e-government, including the 
offering of services electronically and the creation of national portals, the quality of partnerships 
with businesses and overall efforts to promote access for all citizens. 

• information security, which refers to the strength of legal protections and progress in protecting 
intellectual property rights (especially for software), electronic privacy, and the strength and 
effectiveness of the legal frameworks to address and prosecute computer crimes, authorize digital 
signatures and enable public key infrastructures.  

• human capital, referring to the education necessary for a skilled workforce, the penetration of ICTs 
in schools and the ability of educators to use them, as well as the culture of local creativity. 

• e-business climate, taking into account the existence of effective competition among ICT services 
providers, political and financial stability, foreign investment, ability of the financial infrastructure to 
support e-transactions, sponsorship of science and technology parks as innovation hubs, etc. 

The reports contain analyses of each attribute, pay attention to public-private partnerships and offer 
e-readiness ratings. An ‘e-ready’ country has extensive usage of computers in schools, businesses, 
government, and homes; affordable reliable access in a competitive market; free trade; skilled workforces 
and training in schools; a culture of creativity; government-business partnerships; transparency and stability 
in government and an evenly enforced legal system; secure networks and personal privacy; and regulations 
allowing digital signatures and encryption. 

For each country and each category, the report performs a "dynamic evaluation of the relevance and 
accuracy of available quantitative data with an understanding of myriad cultural, institutional, and 
historical factors."  These general ratings and their narratives can then be used as a starting point for further 
planning. Countries are rated in the five categories listed above on a scale of one to three (blue, amber, red), 
and extensive recommendations are provided. 

Mosaic 

Mosaic developed a framework intended to capture the state of Internet development within a country at a 
particular point in time. It is based on six dimensions: 

• pervasiveness (per capita usage), 

• geographic dispersion, 

• sectoral absorption (usage within major sectors of the economy), 

• connectivity infrastructure, 

• organizational infrastructure (the state of the Internet service market), and 

• sophistication of use. 

Each factor is ranked on a scale of zero (non-existent) to four (highly developed). A country’s movement 
along these dimensions is shaped by a set of determining factors that includes such metrics as teledensity, PC 
density, per capita GDP, foreign and domestic investment, geography, educational system, and government 
policy. The analyses focus on major social, economic, and political events, and the legal and regulatory 
environments as they affect the countries’ Internet. 
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The report uses a combination of statistics, narrative description and comparison to explain the growth of the 
countries’ Internet, focusing on the six Internet statistics described above. It can contain detailed descriptions 
of the political and economic factors that have affected Internet growth and usage, and forecasts future 
Internet developments. The framework does not describe an ‘e-ready’ society per se, but the reasons behind 
and readiness for growth of Internet infrastructure and usage (which are, by most accounts, requirements of 
an e-ready society). Unique interactions among the government and businesses, aided by market 
competition, help cause the growth and distribution of the Internet.  

Mosaic can come in several variants and does not combine the six factors to produce an overall index score. 
The mix of quantitative and qualitative data means that scores are more vulnerable to subjective 
interpretation. 

The Economist Index 

The Economist Intelligent Unit produces an annual index with e-readiness rankings. Covering the 60 largest 
economies, it allows “countries to compare an assess their e-business environments” and determines “the 
extent to which a market is conducive to Internet-based opportunities”. It utilizes around 100 variables 
organized in six groups: connectivity and technology infrastructure, business environment, consumer and 
business adoption, social and cultural environment, legal and policy environment and supporting e-services. 
It also includes a large number of variables considered qualitative. 

Statistical Indicators Benchmarking the Information Society (SIBIS)  
This project, undertaken under the EU’s IST Programme, uses a mixture of survey and other data to examine 
in detail the situation in EU, EU accession (at the time) countries, Switzerland and the US. It contains 
detailed analyses by country and theme. It focuses on ICT access and usage elements, such as Internet 
readiness, the digital divide and information security. It also includes measurements and analysis on factors 
determining access to and use of ICTs, such as perceptions of barriers, digital literacy, learning and training, 
and benchmarks applications like e-commerce, e-work, e-science, e-government and e-health (SIBIS 2003). 

Connectedness Index (Conference Board of Canada) 

This specialized work produced several reports quantifying Canada’s progress in connectedness compared to 
nine other OECD economies: US, Sweden, Finland, UK, Australia, Germany, Japan, France, Italy. It is 
indicative of efforts to compare among highly connected countries. Connectedness was defined as “The 
availability and use of ICTs to facilitate communications, interactions and transactions whenever and 
wherever”. The following framework is used as a way to group and link indicators: 
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While it is explicitly recognized that the socio-economic environment may enable or hinder a country’s 
connectedness and thus influences the index, the latter is based on: 

Availability, which refers to the potential to be connected and includes supply-side, market-ready 
infrastructure, networks and systems; Reach, which is a measure of demand and reflects those who actually 
subscribe to the network; Use, which measures mostly intensity, such as actual hours online, number of 
transactions and revenues generated through the Internet, and; Price, reflecting both supply and demand and 
relates to individuals’ potential to be connected. 

Numerous indicators were used, attesting to the trade-off between quantity of data and the more narrow 
scope of the investigation, as well as to the level of detail required to compare among very connected 
countries. Even under these circumstances, many additional variables were available for use only in bilateral 
comparisons between Canada and the US. 

 

Connectedness Index 

 
Availability 

Telecommunication channels (per 100 inhabitants) Internet/ Web sites (per 1000 inhabitants) 
PCs (per 100 inhabitants) Secure Web servers (per 1 million inhabitants) 
Percentage of PCs networked Government online services 
Percentage of households with access to a home computer Businesses that provide information on goods and services 
Student to computer ratio Businesses that allow customers to order goods and services 
Internet hosts (per 1000 inhabitants) Businesses that allow customers to make payments online 

Reach 

Telephones (per cent of households) Internet users (per 10000 inhabitants) 
Percentage of households connected to cable Internet subscribers (per 100 inhabitants) 
Percentage of direct broadcast satellite (DBS) subscribers 
Per cent of TV households receiving digital TV (DTV) 

Percentage of students who had access to the Internet  
 for instructional purposes 

Cellular subscribers (per 100 inhabitants) Percentage of people with internet access from home 
Percentage of the population that have accessed the Percentage of businesses online 
 Internet via a mobile device Broadband penetration (subscribers per 100 inhabitants) 

Use 

International telecommunications traffic (outgoing 
 minutes of international telecommunications traffic  
 per capita) 

Information gathering about products and services on the 
 Internet (as a percentage of the population) 

E-commerce revenue (as a percentage of GDP) Music (or MP3) downloads (as a percentage of the 
 population) 

Internet use (percentage of the population who have 
 used at least once in the three months prior to being 
 surveyed) 

Online banking with a financial institution (percentage 
 of the population) 

Average time spent per month on  the Internet (hours) Percentage of employees using the Internet at least once 
 a month 

Purchases of products or services directly online 
 (percentage of the population) 

Businesses that use online banking or investment services 
 (per cent) 

Price 

Residential phone connection charge (USD) Internet access price basket  
Business phone connection charge (USD)  (total cost of 40 hours at peak time in USD at PPP) 
Basket of consumer mobile telephone charges 
 (USD at PPP) 

Composite basket of business telephone charges 
 (USD at PPP) 

Basket of business mobile telephone charges 
 (USD at PPP) 

Composite basket of residential telephone charges 
 (USD at PPP) 

 Basket of national leased line charges (USD at PPP)  
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Standardized scores were arrived at by subtracting a country’s raw variable values from the mean of all ten 
countries and then dividing by the standard deviation. This gives a measure of the relative gap of an 
individual country’s score to the mean compared to the standard gap. Data were further transformed by 
multiplying by 10 and adding 100 so that each variable has an expected value of 100. (The inverse was taken 
for price data). Overall average and weighted scores were calculated for each of the four categories. The 
overall index was a weighted average, the weights being: availability 20%, reach 25%, use 50% and price 
5%. Despite the low weight, like the DAI, it endogeneizes prices, which are one of the predominant 
explanatory variables. 

Technology Achievement Index (UNDP) 

The 2001 Human Development Report included a Technology Achievement Index (TAI), which relied on 
eight variables spread over four categories. The first category looked at the creation of technology, the 
second and third at diffusion and the fourth on how prepared users were for new technologies. It compiled 
scores for 72 countries, which were subject to missing data. Many of the variables were ICT-related, 
although the scope of the approach was broader than ICTs. 

ICT and Human Development: Towards Building a Composite Index for Asia 

In another study the UNDP (2003) attempted to explore linkages between ICTs and MDGs in nine Asian 
countries, by examining the interdependency between ICTs and human development and identifying relevant 
ICT indicators. It also explored methodologies for the construction of composite indices to capture 
ICT-related progress in the context of attaining the MDGs. 

 
 

UNDP Composite Index
Availability or supply-linked - skill independent
     Telephone mainlines per 1,000
     Cellular subscribers per 1,000
     Television sets per 1,000
     Radios per 1,000
Availability or supply-linked - skill dependent
     Internet users per 100
     PCs in use per 100
     ICT expenditure per capita ($US)
Efficiency and speed
     Internet service provider charges ($US)
     Telephone usage charge for Internet service ($US)
     Cost of local call per 3 min ($US)
     Cost of call to US per 3 min ($US)
     Internet speed and access
     Training and education in IT
Targeting social sectors
     Internet access in schools
     Computers installed in education
     Government prioritization in IT
     Government online service availability
Targeting vulnerable groups
     Female professional and technical workers (% of total female)
     Public access to Internet
     Government's success in IT promotion
     Competition among ISPs
     Laws related to ICT use  
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Following the UNDP’s HDI, “the methodology attempts aggregation of the indicators at several stages” 
(p. 13). All indicators were made ‘unidirectional’ within each category. The component index per category 
was obtained by first making each indicator scale-free. After subtracting the minimum value from each 
observation, two variants were explored: one adopts division by the range (range equalization method), while 
in the other indicators are divided by their own mean. Then, the average of these values across indicators 
within each category becomes the value of the component index for each country. Equal weights were 
assigned to all indices. (A country with all values equal to the maximum will score 1 and one with all values 
equal to minimum 0). “The larger the value of the aggregate index, the higher the role played by ICTs 
towards the attainment of MDGs”. 

The report included critically contrasted the results of the two indexing variants which, although roughly 
comparable, do produce discrepancies in country rankings. 

Information and Communication Technology Development Indices (UNCTAD) 

This represents an additional one-time effort to evaluate ICT development across a large number of countries 
with emphasis on “pervasive technologies of global impact, wide application and growing potential” 
(p. vii). The expectation was that such a measure would provide useful benchmarking of existing ICT 
infrastructure, and measures of future potential of countries to absorb, adopt and make use of rapidly 
evolving technologies. 

The basic framework was based on three components: Connectivity, defined as “the minimum set of 
measures necessary for ICT access” and referring to physical infrastructure available in a country as distinct 
from broader factors determining access (i.e. literacy, costs); Access, used in a broader context than the more 
narrowly-defined connectivity and referring to much more than hardware, and; Policy, referring to the 
overall environment of a country. (Usage was also used but omitted from the Index of ICT Diffusion and 
subsequent analysis). The ICT Diffusion index was calculated for 1999, 2000 and 2001 across 166-
200 countries. 

The methodology employed used an aggregated index approach, similar to UNDP’s HDI. Countries’ overall 
scores could be disaggregated into component indices of interest, permitting “a finer discernment of profiles 
across ICTs”. Scores were arrived at as indexes relative to the maximum and minimum achieved by 
countries in the group in any indicator. Since the minimum was mostly zero: Index score = value/maximum 
(the exception to this were telephone mainlines and telecoms traffic). Simple unweighted averaging of 
indicators was then performed. 

Based on the results, countries were classified as falling behind, keeping up or getting ahead. Then 
categorical analysis was performed by income, region or culture. The indices revealed that country rankings 
are relative stable and consistent over time. 

In addition, the study included selective literature review on digital divide work, and measured the unequal 
distribution of hardware equipment and Internet users across countries using Gini coefficients. Despite stable 
country rankings, trends in connectivity over time suggested some small reductions in the inequality of 
distributions across country, supporting a closing divide – starting from very unequal levels, though. Gini 
coefficients, though, are relative measures across the whole distribution and they do not identify the origins 
of decreasing inequality. 

A review of various measurement approaches was also provided by Bridges (2001). Reports sited include: 
The Readiness Guide for Living in the Networked World by the Computer Systems Policy project (CSPP), 
which contains a series of 23 questions that can be used to rate communities based on: infrastructure, access, 
applications and services, the economy, and enablers (policy, privacy, security, ubiquity). 

The guide for developing countries by the Center for International Development at Harvard University, 
which proposed 19 different categories to measure the availability, speed and quality of network access, use 
of ICTs in schools, workplace, economy, government and everyday life, ICT policy, training programs, 
diversity of organizations, and content online. It provides a grid with descriptions of four stages of 
advancement in each category. 
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It categorizes the tools as:  descriptive, which explain or describe what happened; diagnostic, which identify 
problem areas, but do not indicate how to address the problems, and proscriptive, which urge action along a 
clearly defined path. Bridges stresses that each tool should have a specific use and also states that a new 
instrument is needed. It analyzes the main methods used for e-readiness assessment by looking at: 

• Questionnaires that ask a set of direct questions about information technology and policy in a 
country, and the same set of questions is asked for any given country; 

• Statistical methods which mathematically analyze prior data on the country to test for relationships 
between the individual factors; 

• Best practices that use experience learned in other countries or direct comparisons with other similar 
countries, and; 

• Historical analyses of the unique political, economic and social events in the country. 
The above approaches are shown in the following summary table: 
 
 

 
 

 Countries Indicators Years 

WEF-INSEAD – Global Information Technology Report 102 48 2002-3 

ORBICOM – Monitoring the Digital Divide 139-192 21 1996-2001 

ITU – Digital Access Index 178 8 2002 

UNCTAD – ICT Development Indices 166-200 12 1999-2001 

McConnell International 53 several 2001 

UNDP – ICT and Human Development 22 9 2001 

Conference Board of Canada – Connectedness Index 10 42 2002 

Economist Index 60 many 2001 

 
 

 
 

7 SYNOPTIC  FINDINGS 

In early studies of internal digital divides, sizeable gaps between population sub-groups were identified. 
Clearly, income had quite an effect on the penetration of new ICTs. There have always been people, though, 
at high income levels without access – certainly at home. Education was also found to exert a significant 
influence, independent of income. Even in developed countries, there were also discrepancies by age, gender, 
and connectivity has been higher in urban centers. However, although such discrepancies remain to varying 
degrees, users are no longer the stereotypical “affluent, well-educated, younger males”. As ICT penetration 
continues to rise, for instance, the profile of Internet users starts to resemble that of the population at large. 

Findings from the international studies have been generally consistent. Huge gaps exist between developed 
and developing countries. Some of these relate to older technologies, such as wireline telephony and 
televisions, and are accentuated by the newer ICTs, notably the Internet and cell phones. Interesting 
leapfrogging in wireless networks is observed. Obviously, the detailed findings differ depending on the 
scope and methods of the study, as well as the countries examined. Together with different methodologies, 
they affect country rankings. For the most part, however, the results are consistent – especially to the extent 
that they stem from the use of the same limited hard data in existence. (Detailed findings from the Global 
Information Technology Report, Monitoring the Digital Divide and the Digital Access Index are contained in 
the Annex). 

Numerous other issues exist relating to technological, policy and resource issues. For instance, the situation 
of bandwidth and its international allocation and pricing are not satisfactory; hopes are increasingly vested in 
open source software, but complexities of all sorts remain; the issue of Internet governance remains open etc. 
Awareness among policymakers is still an issue, although it should be much improved especially around the 
two World Summits. Mainstreaming ICTs in development efforts is gaining momentum. 
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With regards to the digital divide, specifically, findings unveiled tremendous and systematic gaps. Not only 
the divide is very wide, but its evolution is far from satisfactory. Results-based comments to the effect that 
the divide is closing somewhat may be true, but they hold only in an overall, aggregate sense. Several 
middle-level countries are closing the gap vis-à-vis the top countries, but the bottom ones do not. That list 
includes many African countries, in particular. 

As was explained earlier, the fact that measured rates of ICT growth are higher in have-not countries is 
explained by the very low starting point and the huge differences in levels with top countries. They are not a 
measure of a closing digital divide. Furthermore, the speed of developments is slow. It has been shown that 
specific comparisons are needed, on a country-by-country basis, as well as components or individual techno-
logies of interest. The bottom line is that considering the magnitude of the tasks involved in even attempting 
to bridge such divides, prioritization must take place. In that context, measurements are extremely valuable 
as they can seriously assist in the allocation of scarce resources, in conjunction with context-specific 
objectives. 
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PART  III  –  CRITICALLY  PLOTTING  A  COURSE 

8 DATA  REQUIREMENTS 
A consistent by-product of most studies has been the finding that there is a dearth of adequate and reliable 
statistical information that can be used in international comparisons. It may come across as an oxymoron in 
the context of Information Society work, but not to the practitioners. 

No such work can be carried out without raw data. Currently, there are attempts underway to rectify the 
situation, which must be supported. At the same time, appropriate frameworks are also needed that can 
integrate the data in a way that would maximize our understanding. Frameworks also help identify data gaps, 
as this area too involved trade-offs between the quantity of measurements and their costs. 

The data requirements for internal country and cross-country divides are quite different. For international 
comparisons, typically indicators at the national level suffice – provided that they are available and 
sufficiently comparable across a very large number of countries. Like all other exercises in international 
benchmarking and comparisons, this requires aggregation across constituent components. Invariably, the 
quality of the output measures will depend on the quality of the input data. 

The study of internal country divides requires very detailed data in order to adequately examine the key 
aspects that policymakers and other users are interested in. These include data on ICT penetration rates by 
detailed level of income, disaggregated by age, gender, geographical location for regional and urban-rural 
comparisons, education and other characteristics of interest. Moreover, consistent time-series data are needed 
if evolution is to be understood and monitored. Studies based on such detailed information can complement 
very well international benchmarking. 

For the most part, Information Society data cannot be obtained from administrative sources, but they involve 
survey-taking. This is both resource- and time-consuming, as well as is dependant on the overall statistical 
capacity of a country. Throughout, the issue of using harmonized concepts, definitions and standards adds 
additional complications. (The forthcoming Guide to Information Society Measurements by the OECD 
(2005) should help in that respect, as it will make available the collective wisdom of many early 
practitioners. For parallels in the areas of S&T and innovation see Gault (2003)). 

Moreover, different focus will inevitably be needed depending on a country’s stage of ICT development. 
Practically, when the policy focus is on access to ICTs, the associated analysis can be well supported by data 
from household surveys, whereas when use of ICTs is concerned, surveys of individuals are definitely the 
vehicle of choice. The implications for surveys are that size and stratification of samples matter if quality 
detailed estimates that would support analyses of this type are to be produced. Otherwise, as analysis moves 
on to define more specific groups of people, survey observations will be thin and cells may be even empty. 

9 CRITIQUE  AND  METHODS 
Research in the Information Society area is still at an early stage. Inevitably, our understanding will develop 
incrementally, as data, theories and other needed pieces fall into place. In the process, however, we have to 
make do with interim steps. 

The lack of ‘perfection’ has not been an impediment in well-established research areas. I do not see why it 
should be allowed to lead to inactivity and paralysis in the Information Society. Surely, there are data gaps, 
not universally-accepted frameworks and other hurdles, but it is incumbent on the research community to try 
and do the best we can with what we got at any given point in time. In the process, we pave the way to 
improve in the future; this is how progress is made. 

Benchmarking exercises, particularly aggregates that produce country rankings have long been subject to 
criticism. However, they continue to proliferate in all arenas, something indicative of their value as tools that 
help manage complexity. Whether the GDP, the CPI or the Dow Jones, aggregates and indexes are used to 
detect direction and movement. They provide important early signals and greatly assist the efficiency of 
basic communication. They are not substitutes for detailed investigations, but they help identify where these 
should take place. 
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ICTs constitute a very representative area for this. There are many networks, both wireline and wireless, 
computers, the Internet, applications, the issues of access and usage, including intensity, intelligence, skills 
and the like. Getting lost in the maze is an option not conducive to international comparisons, and aggregate 
measures definitely help. The ITU states that in recent years “virtually every country has succeeded in 
improving its telecommunications sector. Thus, every country can show that its particular blend of policies 
has been successful” (ITU 2002, World telecommunications Development Report). This would lose the 
importance of better practice and learning from relatively more successful policies. It proceeds to state that 
an index number may be more robust than a single indicator for some purposes and that “An approach based 
on comparative rankings may be more meaningful than one that uses absolute growth rates”. This is 
particularly so when a cluster of technologies can be identified, some of which may be close substitutes – 
a view is consistent with the idea of technology neutrality in research, i.e. not picking winners.  

No one has ever argued that a single aggregate can capture the dynamism inherent in profound 
transformations. Managing complexity to improve our understanding is not the same as reducing complexity 
to triviality. Aggregates help considerably to reduce the noise of details, which can be examined 
subsequently once an overall understanding of relative strengths and weaknesses has been achieved. It has 
already been argued that in the case of the digital divide international comparisons would be well 
complemented by detailed county studies.  In that sense, it becomes more a matter of educating the users 
than any inherent advantage or drawback of any index or other aggregate measure. Numeracy is always an 
asset in such cases. 

Challenges in benchmarking exercises are many. They include: the framework of integration of the results; 
the depth vs. breadth trade-offs in country coverage; the selection, nature, number and clustering of 
indicators and; numerous methodological details related to statistical theory and practice.  

The phrase “Give me a theory and I can measure everything” is applicable in this context. Establishing a 
logic, complete with clear concepts and definitions, for what is measured is paramount. It provides a 
foundation for subsequent clustering of indicators, as well as linkages to the context that matters for 
interpretation of the findings. Often times, groupings of interesting yet disparate subjects are passed on as 
“frameworks”. However, like in other aspects of life, ‘competition in approaches’ can be healthy and 
informed users can critically decide. 

In Information Society and digital divide benchmarking, country coverage should be the maximum possible. 
Practically, there a trade-off is involved between such coverage and the availability of data. While admissible 
imputation techniques can be used in cases of missing observations, the issue of ‘the lowest common 
denominator’ results in country exclusions is very difficult to escape – with the existing know-how. 
Alternative approaches have been tried, but they are not advisable as the results are subject to biases that are 
statistically non-defendable. 

A key issue is that of indicators, the selection of which is more of an art than science. Apart from 
availability, not only substantial statistical and subject-matter experience is needed but also the researcher’s 
judgment. In principle, whether indicators are simple or composite, it is their suitability that matters and not 
their quantity. Plenty of evidence exists that, following an initial appreciation based on key indicators, the 
gains from adding more detailed ones become marginal. 

A related issues concerns the appropriateness or not of weighting schemes. In general, weights are used 
extensively in index measures, but they are chiefly based on objective data sets from external sources. In 
Information Society, no such outside intelligence exists. Therefore, any use of weights will be inevitably 
subjective. On the other hand, the absence of any weights implicitly assumes that all indicators or their 
groupings are equally important, and there are certainly occasions where a good case for weights can be 
made. Such issues will have to be judged within the context of individual studies and preferably be 
accompanied by sensitivity analysis. 

Issues such as enablers relate more to the notion of a framework rather than the indicators. Considering the 
research thresholds set over a very long time by statistical and economic theories, generally they cannot be 
endogeneized but serve as prime explanatory variables. As for causation, indexes do not imply it – unless 
embodied in the framework. They can be used, though, together with other variables in standard techniques 
that aim at unveiling cause and effect. 



 76   Chapter 3 – Measuring the digital divide 
 

All in all, good research must define and communicate clearly what is being measured. The Information 
Society is an area of such dynamism where intertemporal evolution must be captured. For this, reference 
points in benchmarking are preferable. This will also eliminate much of the criticism stemming from 
changing country rankings between periods with little or no real explanation. Such approaches need a solid 
theoretical foundation, but they raise the bar in such work. 

10 THE  WAY  FORWARD 

The enormous interest in the quantification of the Information Society offers encouragement in trying to 
meet the challenge. The WSIS Plan of Action makes reference to the need for the development of statistical 
indicators for benchmarking and performance evaluation, and links such efforts to the implementation of the 
Plan of Action to track global progress. It calls upon all countries and regions to develop coherent and 
internationally comparable statistical information and outlines a series of indicative targets to be achieved 
by 2015. 

In addition to raw statistical data, the international community needs the systematic monitoring of evolution 
through cohesive instruments applicable across a great number of countries, with emphasis on developing 
ones. This would then make possible policy analyses of countries’ relative strengths and weaknesses, and 
assist in the allocation of investments, as well as serve as a performance assessment tool. 

The short term 

Realistically, there will be no new data of the type needed for global comparisons in the immediate future. 
Therefore, the approach followed to date, to make the most out of what we got, must continue. Indeed, many 
organizations are joining forces and collaborate in such efforts. Frameworks and models that can compare 
not only across countries but over time offer distinct advantages as instruments for the integration of data. 
The ITU is currently exploring the possibility of joining the consortium of organizations involved in the 
Monitoring the Digital Divide project and contribute to the  update of the empirical application, as well the 
in-depth analytical work undertaken for the Tunis WSIS – with a view to potentially lead the project on 
behalf of the international community afterwards. This bodes well with the fact that the ITU maintains the 
major source of internationally comparable data on ICTs, particularly for the developing world, and 
exemplifies the collaborative spirit needed today. 

Several other efforts are paving the way for the long term and are expected to come to fruition in the near 
future. One concerns the pioneering work on definitions, methods and model surveys related to measuring 
ICTs at the household and enterprise levels that has been developed by the OECD’s Working Party on 
Indicators for the Information Society (WPIIS). This is currently being documented and will be released as a 
Guide to Information Society Measurements next year. It is expected that it will add to the arsenal of 
resources needed for harmonization of ICT data, as well as capacity building. 

The UN ICT Task Force has formed a Working Party on “ICT indicators and MDG Mapping”. The group’s 
work focuses on two main tracks: (i) ICT indicators development and adoption, and (ii) impact measurement 
and monitoring. This effort is expected to make clear the significance of ICTs in achieving the MDGs, and as 
such it will provide additional political profile to measurement efforts. 

At the regional level, several initiatives are underway aiming to advance the measurement of ICTs: in Africa 
the UNECA Scan-ICT initiative, in Asia the ASEAN e-measurement group, in Latin America UNECLAC, 
OSILAC and RICYT are active. A global stocktaking exercise on ICT statistics has been initiated by 
UNECLAC. At present, it involves a metadata questionnaire on ICT statistics, prepared, in cooperation with 
other UN Regional Commissions (ECA, ESCAP and ESCWA), ITU, OECD, UNCTAD, and the UIS. The 
questionnaire has been sent to offices having responsibility for official statistical data collection in all 
developing countries. The stock-taking exercise is expected to lead to statistical collection in the future. 
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The longer term – towards an international partnership 

The only progress acceptable for the long run is the production of new data in countries where currently little 
exists. This poses a formidable challenge, but the bar cannot be set any lower. 

Worthy attempts started recently by the ITU, UNCTAD and other organizations to bring these issues to the 
fore of the international agenda. Following initial meetings hosted by these organizations, the international 
statistically-minded community came together during the Geneva WSIS under an event titled “Monitoring 
the Information Society” organized jointly by UNECE, UNCTAD, ITU, OECD, UIS and Eurostat. An 
important objective of the meeting was to bring ICT data and indicators into the realm of official statistics, so 
that current global data gaps can be identified and closed. The role of ICTs in economic and societal 
transformations, business usage of ICTs, individual and household use of ICTs, and measuring social 
implications of ICTs were discussed. The meeting concluded with an action plan, calling upon the UN 
Regional Commissions to cooperate with competent regional bodies and organize ICT-related meeting on the 
monitoring of Information Society issues with the participation of both users and producers of official 
statistics.  These would be followed by a global meeting in 2005 that would prepare an action plan for the 
Tunis WSIS. UNCTAD would take the lead in coordinating the overall effort. 

That meeting provided the impetus for a more ambitious – and unprecedented – effort by international orga-
nizations. Recognizing the need and seizing the moment, a major global initiative is under way bringing to-
gether key stakeholders involved in the statistical measurement of ICTs to create a partnership that will 
contribute to closing the data gap at the international level, and in particular in developing countries. Based 
on the commitments of the partners, which include the ITU, OECD, UNCTAD, UNESCO Institute for 
Statistics, UNECA, UNECLAC, UNESCAP, UNESCWA, the UN ICT Task Force, the World Bank and 
national statistical offices, the partnership will work towards defining and collecting a set of common 
ICT indicators and assisting developing countries in their efforts to produce information society statistics. 

“This partnership provides an open framework for coordinating ongoing and future activities, and for 
developing a coherent and structured approach to advancing the development of ICT indicators globally, 
and in particular in the developing countries. It particularly aims at assisting developing countries in their 
efforts to produce information society statistics by mobilizing the resources necessary to build local 
capacities. This will result in an expansion of ICT statistics harmonized internationally, providing a key 
input to future policy and analytical work on the information society, including the digital divide” 
(UNCTAD 2004). 

The partnership’s objectives are: 

• to achieve a common set of core ICT indicators, which will be harmonized and agreed upon 
internationally and will constitute the basis for a database on ICT statistics 

• to enhance the capacities of national statistical offices in developing countries and build competence 
to develop statistical compilation programs on the information society, based on internationally 
agreed upon indicators 

• to develop a global database on ICT indicators and make it available on the Internet. 

To the extent that this initiative is supported in the near future, it will provide a fighting chance in meeting 
the challenge of Information Society measurements. 
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The Networked Readiness Index, 2002-3 (WEF-INSEAD) 
 

country score NRI rank country score NRI rank 

United States 5.50 1 Lithuania 3.63 42 

Singapore 5.40 2 Mauritius 3.62 43 

Finland 5.23 3 Mexico 3.57 44 

Sweden 5.20 4 India 3.54 45 

Denmark 5.19 5 Jordan 3.53 46 

Canada 5.07 6 Poland 3.51 47 

Switzerland 5.06 7 Croatia 3.48 48 

Norway 5.03 8 Costa Rica 3.46 49 

Australia 4.88 9 Argentina 3.45 50 

Iceland 4.88 10 China 3.38 51 

Germany 4.85 11 Trinidad and Tobago 3.37 52 

Japan 4.80 12 Jamaica 3.36 53 

Netherlands 4.79 13 Uruguay 3.35 54 

Luxembourg 4.76 14 Botswana 3.34 55 

United Kingdom 4.68 15 Turkey 3.32 56 

Israel 4.64 16 Dominican Republic 3.32 57 

Taiwan 4.62 17 Panama 3.31 58 

Hong Kong SAR 4.61 18 Namibia 3.28 59 

France 4.60 19 Colombia 3.28 60 

Korea 4.60 20 Romania 3.26 61 

Austria 4.56 21 El Salvador 3.22 62 

Ireland 4.55 22 Russian Federation 3.19 63 

New Zealand 4.48 23 Morocco 3.19 64 

Belgium 4.43 24 Egypt 3.19 65 

Estonia 4.25 25 Sri Lanka 3.15 66 

Malaysia 4.19 26 Bulgaria 3.15 67 

Malta 4.15 27 Vietnam 3.13 68 

Italy 4.07 28 Philippines 3.10 69 

Spain 4.01 29 Peru 3.09 70 

Slovenia 3.99 30 Tanzania 3.09 71 

Portugal 3.94 31 Venezuela 3.09 72 

Chile 3.94 32 Indonesia 3.06 73 

Czech Republic 3.80 33 Ghana 3.06 74 

Greece 3.76 34 Macedonia, FYR 3.05 75 

Latvia 3.74 35 Pakistan 3.03 76 

Hungary 3.74 36 Serbia 2.98 77 

South Africa 3.72 37 Ukraine 2.96 78 

Thailand 3.72 38 Nigeria 2.92 79 

Brazil 3.67 39 Uganda 2.90 80 

Tunisia 3.67 40 Senegal 2.90 81 

Slovak Republic 3.66 41 Gambia 2.85 82 
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The Networked Readiness Index, 2002-3 (WEF-INSEAD) (end ) 
 

country score NRI rank country score NRI rank 

Cameroon 2.82 83 Bangladesh 2.57 93 

Kenya 2.81 84 Nicaragua 2.56 94 

Zambia 2.80 85 Zimbabwe 2.53 95 

Guatemala 2.76 86 Mali 2.52 96 

Algeria 2.75 87 Mozambique 2.51 97 

Malawi 2.71 88 Honduras 2.41 98 

Ecuador 2.68 89 Angola 2.32 99 

Bolivia 2.66 90 Haiti 2.27 100 

Paraguay 2.62 91 Ethiopia 2.13 101 

Madagascar 2.60 92 Chad 2.09 102 
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Evolution of Infostates (ORBICOM) 
 

 1996 1997 1998 1999 2000 2001 

Sweden 150.3 174.3 192.8 212.7 222.7 230.5 
Denmark 140.7 162.5 187.0 204.0 216.0 230.0 
Canada 146.5 166.7 185.3 199.4 215.4 224.8 
Netherlands 129.2 144.6 167.4 194.9 213.4 224.2 
United States 148.2 165.8 179.7 194.1 206.7 217.9 
Switzerland 131.1 148.8 167.0 188.3 203.5 216.8 
Norway 145.2 166.0 179.8 200.4 210.8 214.4 
Belgium 114.9 132.9 152.6 174.8 196.1 202.6 
Hongkong 118.1 137.2 148.3 167.0 186.5 202.6 
Finland 138.0 156.4 168.7 180.4 189.7 199.5 
Luxembourg 117.8 127.8 148.3 164.0 180.2 197.1 
Iceland 124.3 141.3 155.8 173.4 188.7 195.6 
Singapore 115.0 135.1 148.5 166.9 184.4 194.3 
Germany 107.0 126.2 141.0 160.6 182.0 191.8 
United Kingdom 115.0 129.0 148.0 168.3 180.0 190.2 
Australia 112.9 132.3 152.0 164.0 179.5 189.5 
New Zealand 116.2 132.1 140.8 161.3 172.5 185.2 
Austria 111.3 126.5 144.8 163.5 183.3 184.7 
Korea (Rep. of) 83.7 100.6 117.2 150.1 172.0 183.8 
Japan 103.0 120.4 135.3 150.9 166.3 178.7 
Ireland 93.6 111.5 131.0 145.2 166.0 175.6 
France 96.3 112.1 127.5 147.6 159.2 168.9 
Israel 96.4 113.0 129.7 140.9 150.2 159.0 
Portugal 78.8 93.5 109.9 121.6 134.1 151.7 
Slovenia 80.7 95.8 107.1 123.6 132.8 149.1 
Italy 73.4 88.4 103.0 121.7 143.6 148.5 
Spain 77.0 90.4 102.0 116.3 132.9 144.3 
Malta 64.4 80.1 93.3 107.0 124.2 143.4 
Estonia 70.2 85.7 102.6 115.7 134.2 140.5 
Czech Republic 63.0 76.3 87.5 101.0 114.7 129.0 
Cyprus 68.9 93.1 109.0 120.2 131.1 128.0 
Hungary 61.5 76.4 88.0 99.4 107.8 122.6 
United Arab Emirates 52.6 69.5 93.5 108.7 116.8 122.6 
Greece 62.3 70.8 84.2 100.0 110.9 121.2 
Bahrain 63.8 67.6 78.5 91.2 96.8 116.3 
Brunei Darussalam 67.3 73.0 83.9 91.7 104.3 113.4 
Slovak Republic 47.2 63.9 75.3 87.4 100.0 111.7 
Macau 64.5 73.5 86.2 93.0 99.6 111.2 
Chile 48.8 55.3 66.6 79.5 100.7 110.8 
Uruguay 53.1 70.2 83.7 96.8 105.5 109.9 
Argentina 42.2 51.6 65.9 84.2 99.4 107.9 
Poland 46.0 57.4 71.0 82.3 94.3 107.2 
Latvia 46.1 59.5 73.0 83.8 97.8 104.8 
Croatia 49.2 59.8 67.7 76.5 92.5 102.3 
Malaysia 50.5 60.3 72.6 82.6 90.5 101.5 
PLANETIA 55.9 64.4 72.7 82.8 92.6 100.6 
HYPOTHETICA 55.4 64.5 73.2 83.1 92.3 100.0 
Lithuania 40.0 54.0 67.7 74.8 87.4 98.7 
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Evolution of Infostates (ORBICOM) (cont.) 
 

 1996 1997 1998 1999 2000 2001 

Mauritius 34.0 44.0 58.2 66.9 82.2 92.5 
Brazil 36.6 43.6 52.1 63.9 77.3 91.6 
Barbados 47.8 53.3 63.9 69.9 79.6 91.2 
Qatar 51.6 72.6 65.7 92.4 102.4 90.8 
Trinidad and Tobago 36.2 49.5 59.8 71.7 84.7 90.6 
Kuwait 60.2 69.1 75.4 78.7 82.6 88.1 
Lebanon 38.6 55.5 66.0 75.5 82.5 87.4 
Bulgaria 38.1 46.3 53.7 65.0 77.0 86.8 
Costa Rica 48.6 53.9 59.8 67.6 76.4 86.0 
Mexico 35.0 42.2 51.6 63.6 73.6 83.0 
Turkey 36.4 45.3 52.4 66.0 70.9 79.9 
Belize 31.3 48.0 53.4 62.3 69.7 75.5 
South Africa 46.6 54.1 61.9 67.5 71.8 74.5 
Romania 28.2 38.1 51.7 59.3 68.7 73.4 
Russia 35.1 43.3 48.8 50.6 63.8 72.9 
Panama 32.1 39.7 48.7 57.2 74.6 72.6 
Venezuela 36.7 42.8 51.9 61.9 65.8 72.3 
Jamaica 34.2 40.5 49.8 54.5 66.3 70.8 
Yugoslavia 29.3 38.0 44.2 49.5 64.0 69.1 
Colombia 37.2 44.1 51.8 58.6 62.3 67.8 
Jordan 20.7 31.3 40.8 49.0 56.0 66.9 
Thailand 32.1 39.1 41.9 48.9 55.6 64.7 
Oman 20.0 36.7 42.6 48.1 52.8 64.3 
Peru 31.5 35.4 42.2 49.0 53.2 61.8 
Saudi Arabia 23.3 23.3 31.0 46.6 52.3 61.5 
Fiji 27.6 33.1 40.2 47.0 54.2 58.4 
Ukraine 26.2 31.7 36.5 41.2 49.4 58.2 
Georgia 20.3 26.8 31.5 39.1 46.0 54.7 
Samoa 12.5 20.4 24.1 28.0 44.4 54.1 
Ecuador 24.4 28.7 31.8 41.4 46.6 53.9 
Namibia 17.6 24.9 34.6 36.0 48.3 53.7 
El Salvador 20.6 25.3 32.7 42.4 47.1 51.9 
China 15.7 19.6 26.0 36.3 44.7 51.4 
Philippines 21.0 24.7 34.1 37.9 44.1 50.4 
Botswana 10.2 14.1 29.5 41.0 46.4 50.3 
Guyana 21.5 24.2 25.4 32.3 45.3 49.4 
Iran (Islamic Rep. of) 18.1 22.5 26.4 35.0 42.1 49.0 
Moldova 11.2 19.1 29.8 34.1 45.5 48.9 
Tunisia 15.5 17.4 21.3 30.9 35.8 48.0 
Bolivia 20.9 25.2 30.7 37.5 42.6 47.0 
Paraguay 17.7 24.1 31.3 36.2 40.7 45.0 
Armenia 17.3 23.5 26.9 36.1 40.8 44.5 
Guatemala 13.5 18.6 24.3 29.6 35.8 41.9 
Kyrgyzstan 6.2 9.7 18.3 25.2 33.5 41.3 
Egypt 15.8 19.9 23.2 29.7 35.5 40.4 
Mongolia 11.6 15.5 19.1 26.0 36.2 38.6 
Nicaragua 19.7 22.9 25.9 29.5 34.7 38.4 
Indonesia 17.7 21.8 23.7 27.5 32.1 37.6 
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Evolution of Infostates (ORBICOM) (end ) 
 

 1996 1997 1998 1999 2000 2001 

Morocco 12.8 16.8 22.7 25.9 33.4 37.5 
Honduras 12.7 16.8 21.5 25.5 28.6 33.7 
Gabon 6.2 12.7 16.8 19.1 28.2 33.5 
Cuba 12.7 15.0 17.8 21.6 26.5 32.4 
Albania 10.3 13.2 16.1 19.3 22.6 32.2 
Sri Lanka 13.7 17.6 21.2 24.9 29.4 31.7 
Zimbabwe 6.5 13.9 17.6 22.9 27.4 30.2 
Senegal 8.9 11.8 15.6 20.7 25.3 29.4 
Viet Nam 5.5 7.8 12.1 17.9 21.7 29.2 
Algeria 9.9 13.0 14.9 22.2 22.6 29.0 
Togo 4.2 10.8 13.7 17.3 23.9 28.4 
India 10.5 13.2 15.8 19.1 23.4 27.9 
Cote d'Ivoire 8.9 11.8 14.8 18.1 21.8 26.9 
Gambia 7.3 9.7 13.2 17.1 18.9 26.8 
Syria 3.0 7.6 8.5 17.4 21.7 26.6 
Pakistan 8.2 11.6 14.3 15.8 18.7 21.9 
Kenya 6.9 8.8 10.0 13.1 17.6 21.0 
Papua New Guinea 6.5 10.4 12.7 17.5 19.8 20.2 
Mauritania 3.0 4.0 6.1 8.0 15.9 20.2 
Djibouti 10.8 12.6 12.9 15.6 16.7 20.1 
Cameroon 5.4 6.2 7.2 12.1 16.5 18.7 
Zambia 9.2 9.6 11.6 15.4 17.7 18.6 
Lao P.D.R. 4.1 6.0 7.6 9.4 11.6 17.3 
Yemen 5.7 9.2 10.8 13.2 14.8 17.0 
Ghana 7.2 9.3 10.6 13.0 13.0 16.2 
Benin 4.5 6.5 7.4 9.2 9.2 15.4 
Nepal 3.1 4.0 4.9 10.6 13.0 14.5 
Nigeria 5.8 7.3 8.9 10.0 10.8 14.4 
Tanzania 3.6 5.3 6.5 8.9 11.8 14.3 
Sudan 1.9 6.1 8.4 11.8 10.9 13.5 
Madagascar 4.9 5.9 8.2 11.2 12.7 12.9 
Guinea 3.6 4.6 5.4 9.6 10.8 12.1 
Uganda 4.2 5.0 7.9 9.2 10.7 11.5 
Cambodia 3.9 6.0 7.1 8.3 9.6 11.2 
Burkina Faso 2.5 4.8 6.2 7.0 8.6 10.7 
Angola 4.2 5.8 6.9 8.8 9.3 10.6 
Mozambique 2.4 5.3 6.8 8.2 10.2 10.5 
Mali 3.1 3.5 4.1 6.0 8.3 9.9 
Bangladesh 2.0 4.2 6.9 10.2 12.3 9.5 
Malawi 3.1 3.8 4.6 6.2 8.2 9.5 
Eritrea 1.7 3.3 3.7 4.7 8.0 8.5 
Central African Rep. 4.5 5.2 5.8 6.9 7.3 7.8 
Myanmar 2.2 2.5 3.3 4.8 6.3 6.5 
Ethiopia 1.2 1.9 2.2 4.4 5.1 6.1 
Chad 1.2 1.6 2.1 2.6 5.1 5.2 
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Digital Access Index, 2002 (ITU) 
 

High   Upper  

Sweden 0.85  Ireland 0.69 

Denmark 0.83  Cyprus 0.68 

Iceland 0.82  Estonia 0.67 

Korea (Rep.) 0.82  Spain 0.67 

Norway 0.79  Malta 0.67 

Netherlands 0.79  Czech Republic 0.66 

Hong Kong, China 0.79  Greece 0.66 

Finland 0.79  Portugal 0.65 

Taiwan, China 0.79  UAE 0.64 

Canada 0.78  Macao, China 0.64 

United States 0.78  Hungary 0.63 

United Kingdom 0.77  Bahamas 0.62 

Switzerland 0.76  Bahrain 0.60 

Singapore 0.75  St. Kitts and Nevis 0.60 

Japan 0.75  Poland 0.59 

Luxembourg 0.75  Slovak Republic 0.59 

Austria 0.75  Croatia 0.59 

Germany 0.74  Chile 0.58 

Australia 0.74  Antigua & Barbuda 0.57 

Belgium 0.74  Barbados 0.57 

New Zealand 0.72  Malaysia 0.57 

Italy 0.72  Lithuania 0.56 

France 0.72  Qatar 0.55 

Slovenia 0.72  Brunei Darussalam 0.55 

Israel 0.70  Latvia 0.54 

   Uruguay 0.54 

   Seychelles 0.54 

   Dominica 0.54 

   Argentina 0.53 

   Trinidad & Tobago 0.53 

   Bulgaria 0.53 

   Jamaica 0.53 

   Costa Rica 0.52 

   St. Lucia 0.52 

   Kuwait 0.51 

   Grenada 0.51 

   Mauritius 0.50 

   Russia 0.50 

   Mexico 0.50 

   Brazil 0.50 
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Digital Access Index, 2002 (ITU) (cont.) 
 

Medium   Low  

Belarus 0.49  Zimbabwe 0.29 

Lebanon 0.48  Honduras 0.29 

Thailand 0.48  Syria 0.28 

Romania 0.48  Papua New Guinea 0.26 

Turkey 0.48  Vanuatu 0.24 

TFYR Macedonia 0.48  Pakistan 0.24 

Panama 0.47  Azerbaijan 0.24 

Venezuela 0.47  S. Tomé & Principe 0.23 

Belize 0.47  Tajikistan 0.21 

St. Vincent 0.46  Equatorial Guinea 0.20 

Bosnia 0.46  Kenya 0.19 

Suriname 0.46  Nicaragua 0.19 

South Africa 0.45  Lesotho 0.19 

Colombia 0.45  Nepal 0.19 

Jordan 0.45  Bangladesh 0.18 

Serbia & Montenegro 0.45  Yemen 0.18 

Saudi Arabia 0.44  Togo 0.18 

Peru 0.44  Solomon Islands 0.17 

China 0.43  Cambodia 0.17 

Fiji 0.43  Uganda 0.17 

Botswana 0.43  Zambia 0.17 

Iran (I.R.) 0.43  Myanmar 0.17 

Ukraine 0.43  Congo 0.17 

Guyana 0.43  Cameroon 0.16 

Philippines 0.43  Ghana 0.16 

Oman 0.43  Lao P.D.R. 0.15 

Maldives 0.43  Malawi 0.15 

Libya 0.42  Tanzania 0.15 

Dominican Rep. 0.42  Haiti 0.15 

Tunisia 0.41  Nigeria 0.15 

Ecuador 0.41  Djibouti 0.15 

Kazakhstan 0.41  Rwanda 0.15 

Egypt 0.40  Madagascar 0.15 

Cape Verde 0.39  Mauritania 0.14 

Albania 0.39  Senegal 0.14 

Paraguay 0.39  Gambia 0.13 

Namibia 0.39  Bhutan 0.13 

Guatemala 0.38  Sudan 0.13 
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Digital Access Index, 2002 (ITU) (end ) 
 

Medium   Low  

El Salvador 0.38  Comoros 0.13 

Palestine 0.38  Côte d'Ivoire 0.13 

Sri Lanka 0.38  Eritrea 0.13 

Bolivia 0.38  D.R. Congo 0.12 

Cuba 0.38  Benin 0.12 

Samoa 0.37  Mozambique 0.12 

Algeria 0.37  Angola 0.11 

Turkmenistan 0.37  Burundi 0.10 

Georgia 0.37  Guinea 0.10 

Swaziland 0.37  Sierra Leone 0.10 

Moldova 0.37  Central Af. Rep. 0.10 

Mongolia 0.35  Ethiopia 0.10 

Indonesia 0.34  Guinea-Bissau 0.10 

Gabon 0.34  Chad 0.10 

Morocco 0.33  Mali 0.09 

India 0.32  Burkina Faso 0.08 

Kyrgyzstan 0.32  Niger 0.04 

Uzbekistan 0.31   

Viet Nam 0.31   

Armenia 0.30   
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NOTES 
_____________ 
1  Alternatively, it could involve comparisons between the have-nots in these groups, but not the haves. 
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1 INTRODUCTION 
Before examining the issue of measurement of the digital divide, it might be better to get some 
understanding of what the digital divide means. OECD defines it as the gap between individuals, households, 
businesses and geographic areas at different socio-economic levels with regard both to their opportunities to 
access information and communication technologies (ICTs) and to their use of the Internet for a wide variety 
of activities. As shown in this definition, the digital divide concerns not only access to ICTs but also their 
usage. Furthermore, Molnar (2002) distinguished three different types of digital divides based on the stage of 
evolution of informatization (Table 1.1). At the stage of ‘early adoption’, the access divide that exists 
between those who can access ICTs and those who cannot emerges as a social problem; at the ‘take-off’ 
stage, the usage divide between those who can use ICTs and those who cannot becomes a prominent issue. 
Finally, at the ‘saturation stage’ of informatization, the divide stemming from the quality of usage becomes a 
hot issue. 

Considering the wide spectrum of the digital divide, it would be appropriate not to measure it narrowly, 
focusing only on the distribution of network infrastructure, but to expand its coverage to include other issues, 
such as quantity and quality of ICT usage. This report examines the case of the Republic of Korea and, 
specifically, the tool developed by the Korea Agency for Digital Opportunity and Promotion (KADO) to 
measure the full spectrum of the digital divide. 
 
 

Table 1.1: Types of Digital Divide 

According to the stage of evolution of their informatization systems 
 

The Digital Divide 
Stage 

Type Terminology Description 

Early-adoption Access divide Early digital divide Description on difference between persons 
can access and cannot 

Take -off Usage Divide Primary digital divide Description on difference between users and 
not users 

Saturation Divide stemming from 
the Quality of use 

Secondary digital divide Description on difference within users 

 
Source: Molnar, S. (2002), Explanation frame of the digital divide Issue, Information Society, Vol. 4. 
 

 

2 CURRENT MEASUREMENT OF THE DIGITAL DIVIDE 
A review of  various reports from the United Stated, the United Kingdom and Japan that measure the digital 
divide found a trend in the use of indicators such as ‘Internet usage at home or any places’, ‘home PC 
ownership’, ‘PC availability to individuals’, ‘Internet subscription of household’, and ‘broadband internet 
subscription’ for measuring gaps that characterize the digital divide. 

Although these indicators seem appropriate to capture data on Internet usage, home PC ownership and 
Internet subscription, other indicators of the population’s ability to use the Internet or computers, as well as 
indicators on the use or application of computers/Internet in an individual’s everyday life were rarely 
incorporated in these reports. Therefore, in order to overcome these shortcomings, it is necessary to develop 
a measurement tool that includes various aspects of informatization, including not only access, but also 
ability and use. 

Current measurements are also weak when assessing the size or level of the digital divide because most of 
them use value differences between two extreme groups as an indicator. For instance, the level of digital 
divide by age group was described using the gap in Internet usage rates between teenagers and people 
50 years old or older (Table 2.1). Thus, in this case, the level of age digital divide was 38.1 percentage 
points. 
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Table 2.1: Rate of Internet usage by age group (U.S.) 
 

Age 2003 (%) 

3-4 17.6 

5-9 41.0 

10-13 66.7 

14-17 76.4 

18-24 66.6 

25-49 65.0 

More 50s 38.3 
 
Source: United States Department of Commerce, A Nation online: Entering the broadband age, 2004. 
 

 
 

 

The digital divide by income is also framed in the same way, thus expressed by the gap in internet usage 
rates between the low and high income groups. Table 2.2 indicated that the digital divide by income is 
54 percentage points. 

 

Table 2.2: Rate of Internet usage by income group (U.S) 
 

Incomes 2003 

Less USD 15 000 25.9 

USD 15 000-USD 24 999 34.4 

USD 25 000-USD 34 999 45.3 

USD 35 000-USD 49 999 58.3 

USD 50 000-USD 74 999 68.9 

More USD 75 000 80.4 
 
Source: United States Department of Commerce, A Nation online: Entering the broadband age, 2004. 
 

 

This kind of measurement has the weakness of not reflecting the circumstances of intermediate groups, such 
as middle aged population or middle income class. Therefore, it is necessary to develop a new measurement 
tool that considers all range of ages or income groups and not only extreme cases. In this way, the new tool 
will be able to take into account the distribution of the informatization level for the whole population. 

A third drawback in the current measurement of the digital divide comes out when analyzing the digital 
divide among countries. Table 2.3 compares the digital divide by income between the United Kingdom and 
the United States; however, it is difficult to make comparisons because the two data sets adopt different 
currency units and, even after standardizing the income into the same unit, the problem of using different 
income intervals remains. Thus, it is very hard to say which country has a greater digital divide than others 
when income is categorized into 3 or 4 groups in some country and into 6 or 7 groups in another. 
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Table 2.3: Income categories adopted in the United Stated and the United Kingdom 
 

USA UK 

Less USD 15 000 

USD 15 000-USD 24 999 
Less 17 500 L 

USD 25 000-USD 34 999 

– 
17 500 L-30 000 L 

More USD 75 000 More 30 000 L 

 
Source: United States Department of Commerce, A Nation online: Entering the broadband age, 2004; 

Office of Telecommunication (UK), Consumers’ Use of Internet: Oftel Residential Survey, 
2003. 

 

 

A fourth drawback of the current measurement of the digital divide emerges when tracking the trend of the 
digital divide, in other words, whether the divide has increased or decreased. Widely used techniques for this 
purpose are: a) tracking the score difference between two extreme groups, b) tracking the ratio of penetration 
rates between two extreme groups, or c) tracking the increase rate of a particular group. Method A allows us 
to examine the trend of score differences between advanced and disadvantaged groups for a certain period of 
time. For example in 2000, the gap by age was 64.1 percentage points, but it has increased to 86.1 percentage 
points in 2004; thus it can be concluded that the digital divide has increased in the last 5 years. 

Method B allows us to compare the ratio of Internet usage rates of two groups (advanced and disadvantaged 
groups) between two points in time. As shown in Table 2.4, when applying this method to Internet usage 
data, in the year 2000 teenagers had an usage rate ratio 36.6 times greater than that of those who were 
60 years old or above, but by 2004 this difference had decreased to only 9.5 times; thus, it could be 
concluded that the digital divide by age has decreased in the last 5 years. This conclusion is opposite to that 
obtained though Method A. 

Finally Method C is used to track the Internet usage rate of certain group during several years, which can 
then be compared to the measure for another group during the same period of time. As shown in Table 2.4, 
Internet usage rate for population between 7 and 19 years old has increased by 146 percent during the last 
5 years, but it has increased by 561 percent for those in the 60 years old and above group during the same 
period of time. This method also indicates that the digital divide by age has significantly decreased during 
the last 5 years. 
 

 

Table 2.4: Three different methods to measure digital divide trends across time 
 

Category 2000 2001 2002 2003 2004 
Dec 

Increase 
rate (C) 

7-19 65.9 93.3 90.6 91.3 96.2 146 % 

20s 65.9 84.6 86.0 94.3 95.3 145 % 

30s 35.4 61.6 66.7 78.5 88.1 249 % 

40s 18.5 35.6 38.9 50.8 62.5 338 % 

50s 7.1 14.9 17.5 23.2 31.1 438 % 

More 60s 1.8 3.4 3.2 5.1 10.1 561 % 

Score 
Difference 
(A) 

64.1 Points 89.9 Points 87.4 Points 89.2 Points 86.1 Points  

Ratio 
(times), (B) 36.6 27.4 28.3 18.5 9.5  

 
Source: National Internet Development Agency, A Survey on the Number of Internet Users and Internet Behaviors, 2004. 
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3 MEASUREMENT OF THE DIGITAL DIVIDE IN KOREA 

The digital divide in Korea is measured as the difference in the extent to which each individual is 
informatized, and the extent of informatization is obtained through the personal informatization score. 
Therefore, it is a prerequisite to understand the personal informatization score in order to understand the 
measurement of the digital divide in Korea. 

3.1 Structure of the Personal Informatization Score 

The Personal Informatization Score is a composite scale consisting of three dimensions: access, capacity and 
utilization. In other words, it can be expressed as: Personal Informatization Score = f {access, capacity, 
usage}. 

The Access score indicates the degree to which each person has access to information technology (IT) and it 
is composed of three factors: 1) Easiness of access to computers and the internet when needed, 2) possession 
of IT devices and 3) quality of computer/speed of the internet connection. Therefore, it can be expressed as: 
Personal Access Score = f {easiness of the access to computer and internet when needed, possession of 
IT devices, and quality of computer/speed of internet connection}. 

The Capacity Score reflects a person’s preparedness for the Information Society in terms of his or her ability 
to use IT. This score consists of the ability to use computers and to use the internet. In order to get more 
accurate data on people’s abilities, we consider the individual need of various software and internet 
applications. The logic is that measuring capacity on tools that people want to use is more relevant than on 
those that they do not want to use. Therefore, in order to consider these different individual needs, various 
computer software and internet applications were categorized into three groups based on similarity, grouping 
two or three items per category. To take into account individual needs, the highest score among several items 
within each category was used to calculate the Capacity Score. It can also be expressed as follows: Personal 
Capacity Score = f {ability to use computer, ability to use the internet}. 

Finally the Utilization Score deals with the use of computers and internet in terms of both quantity and 
quality. Two items were used to measure quantity of use: ‘yes or no on computer/internet’, ‘average hours of 
computer/Internet use per day’; the items adopted for quality of use included: ‘perceived usefulness of the 
use of computers’ and ‘degree of using ‘desirable’ software and contents’. ‘Desirable’ software and contents 
are pre-selected for each of the social groups to reflect people’s necessity. The Utilization score can be 
expressed as follows: Personal Utilization Score = f {quantity of use, quality of use}, where, quantity of 
use = f {yes or no on computer/internet use, hours of computer/internet use} and quality of use = f 
{perceived usefulness of the use of computers, degree of using ‘desirable’ software and contents}. 

3.2 Weighting in the measurement of the Personal Informatization Score 

The weighting used in calculating the Personal Informatization Score is shown in the Table 3.1. As indicated 
in the table, the weight for utilization is 50 percent of the highest weighting, for access is 30 percent, and for 
capacity is 20 percent of the lowest weighting. The weighting for items was assigned by reflecting the 
opinion of experts gathered through a Delphi survey of 20 professionals. 
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Table 3.1: Weighting of items in measuring the Digital Divide in Korea 
 

Grand-
Category Category Sub-Category 

PC Ownership (0.4): 2.4 points 

Home Internet Connection (0.4): 2.4 points Ownership of IT devices 
(0.2) 6 points 

Ownership of Wireless Internet Device (0.2): 1.2 points 

Availability of PC when needed (0.17): 3 points 

Easiness to access PC (0.33): 6 points 

Availability of the Internet when needed (0.17): 3 points 

Availability of IT devices 
(0.6) 18 points 

Easiness of access the Internet (0.33): 6 points 

Quality of PC (0.5): 3 points 

Access (0.3) 
30 points 

Quality of IT devices 
(0.2) 6 points Quality of the Internet Connection (0.5): 3 points 

Capacity to use computer Ability to use computer related 8 items 
Capacity (0.2) 
20 points Capacity to use the 

Internet Ability to use Internet related 9 items 

Usage of PC/the Internet (0.7): 21 points 
Quantity of usage 

Average Hours of Usage of PC/Internet (0.3): 9 points 

Usefulness on 5 areas of Internet Activities 
Utilization (0.5) 
50 points 

Quality of usage 
Usage of Needed Internet/Computer Activities 

 

Source: KADO, Survey for the measurement of the digital divide in 2004. 
 

 
 

 
 

Figure 3.1: Structure of the Personal Informatization Score 
 

 
 

Source: KADO, Survey for the measurement of the digital divide in 2004. 
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3.3 Comparison of the Personal Informatization Score 

The Personal Informatization Score shown in Table 3.2 is based on the results of a survey conducted in 2004.  
Generally speaking, the access score is the highest and the quality of usage is the lowest. The numbers 
shown in the second, third and fourth rows for the disadvantaged groups are relative values, adjusted by 
assigning a value of 100 to the population in general. For example, Table 3.2 shows that the Personal 
Informatization Score of laborers is 71.3 per cent of that of the general population, while the figure for the 
low income group is much lower, with only 51.9 per cent of the population in general. 
 
 

Table 3.2: Comparison of Personal Informatization Score 

 

Category Personal 
Access Score 

Personal 
Capacity Score 

Personal Score 
on Quantity of 

Usage 

Personal Score 
on Quality of 

Usage 

Personal 
Informatization 

Score 

General 
Population 73.8 41.0 40.4 27.8 43.5 

Laborers 97.3 63.4 59.1 48.6 71.3 

Low income 
people 60.7 50.4 42.9 47.4 51.9 

People with 
disabilities 72.4 42.0 39.6 41.4 51.7 

 
Source: KADO, Survey for the measurement of the digital divide in 2004; KADO, Survey for Informatization of laborers, low 

income people, and people with disabilities in 2004. 
 

 
 

3.4 Calculation of the Digital Gini Ratio based on the Personal Informatization Score 

To measure the digital divide in the country, Korea adopted a Gini coefficient. The Gini ratio, used in 
economics as the summary measurement of unequal income distribution, can be used for calculating the 
Digital Gini Ratio. As such, the Digital Gini Ratio is a type of summary measure of the digital divide that 
enables us to describe the distribution of informatization of a whole population based on a single figure. 

The Digital Gini Ratio can be expressed in various ways, including not only the Ratio for the Personal 
Informatization Score, but also Ratios for access, capacity, quantitative and qualitative utilization. The Gini 
Ratio can have a value from 0 to 1. The Gini Ratio of ‘0’ indicates an absolutely even distribution while a 
value of ‘1’ indicates an absolutely unequal distribution. The Digital Gini Ratio can be interpreted using 
identical criteria to those for the Gini Ratio. In general, a distribution is considered “unequal” when the 
Gini ratio becomes larger than 0.3 and “quite unequal” when the Gini ratio is larger than 0.4. 

Table 3.3 shows the Digital Gini Ratio in Korea. According to this table, access is the category most equally 
distributed in Korea, while qualitative usage is the most unequally distributed one. 

 
 

Table 3.3: Digital Gini Ratio of the Republic of Korea in 2004 
 

Category Access Capacity Quantitative Usage Qualitative Usage 

Digital Gini Ratio 
(Digital inequality ratio) 0.404 0.569 0.582 0.603 

 
Source: KADO, Survey for the measurement of the digital divide in 2004. 
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Figure 3.2: Digital Gini Ratio in Korea of 2004 Displayed in Diagram 
 

 
 
Source: KADO, Survey for the measurement of the digital divide in 2004. 
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5 APPENDIX 1 – BASIC UNDERSTANDING OF THE GINI RATIO (OR COEFFICIENT) 
The Digital Gini Ratio is used for measuring the degree of information inequality. The method used for 
calculating this ratio is described below. 

As illustrated in Figure 5.1, the horizontal axis shows the number of people surveyed and the vertical axis is 
the accumulated score of all the people surveyed. 
 
 

Figure 5.1: Method for calculating the Digital Gini Ratio 
 

 
Source: KADO, Survey for the measurement of the digital divide in 2004. 
  

In order to calculate the Digital Gini Ratio, one needs to measure the area (a) of the triangle and the area (b) 
under the curve. Once these two areas are calculated, the Gini Ratio can be expressed by the following 
formula: 
 
 

 

 
 

 
 

The horizontal axis shows the number of total population or the people surveyed(①) while the vertical axis 
expresses the accumulated score of the specific measure(②). In this function, ‘I ’ means the score of a 

particular individual, thus ‘Ii ’ means the ith ranked person’s score, and  is the accumulated score up 
to nth people. 
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Given that the area of the triangle is the half of that of the square, the calculation of the area of the triangle is 
as follows: 
 
 

 

 
 
 

 
 

 

On the curve, the value is the accumulated score from 1 to the ith ranked person, which can also be 
expressed with the following statistical formula: 
 
 

 

 
 
 

 
 

 

The area below the curve, when using the Integration, can be calculated by adding up the accumulated score 
derived by the formula ④ below from 1 to N. 
 
 

 

 
 
 

 
 

 

Once both areas of ③ and ⑤ have been calculated, the Gini Ratio is measured using the following formula: 
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6 APPENDIX 2 – QUESTIONNAIRES USED TO MEASURE THE DIGITAL DIVIDE IN KOREA 

6.1 Questionnaires for measuring the access score and scoring method for each item 

Q. 1 Please answer the questions whether you have a computer (desktop or notebook) in your home/ 
workplace/school or not 

 

 

 

 

Q. 2 Do you have any devices which can access wireless internet? (Answer whether you own the devices 
or not, irrespective of use of wireless internet) 

 

 

 

Q. 3 Can you access the Internet in your home? 

 □ 1)  Yes □ 2)  No 

 

 

✔ if there is a computer in your home, mark it for as having regardless of the ownership. 

✔ if there is a computer designated to you in your workplace or school, mark it for as having regardless 
of the ownership (shared PC must not be counted) 

Category Home Other than home (workplace, school, etc) 

Desktop PC 1)  yes 2)  no 1)  yes 2)  no 

Notebook PC 1)  yes 2)  no 1)  yes 2)  no 

Scoring method 2 points when having PC, irrespective of locations and 0 points without PC 

Category Ownership   

Wireless Internet accessible notebook PC 1)  yes 2)  no 

Wireless Internet accessible mobile phone 1)  yes 2)  no 

Wireless Internet accessible PDA 1)  yes 2)  no 

Wireless Internet accessible other devices (                 ) 

Scoring method 1 point when having the device, irrespective of type of device and 0 points without 
the device 

Scoring method 2 points in the case of ‘yes’, 0 points in the case of ‘no’ 
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Q. 4 Can you use a PC easily whenever you need it? (If there is a PC you can access easily in your 
workplace or home, select ‘yes’, even though you may not be familiar with how to use the PC.) 

 □ 1)  Yes → Go to Q. 4-1 

 □ 2)  No → Go to Q. 5  
 

 

Q. 4-1 Then, when you would like to use a computer, how far away is the computer from you?  

 □ 1) distance less than 10 minutes (e.g. you can use it right away when you need it)  

 □ 2) distance more than 10 minutes, but less than 60 minutes (e.g. you cannot use it promptly, 
but do not feel inconvenience)  

 □ 3) distance more than 60 minutes (e.g. it takes you a lot of time to go use the computer)  
 

 

Q. 5 Can you use the Internet easily whenever you need it? (If you can access the Internet easily in your 
workplace or home, select ‘yes’, even though you may not be familiar with how to use the Internet) 

 □ 1)  Yes → Go to Q. 5-1 

 □ 2)  No → Go to Q. 6  
 

 

Q. 5-1 Then, when you would like to use the Internet, how far away do you go to use the Internet?  

 □ 1) distance less than 10 minutes (e.g. you can use it right away when you need it)  

 □ 2) distance more than 10 minutes, but less than 60 minutes (e.g. you cannot use it promptly, 
but do not feel inconvenience)  

 □ 3) distance more than 60 minutes (e.g. it takes you a lot of time to go use the computer)  
 

 

Scoring method 2 points in the case of ‘yes’, 0 points in the case of ‘no’ 

Scoring method 2 points in the case of answering 1), 1 point in the case of 2), 0 points in the case
of 3) 

Scoring method 2 points in the case of ‘yes’, 0 points in the case of ‘no’ 

Scoring method 2 points in the case of answering 1), 1 point in the case of 2), 0 points in the case
of 3) 
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Q. 6 What kind of computer do you mostly use at the moment? 

 □ 1) you don’t know → go to the Q. 6-1 

 □ 2) below PentiumⅠ →  go to the Q. 7  

 □ 3) Pentium Ⅱ →  go to the Q. 7  

 □ 4) Pentium Ⅲ → go to the Q. 7  

 □ 5) above Pentium Ⅳ → go to the Q.7  

 □ 9) No computer to use (you don’t use any computer ) → go to the Q. 8  
 

 

Q. 6-1 (Questions only for those who chose 1) don’t know from Q 6 
 How difficult is it for you to enjoy a game, movie or motion picture when you are using the 

computer? 

 □ 1) not difficult at all 

 □ 2) just a little bit difficult  

 □ 3) very difficult  
 

 

Q. 7 What kind of internet connection do you use for your computer? 

 □ 1) I don’t know → go to Q. 7-1  

 □ 2) Telephone modem → go to Q. 8  

 □ 3) broadband connection → go to Q. 8 

 □ 9) No Internet connection (don’t use the internet) → go to Q. 8 
 

 

Q. 7-1 (Questions only for those who chose 1) don’t know from Q. 7 
 Then, how do you use the internet? 

 □ 1) at home (KT, Hanaro, Durunet, Cable internet, etc.)   

 □ 2) at public facilities or at a PC room  

 □ 3) at work  

 □ 4) by telephone connection  
 

 

Scoring method 2 points in the case of answering 4) or 5), 1 point in the case of 2) or 3), 0 points 
in the case of 9) 

Scoring method 2 points in the case of answering 1) or 2) regarding it as Pentium IV or III, 
1 point in the case of 3) regarding it as Pentium II 

Scoring method 2 points in the case of answering 3), 1 point in the case of 2), 0 points in the 
case of 9) 

Scoring method 2 points in the case of answering 1) or 2) or 3) regarding broadband, 1 point in 
the case of 4) 
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6.2 Questionnaires for measuring the capacity score and scoring method for each item 

Q. 8 Are you able to use a computer? 

 □ 1) Yes → Go to Q. 8-1 

 □ 2) No → Go to Q. 9  

 

Q. 8-1 This question is about your ability to use a computer. Check your proficiency level by 1, 2, 3 or 4 
after you listen to the interviewer’s explanation. 

 

 

 

Q. 9 Are you able to use the Internet? 

 □ 1) Yes → Go to Q. 10  

 □ 2) No → Go to Q. 11  

 

Categories Can’t Poor Medium High 

1) OS (e.g. Window 98/2000/XP, Linux etc) & Utility programs 1 2 3 4 

2) Word processor (e.g. MS word) 1 2 3 4 

3) Spreadsheet program (e.g. MS Excel) 1 2 3 4 

4) Computer game (e.g. Tetris, chess, various kinds of online games) 1 2 3 4 

5) Multimedia program (e.g. Audio or Video player) 1 2 3 4 

6) Presentation program (e.g. MS power point) 1 2 3 4 

7) Computer Graphic program (e.g. Photoshop, Flash, Illustrator, etc) 1 2 3 4 

8) Webpage Editor program (e.g. Dream weaver, FrontPage) 1 2 3 4 

Scoring method 

1 0 points for ‘can’t’, 1 point for ‘poor’, 2 points for ‘medium’ and 3 points for 
‘high’ 

2 In order to reflect the individual necessity in measuring capacity, only the 
highest scored item within each category was chosen for the score calculation. 
Within each category, two or three items are grouped by similarity. Group I is 
composed of OS & Utility programs, Computer games, and Multimedia 
programs; Group II is composed of Word processor, Spreadsheet program, 
and Presentation program, and Group III is composed of Computer Graphic 
program and Webpage Editor program. 



 104   Chapter 3 – Measuring the digital divide 
 

Q. 10 The following question is about your ability to use the Internet. Check by 1, 2, 3 or 4. 
 

 

6.3 Questionnaires for measuring the utilization score and scoring method for each item 

Quantitative utilization 

Q. 11 Do you use a computer more than once a month? 

 □ 1) Yes 

 □ 2) No → Go to the non-user questionnaires 
 

Q. 12 Do you use the Internet more than once a month? 

 □ 1) Yes 

 □ 2) No 
 

 

Q. 13 How many days do you usually use a computer or the internet a month? 

 □ 1) A day → Go to Q. 16 

 □ 2) Two or three days → Go to Q. 16 

 □ 3) More than 4 days → Go to Q. 15 

Categories Can’t Poor Medium High 

1) Web browser (e.g. MS explorer) 1 2 3 4 

2) Searching data & information 1 2 3 4 

3) Chatting (Messenger) 1 2 3 4 

4) e-mail 1 2 3 4 

5) Online game (e.g. Starcraft, linage etc.) 1 2 3 4 

6) Internet-based multimedia (e.g. movie, TV program, music etc.) 1 2 3 4 

7) Transactions (e.g. Internet banking, issuing public authentication key, 
reservations, etc) 

1 2 3 4 

8) E-Government and social participation (e.g. paying taxes, asking public 
petition, internet community, etc.) 

1 2 3 4 

9) Managing a website (e.g. playing as sysop) 1 2 3 4 

Scoring method 

1 0 points for ‘can’t’, 1 point for ‘poor’, 2 points for ‘medium’ and 3 points for 
‘high’ 

2 In order to reflect the individual necessity in measuring capacity, only the 
highest scored item within each category was chosen for the score calculation. 
Within each category, two or three items are grouped by similarity. Group I is 
composed of a web browser, searching data & information, online game, and 
Internet-based multimedia. Group II is composed of Chatting and e-Mail. 
Group III is composed of Transactions, E-Government and social 
participation, and Managing a website. 

Scoring method 
2 points for the user of both computer and the Internet, 1 point for the user of 
either computer or the Internet, and 0 points for non users of both computer and 
the Internet 
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Q. 14 (If the interviewee picked 1) or 2) from Q. 14, don’t ask this question and put down N/A) 
 How many days do you use a computer or the Internet a week?    (         ) days 

 

Q. 15 How many hours do you use a computer or the Internet a day on average?   (      ) hrs (     ) min 
 

Qualitative utilization 
 

 

Q. 16 Based on your experience using a computer or the internet, how useful did you find them for your 
study or work? 

 □ 1) Very helpful 

 □ 2) Helpful 

 □ 3) A little helpful 

 □ 4) Useless 
 

 

Q. 17 Based on your experience using a computer or the internet, how useful did you find them for your 
housework or personal activities? 

 □ 1) Very helpful 

 □ 2) Helpful 

 □ 3) A little helpful 

 □ 4) Useless 
 

Scoring method 3 points in the case of answering 1), 2 points in the case of 2), 1 point in the 
case of 3), 0 points in the case of 4) 

 

Scoring method 

By combining Q. 13 to Q. 15, average hours per day of computer or the Internet 
usage was calculated, then 4 points for the Internet/computer user of more than 
3 hours per day, 3 points for the users of from 2-3 hours, 2 points for the users 
of from 1 hour to less than 2 hours, 1 point for the users of less than 1 hour. 

Definitions of Internet Activities 

Study or work: Using a computer or the Internet for one’s job, including job searching or seeking job 
related information, study related activities for students. 

Housework or personal activities: Booking or reservation, shopping, banking service, paying taxes or 
issuing a public document, etc. 

Leisure activities: Games or various leisure activities such as music, movie, newspaper, broadcasting, 
seeking of other leisure related information. 

Social activities: Participation in various on line communities with neighbors, class mates, alumni, 
friends, persons sharing the same interest, etc.(including posting an opinion or exchanging opinions). 

Communications with people and building personal relationships: Communication with people via e-
mail, messenger, etc. chatting, making friends via the Internet. 

Scoring method 3 points in the case of answering 1), 2 points in the case of 2), 1 point in the 
case of 3), 0 points in the case of 4) 
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Q. 18 Based on your experience using a computer or the internet, how useful did you find them for your 
leisure activities? 

 □ 1) Very helpful 

 □ 2) Helpful 

 □ 3) A little helpful 

 □ 4) Useless 

 

Scoring method 3 points in the case of answering 1), 2 points in the case of 2), 1 point in the 
case of 3), 0 points in the case of 4) 

 

Q. 19 Based on your experience using a computer or the internet, how useful did you find them for your 
social activities? 

 □ 1) Very helpful 

 □ 2) Helpful 

 □ 3) A little helpful 

 □ 4) Useless 

 

Scoring method 3 points in the case of answering 1), 2 points in the case of 2), 1 point in the case 
of 3), 0 points in the case of 4) 

 

Q. 20 Based on your experience using a computer or the internet, how useful did you find them for your 
communications with people and building personal relationship? 

 □ 1) Very helpful 

 □ 2) Helpful 

 □ 3) A little helpful 

 □ 4) Useless 

 

Scoring method 3 points in the case of answering 1), 2 points in the case of 2), 1 point in the case 
of 3), 0 points in the case of 4) 
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Q. 21 This question is about the purpose of using a computer or the internet. Check your level by 1, 2, 3 
or 4. 

 

 

Scoring method 

1 Assign a value by the level of usage of each item, 0 points for ‘don’t’, 1 point 
for ‘seldom’, 2 points for ‘sometimes’ and 3 points for ‘often’, then calculate an 
average score for 7 items 

2 Searching information and making documents/data for work (study) was 
asked only to students or those who have a job, and Transactions (such as 
reservation/ booking, internet banking, paying taxes, etc.) was asked only to 
adults 19 years old or older. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Content Don’t use seldom sometimes often 

1) Searching information related with work (study) 1 2 3 4 

2) Making documents/data related with work (study) 1 2 3 4 

3) Searching information related with household/personal affairs (such as 
leisure, travel, weather, exhibition, restaurant, health, etc.) 

1 2 3 4 

4) Making documents/data related with household/ personal affairs (such 
as daily planning, housekeeping book, address book, etc.) 

1 2 3 4 

5) For Transactions (such as reservation/ booking, internet banking, 
paying taxes, etc.) 

1 2 3 4 

6) For Online study (such as training for a certificate, online lecture, 
learning by CD-ROM etc.) 

1 2 3 4 

7) Social or community activities (participation in a civic or political 
organization etc.) 

1 2 3 4 
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1 INTRODUCTION 

“The ‘information economy’ was the term adopted by the Australian Government in 1997 to describe the 
transformation of economic and social activities by information and communication technologies (ICT). 
An information economy is one where information, knowledge and education are major inputs to business 
and social activity. It is not a separate ‘new’ economy – it is an economy in which the rapid development 
and diffusion of ICT-based innovation is transforming all sectors and all aspects of society”1. (Australia’s 
former Minister for Communications, Information Technology and the Arts, the Honorable Daryl Williams, 
on 13 July 2004)”. 

As the world moves towards a global information economy and information society, countries are becoming 
increasingly aware of the central importance of extending access to information and communication 
technology (ICT) to their populations. With the growing recognition of ICT as an effective tool for social 
development and economic growth, there are ever-greater incentives for countries to foster higher access 
levels and to overcome the digital divide, the gap that exists between those with and those without access 
to ICT. 

Countries’ desire to increase the availability of ICT has highlighted the growing need for reliable, 
comprehensive and comparable statistical information. This is important on a national level to help countries 
identify their progress, their strengths and their weaknesses, so as to tackle and finally overcome barriers to 
wider and better access to Information and Communication Technology. ICT data further helps governments 
identify targets and adopt policies accordingly. 

It is, however, not enough for governments to look inward, at their own developments and progress. 
International comparisons allow economies to assess their performance objectively, identify realistic targets 
and create pressure for improvement. As such, international comparisons and benchmarking are an important 
key in facilitating the chain “statistics, knowledge and policy”2. Today, there are a number of challenges in 
collecting ICT data that make national analysis and international comparisons particularly difficult: 

 

To appropriately tackle the digital divide, it is crucial to overcome 
the statistical divide by harmonizing data, monitoring progress 
and taking an inventory of who has access and  who does not. 

In many countries top policy-makers fail to provide the necessary policy push, which is crucial for 
formalizing and defining an approach to collecting and monitoring ICT developments. 

Another major barrier is a low level of coordination between different national ICT players. In some cases 
the role of the newly-established telecommunication regulatory agency is not well enough defined and its 
competencies and positioning vis-à-vis the ministry in charge of telecommunications may remain 
ambiguous. A loosely defined sphere of influence can then lead to competition and friction between the two 
agencies. The lack of cooperation is not limited to these two players, though, nor to newly liberalized 
markets. Unless governments set up a formal ICT data coordination mechanism or group, they risk the lack 
and/or overlap of responsibility in the area of ICT monitoring. 

Not all countries collect the same ICT statistics. Many concentrate on traditional telecommunication 
indicators and collect administrative data on fixed telephone lines, and mobile and Internet subscribers. To 
examine a country’s progress towards becoming an information society this is not sufficient, though. The 
information society is about how citizens use information and how ICT transforms the way they learn, work, 
communicate and interact. This highlights the need to find out how, where, and in which way citizens access 
and use ICT, and particularly the Internet. Internet user surveys – usually carried out by the National 
Statistical Office (NSO) – provide this kind of information. This means that the telecommunication sector 
alone – the Ministry, the regulator, the operators – is not able to satisfy the information needs required to 
provide meaningful analysis. Cooperation with players from outside the traditional telecommunication 
sector, and particularly the statistical office, is crucial3. 
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Research has also shown that the dissemination of data and information sharing processes may be 
inadequate so that available information is not properly exploited. Use of such data may also be restricted if 
indicators are poorly defined and not internationally comparable. 

As part of the activities to produce – and guide national governments in producing – quality ICT data that is 
internationally comparable, the ITU is studying countries that have been doing a particularly good job in this 
area4. Australia was selected according to preliminary research and based on its accomplishments in the 
collection, dissemination and use of ICT statistics, particularly at the individual and household level. 

The objective of this study is to present a best practice example of how to measure the availability and use of 
Information and Communication Technology (ICT). The study will highlight the importance of statistics and 
surveys in Australia, particularly at the individual and household level. It will look at policies and 
administrative processes guiding the selection of ICT indicators and surveys and will focus on how and how 
often data is collected. The study will examine how the Australian Bureau of Statistics (ABS) cooperates and 
interacts with other government agencies involved in ICT and it will highlight the organizational framework 
defining the role of the national statistical agency, the regulatory body, and the Ministry in charge of ICT in 
identifying, collection, harmonizing, and dissemination ICT statistics. This paper will show how statistical 
and survey data are influencing the decision-making process in Australia and how they are used to formulate 
and adapt policies. It will examine Australia’s experiences regarding the use of national and global ICT 
statistics and indices for international benchmarking. Ultimately the aim of the study is to help guide other 
countries in collecting, and disseminating ICT statistics so as to increase the availability of internationally 
comparable ICT data. 

2 AUSTRALIA  IN  A  NUTSHELL5 

At 7 692 030 square kilometres, Australia is the planet’s sixth largest country after Russia, Canada, China, 
USA, and Brazil. Australia is also the smallest continental land mass (or largest island) and 32 times the size 
of the United Kingdom. The island continent is situated south of Indonesia and Papua New Guinea, between 
the Pacific and Indian Oceans (Figure 2.1). The country extends some 3 860 km from east to west and nearly 
3 220 km from north to south. 
 

Figure 2.1: Map of Australia 

 

Source:  ReliefWeb, at www.reliefweb.int. 
 
 

www.reliefweb.int
http://www.reliefweb.int
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Australia is the lowest, flattest and, apart from Antarctica, the driest of the continents. Its highest point, 
Mount Kosciuszko, is at 2 228 meters. Remote from any other continent, Australia has many distinctive 
forms of plant and of animal life. 

At June 2004, Australia had an estimated 20 111 000 inhabitants and a population growth rate of 1.2 per cent. 
Most Australians live on the eastern coastal plain and on the south-eastern coast. Although Australia is not 
densely populated, it is highly urbanized, with an urban population exceeding 90 per cent of the total 
population. This places Australia alongside Canada and Iceland as among the most highly urbanized 
Organisation for Economic Co-operation and Development (OECD) member countries. 

For the provision of communication services, this population distribution is both a disadvantage (i.e. highly 
dispersed rural population spread across a large land mass) and an advantage (i.e. high proportion of 
population in just a handful of urban centres, with around half the total population in Sydney and Melbourne 
alone). For example, cellular operators can achieve population coverage of 92 per cent with landmass 
coverage of three per cent. One important focus of telecommunication policy and regulation in Australia has 
been the desire to ensure that the benefits of affordable communications flow through to rural and remote 
households. 

2.1 History, politics and economy 

Australia has been inhabited for at least 50 000 years, since the remote ancestors of the current Australian 
aborigines arrived from present-day Southeast Asia. The land was not discovered by Europeans until the 
seventeenth century, when it was sighted and visited by several expeditions. It was claimed for the United 
Kingdom in 1770, and first colonized in New South Wales in 1788 as an English penal colony. In 1901, the 
former British colonies – now the six States – agreed to federate and Australia became a commonwealth, or 
dominion, within the British Empire, thereby becoming independent, although full formal independence took 
place a considerable time after that. 

The Commonwealth of Australia is a constitutional monarchy based on a federal state system recognising the 
British monarch as sovereign. The Queen is therefore the official Head of State and is represented by the 
Governor General, who is appointed by the Queen on advice of the elected Australian Government. The 
executive power theoretically vested in the Crown is exercised by an elected cabinet headed by a Prime 
Minister. The Prime Minister is almost always the leader of the majority party in the House of 
Representatives (150 seats), which is one of the two chambers of the federal parliament, the other being the 
Senate (76 seats). Elections for both chambers are held every three years. 

The State (New South Wales, Victoria, Queensland, South Australia, Western Australia and Tasmania) and 
Territory Governments in Australia are responsible for all matters not assigned to the Commonwealth, for 
example, environmental management. State parliaments are subject to the national constitution and federal 
law overrides any State laws that are inconsistent. 

As in most developed countries, the Australian services sector – particularly finance, property and business 
services – generates the lion’s share of the country’s gross domestic product (GDP). The manufacturing 
sector, accounting for some eleven per cent of GDP, includes mining, food processing, and the manufacture 
of industrial and transportation equipment, chemicals, iron and steel, textiles, machinery, and motor 
vehicles6. Australia has valuable mineral resources, including coal, iron, bauxite, copper, tin, lead, zinc, and 
uranium; and it is an important producer of opals and diamonds. The country is self-sufficient in food, and 
the raising of sheep and cattle and the production of grain have long been staple occupations. Tropical and 
subtropical produce – citrus fruits, sugarcane, and tropical fruits – are also important, and there are numerous 
vineyards and dairy and tobacco farms. 

Australia has a prosperous economy, with a per capita GDP on a par with the dominant Western European 
economies, and a relatively low unemployment rate, at 5.1 per cent in December 2004. Rising output in the 
domestic economy has been offsetting the global slump, and business and consumer confidence remain 
robust. Australia’s emphasis on market-based reforms is considered as another key factor behind the 
economy’s strength. 
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2.2 Human Development 
Economic stability has gone hand in hand with high human welfare. The United Nations Development 
Programme (UNDP) ranked Australia third (just behind Sweden and Norway) out of 177 countries in its 
latest Human Development Report, up one position from rank four in the previous year7. 

The ranking is based on a composite of four indicators: life expectancy, literacy, school enrolment and GDP 
per capita. The position of Australia is nine points higher than its GDP per capita rank, which suggests that 
the country is doing well with regards to other indicators and compared to other countries with a similar 
income level. Australia also ranks highest in the region and ahead of Japan and New Zealand (Table 2.1). 

 

Table 2.1: Ranking Australian human development 
 

Ranking within regional and income grouping 
Australia Human Development Indicators 

Asia Pacific Countries with similar income  

Rank  Indicator Value  Rank Country  Rank  Country (GDP per capita, 
PPP US$)  

3 

7 

N/A 

2 

12 

Overall 

Life expectancy 

Literacy 

School enrolment 

GDP per capita (US$, PPP) 

 

79.1 

99% 

113 

28 260 

127 

94 

18 

9 

3 

India 

China 

New Zealand 

Japan 

Australia 

17 

14 

11 

3 

2 

Denmark (30 940) 

Austria (29 220) 

Switzerland (30 010) 

Australia (28 260) 

Sweden (26 050) 

 
Note: For Literacy, the HDI applies a value of 99% for purposes of calculating the HDI to Australia and around 20 other 

countries. This means Australia is ranked at the top of the HDI but no actual rank can be attributed. 

Source: UNDP 2004 HDI. 
 

 
 

3 SUPPLY  AND  DEMAND  ICT  STATISTICS:  AUSTRALIA’S  USERS  AND  PRODUCERS 
Information and Communication Technology (ICT) statistics are produced at the Territory, State, and 
National government level, and mainly by the Australian Bureau of Statistics, the national statistics office. 
On the horizontal level, administrative data are collected through different government agencies in charge of 
revenue collection, implementing ICT programs and projects, and those with regulatory responsibilities in 
the area of ICT. These government statistics are supplemented through data collected or commissioned by 
the private and the academic sector, including industry bodies, lobby groups, market research companies and 
universities. Statistical information produced by overseas sources and particularly international organizations 
such as the OECD are used to benchmark Australia and put its developments into perspective (Figure 3.1). 

In the area of ICT, Australia has moved beyond simply collecting statistics on the supply side of ICT 
services and goods and today collects detailed statistics on the demand and use side of ICT8. 

3.1 The NSO, the policy-maker and the two regulators 
The Australian Bureau of Statistics (ABS) started collecting some very basic information on the ICT 
sector in the late 1980s. Comprehensive ICT surveys were first undertaken in the early 1990s, when the first 
national ICT producer survey (1992) was carried out. Recognizing the increasing impact that Information 
and Communication Technology has on the economy and society, the ABS has adjusted its priorities in this 
area accordingly. Specific surveys have been introduced over time to expand from supply side statistics 
covering key aspects of the production of ICT goods and services, to include the demand side of the sector. 
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Demand side statistics monitor the use of ICT by different groups and sectors of the economy and society, 
such as households, individuals, businesses, and the government. The ABS has also included specific ICT 
questions to the Census of Population and Housing (Box 3.1). Since information on the use of ICT is 
particularly significant in monitoring the progress made towards the information society, the ABS has 
become the key source of information regarding Australia’s progress towards becoming an information 
society. 

 

Figure 3.1: Supply and demand ICT statistics: who is involved 

 
Source:  ITU. 
 

 
 

The ABS is an independent statutory authority with a strong mandate and legal foundation. The 1905 Census 
and Statistics Act provides it “with the authority to conduct statistical collections … and, when necessary, to 
direct a person to provide statistical information”9. This means that every individual, household and 
business in Australia is required under legislation to provide accurate and complete information requested by 
the ABS. While the statistical office’s information gathering activities are largely based on cooperation and a 
good relationship with the operators from which (in the case of ICT statistics) it collects the majority of 
ICT/telecom statistics, its legal authority clearly reinforces its role. 
 

Under the 1905 Census and Statistics Act every individual, household 
and business in Australia is required under legislation to provide 

accurate and complete information requested by the ABS. 

 

The ABS is known for its high standards and has been ranked among the top statistical offices in the world. 
It has a total of some 2 000 staff and, as stipulated in its Act, a fixed team of professional and trained 
interviewers. ABS surveys are based on representative samples of households, businesses, individuals, etc., 
to ensure maximum representation of the population. Survey results include detailed information on the 
survey methodology including survey questions (and how they were asked), definitions, scope and coverage 
of the survey, sample sizes and data comparability. Should definitions or sample groups of a survey change 
over time, the impact of these changes is discussed and analysed. 
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Box 3.1: Who is online? 2001 Census results on Internet and computer usage 

 

The 2001 Census of Population and Housing was the first to include questions on newer Information and 
Communication Technology (ICT). The results derived from two simple questions on computer and Internet use 
were instrumental in understanding ICT uptake and in identifying the nature of Australia’s digital divide. Census 
results in general are very useful for policy input in that they provide in-depth information because data can be 
cross-tabulated across a range of other variables (including geographic location, and socio-economic characteristics 
etc). The questions related to Internet and computer use in the week prior to Census night (Tuesday, 7 August, 
2001) provided information on users’ age, personal income, family type, location of use, gender and the language 
spoken at home. 

The results show that while Australia’s overall Internet penetration in mid-2001 stood at 37 per cent, there were 
considerable variations at the regional level. Comparisons between states showed that home access varied between 
a low 20 per cent in the Northern Territory, to a high 39 per cent in the Australian Capital Territory. On average, 
27 per cent of Australians used the Internet from at home. Results highlighted that language preferences did not 
make a major difference and that Internet usage rates were similar for Australia’s English-speaking (representing 
79% of the population) and non-English speaking (representing 15% of the population) communities (see Box 
Chart 3.1, left). Income levels, however, played a major role in influencing home Internet use, with more than half 
(52%) of those earning more than AUS$ 1 000 per week online at home in the Census week, compared to just a 
quarter of those citizens on incomes of less than AUS$ 400 per week. This means that the likelihood of a person 
being a home Internet user increases as personal incomes increase (see Box Chart 3.1, right). 

The results of the Census questions related to the personal Internet use were published in the 2002 ‘Australian 
Communities Online’ publication by the National Office for the Information Economy (NOIE, today part of the 
Department of Communications, Information Technology and the Arts). The report highlights the importance of 
constructing a “detailed regional snapshot of Internet use across more than 1 300 statistical regions” (and the 
variations among these regions) for making policy decisions. 

For the 2006 Census, the ABS plans to include a question on whether households have Internet connectivity, with 
details on broadband and narrowband uptake. This highlights the importance that policy makers are currently 
attributing to information on broadband access (Box 4.1). 

 

 

Box Figure 3.1: Any links between language preferences, income levels and Internet use? 

 

 

 

 
 
Source: 2001 Census Results, from National Office for the Information Economy. Australian Government. Australian 

Communities Online. 2002. 
Note: In the 2001 Census, 6% of the population did not state the language spoken at home. This explains why English-

speaking and non-English speaking communities do not add up to 100%. 
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Quality comes at a price, though. The main criticism of the ABS surveys is the time needed to compile and 
analyse data until its publication. The ABS needs some 12-18 months to carry out a survey and present its 
results. Particularly in the rapidly changing ICT sector, last year’s data is often already out of date. 

As Australia’s top policy body in the area of telecommunications and ICT, the Department of 
Communications, Information Technology and the Arts (DCITA) is in charge of developing the 
country’s telecommunication regulatory frameworks (such as the Telecommunications Act), overseeing 
competition and consumer issues, including the universal service obligation and funding programs to 
improve telecom services, and policy development to position Australia to compete in the global ICT 
sector10. As the policy adviser to the Minister it is an important user of ICT statistics. Statistical information 
is used in different stages of the policy cycle, for example, to identify market problems, formulate policies, 
and monitor and evaluate the appropriateness and effectiveness of these policies. While the department sets 
the rules guiding the telecommunication sector, DCITA does not actually conduct regular statistical 
collections on ICT itself. To monitor progress, quality and the distribution of ICT, the Department (mainly 
through its Communications Research Unit – CRU) relies on a number of sources. These include the 
Australian Communication Authority (ACA), the sector-specific regulator who monitors operators’ 
compliance with the telecommunication regulatory framework and documents results through its quarterly 
performance report. DCITA also extensively uses the ABS’ statistics, for example, in its “Current State of 
Play”, a regular statistical report produced by DCITA’s Information Economy Division that analyses 
Australia’s Internet uptake and its readiness to leverage off developments in the information economy. To 
show and compare more recent trends, the latest “Current State of Play” includes data from different 
international research companies. 2004 data on the number of Internet and e-government users, for example, 
are sourced to Nielsen/NetRatings11. 

Since the ABS statistics are an important tool within the policy circle, DCITA has a good working 
relationship with the statistical office through informal cooperation as well as through a recently formalized 
process (see ICT Reference Group in Section 4.4). At the same time DCITA fills the information gaps (for 
example concerning specific policy areas that the ABS does not cover) by commissioning data and surveys 
by the private sector and by funding research that includes data collection and analysis. The objective of ad-
hoc surveys and inquiries into specific ICT subjects is to help the government understand how ICT is 
distributed across industry and the community and how it is affecting socio-economic development. The 
most recent inquiries include the 2000 Telecom Service Inquiry and the 2002 Regional Telecom Service 
Inquiry12. The latter assesses the adequacy of telecommunication services in regional, rural and remote 
Australia and offers advice to overcome barriers to better services in these potentially more difficult-to-
connect areas. It covers fixed, mobile and Internet markets and analyses availability, pricing, and the quality 
of service. It also makes international comparisons to evaluate Australia’s services in these areas. 

DCITA may also request the Australian Competition and Consumer Commission (ACCC), the competition 
regulator, to collect sector-specific statistics if it considers the ABS (and other existing) statistics insufficient 
to make appropriate policy decisions. This was the case in 2003 when DCITA called upon the ACCC to 
launch its broadband survey to collect more detailed and up-to-date information than the ABS was already 
providing (Box 4.1). 

A producer and user of ICT and telecommunication statistics is the Australian Communications Authority 
(ACA)13. The sector-specific, technical regulator has three principal roles for which it needs detailed 
information and statistics on the ICT sector. It has a consumer information function; it monitors performance 
and compliance of the operators with existing laws and regulations; and in its advisory role, it gives feedback 
to the Ministry (DCITA). To carry out its functions the ACA collects and analyses telecommunication 
statistics on the supply side, particularly from the operators. This includes collecting data on the number of 
suppliers operating in the market, the number and type of services in operation and provided to consumers/ 
small businesses, and the quality of service measured against a range of key performance indicators 
(Figure 3.2, left). 

Information is provided to the ACA on a voluntary basis and its relationship with the operators is based on 
cooperation. This is also reflected in the fact that the key performance indicators used to measure 
performance and compliance have been developed through a negotiation process between the ACA and the 
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industry14. To limit the burden on operators and other information sources, the ACA sends out an annual 
questionnaire to a selected group of telecommunication service providers, small businesses and retailers, as 
well as consumers. Whenever possible, the ACA uses existing information to make its own calculations and 
harmonize data to adopt it to its own needs. Instead of requesting operators to provide national coverage data 
(for fixed, or mobile services), for example, the ACA will identify and use information already published by 
the operators. 
 

Figure 3.2: How good’s the service? 

Percentage of faults repaired within the Customer Service Guarantee (CSG) by Telstra and Optus, 2001/02-
2003/04 (left chart) and complaints to the Telecommunication Industry Ombudsman about contracts as a 
proportion of total complaints from different telecommunication services, 2003/04 (right chart) 

 

 

 

 

 
Source: ITU adapted from the ACA’s Telecommunications Performance Report 2003/04. The data was provided to ACA by 

operators (left chart), and the Telecommunication Industry Ombudsman (TIO, right chart). 
Note: Left chart: The Customer Service Guarantee (CSG) Standard sets minimum requirements for the provision and repair 

of standard telephone services and for the keeping of related appointments. Right chart: TIO refers to the Tele-
communication Industry Ombudsman. 

 
 

The ACA’s two major publications on carrier performance in the delivery of all telecommunication services 
are the quarterly Telecommunications Performance Monitoring Bulletins15 and the annual Tele-
communications Performance Report16. In its annual report, the ACA uses ABS as well as OECD data to 
show overall Internet and mobile penetration rates and compares Australia to other OECD countries. This 
information is complemented by data from self-regulatory bodies, and the private sector. Particularly since 
the privatization of Telstra and the liberalization of the market, ACA has been able to take advantage of 
public market information published by private companies (usually to analyse the stock market). The ACA’s 
publications cover the entire telecommunication sector and services and range from the number of new 
carrier licenses issued, the number of Internet subscribers by type of plan, to the perception of consumers 
regarding prices for telecommunication services. They also cover the number of complaints to the Tele-
communication Industry Ombudsman (TIO)17. Ad-hoc and special reports that use data to monitor the sector 
include, for example, the 2000 and 2002 report on the universal service obligation on payphones. 

 

The ACA, under the 1997 Telecommunications Act, has the responsibility to monitor and report 
each financial year to the Minister, on all significant matters relating to the performance of: 

(a) carriers; and (b) carriage service providers; with particular reference to: 
(c) consumer satisfaction; and (d) consumer benefits; and (e) quality of service. 
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To fulfil its role in the area of consumer satisfaction, the ACA carries out a number of surveys. This includes 
the annual Consumer Satisfaction Survey, a telephone survey that in 2004 covered 1 200 households and 
760 small businesses, across a representative sample of urban, rural and remote areas and from each State 
and Territory. The survey largely measured how informed customers are about different services, their 
degree of satisfaction, and their perception of costs of telecommunication services. The annual Consumer 
Awareness Surveys, carried out between 1999 and 2002, have helped to understand and improve 
Australians’ degree of awareness and understanding of communications services, and their rights and 
options. All survey results are published on the ACA’s website18. 

To complement its in-house surveys, the ACA buys data from independent companies that carry out quality 
testing in the areas of fixed lines, Internet (dial-up and broadband) and the mobile network. Surveys are 
further used to understand if government funding/subsidies for a certain service or a certain technology have 
been a success; and to monitor compliance with universal service obligations. Another important source of 
information is the Telecommunications Industry Ombudsman, an independent dispute resolution scheme that 
receives and tracks consumer complaints (Figure 3.2, right). 

The Australian Competition and Consumer Commission (ACCC) was created in 1995 to respond to 
market changes and liberalization trends in a number of sectors. As the competition regulator, it covers not 
only the telecommunication sector, but also the aviation sector, electricity, postal services, and others. The 
ACCC’s Telecommunications Group has prime responsibility for fulfilling the ACCC’s role in relation to the 
competition and economic regulation of the telecommunications industry. Its regulatory functions lie in the 
area of (price) competition and market shares and its major role is to prevent anti-competitive conduct by 
carriers and carriage service providers, to facilitate access to the networks of carriers, and to monitor and 
direct tariffs – including prices for the former incumbent’s (Telstra) retail services. Like the ACA, it can 
provide the government with recommendations for policy or program changes. The ACCC is required to 
provide the Minister for Communications, Information Technology and the Arts with three annual 
telecommunications reports, including on competition safeguards, Telstra’s compliance with price control 
arrangements and changes in the prices paid by consumers for telecommunication services (Figure 3.3) 

 

Figure 3.3: How much are customers paying for telecom services? 

Percentage changes in the Public-Switched-Telephone Network indexes by service and consumer group (left chart) 
and changes in GSM prepaid indexes, 1999/2000-2003/04 (right chart) 
 

 

 

 
 
Source: Left chart: ITU adapted from ACCC telecommunications reports 2003-2004. The PSTN indexes are based on data 

from the main operators. Data for the left chart were provided to ACCC by Telstra, AAPT, Primus, and Optus. Right 
chart: ACCC telecommunications reports 2003-2004. Data/Indexes are based on published plan and service 
information by Telstra, Optus, Vodafone, and AAPT. 

Note: Right chart: Base year is 1998/99. Indexes/price changes calculated in real price (2003/04) terms and based on a basket 
of the main mobile operators. 
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The ACCC keeps track of market shares and monitors customer migration to analyse the effect of 
competition. To this end – and as part of the regulatory reporting requirements under the Regulatory 
Accounting Framework (RAF) – the main telecom operators – Telstra, Optus, AAPT, Primus and 
Vodafone – are required to provide the ACCC with revenue and usage information. The ACCC has the 
power to impose specific record keeping rules on the corporate entities within the ICT/telecommunication 
industry that it observes. 

3.2 Other ICT statistical users and sources 

The main other entities that use and produce statistical information in the area of ICT are the academic and 
the private sector, a number of government agencies and departments, as well as the Telecommunications 
Industry Ombudsman. 

Established by the Australian Federal Government in 1993, the Telecommunications Industry Ombudsman 
(TIO, at http://www.tio.com.au/about_tio.htm) is a free and alternative dispute resolution scheme that is 
independent of industry, the government and consumer organizations. The TIO can investigate complaints 
expressed by small businesses and residential consumers in Australia regarding their telephone or Internet 
services. It publishes detailed complaint statistics regarding the different telecommunication services on its 
web site. The ACA publishes these in its annual report. 

A number of government agencies use statistical sources, particularly the ABS data, or conduct their own 
research to publish ICT-related reports within their respective field of activity. These include the Department 
of Employment and Workplace Relations, the Department of Education, Science and Training, and the 
Productivity Commission (PC)19, the Australian Government’s principal review and advisory body on 
microeconomic policy and regulation. The PC, for example, has published a number of papers and reports on 
the effects of ICT on the Australian economy and productivity20. Other government agencies collect and 
disseminate statistics in their role as revenue collectors, such as the Australian Taxation Office and the 
Australian Customs Office. These statistics are used to help measure the macro-economic impact of the ICT 
sector. The ABS publishes import/export, and trade and employment related ICT data in a number of 
publications21. 

Sometimes, academic institutions are commissioned to undertake independent research into the ICT sector. 
The government, for example through the Australian Research Council’s Linkages Project, provides grants, 
which enable academic institutions and other bodies to develop research partnerships22. 

The private sector plays an important role in collecting ICT statistics, particularly to fill information gaps. 
While private sector surveys are generally based on a significantly smaller sample size than an ABS survey, 
results are produced within a few months only. This makes the private sector's contribution particularly 
useful for ad hoc questions in areas that change rapidly. Reports and surveys carried out by private sector 
marketing organisations, consulting groups and industry associations will generally address a specific group 
(businesses, for example) or a specific topic. Sensis has carried out a series of e-Business Reports, as well as 
the 2004 Consumer Report, which analyses confidence and behaviour of Australian consumers and Small 
and Medium Enterprises. A 2004 Sensis survey reveals that the Internet has become the main source of 
information, with 43 per cent of consumers doing online research about products and services (Figure 3.4, 
left). Its 2004 e-Business Report showed that “the percentage of small businesses with a web site increased 
during the year from 36 per cent to 45 per cent in total. Another 13 per cent of small businesses indicated 
that they intend to get a web site within the next 12 months. The remaining 28 per cent of small businesses 
indicated that they had no intention of getting a web site this year” (Figure 3.4, right). 

Finally, comparative data on the ICT sector across different countries is collected and disseminated by 
international organizations, such as the ITU and the OECD. These are frequently taken into consideration to 
evaluate Australia’s achievement and to benchmark it. 

http://www.tio.com.au/about_tio.htm


 

Chapter 3 – Measuring the digital divide   123 
 

 

Figure 3.4: Quick, tell me what’s happening: Private sector surveys 

Consumers’ sources of information, Australia May 2004 (left) and the percentage of small businesses with Internet 
access, PCs, and web sites and their intention to set up a web site, Australia, May 2004 (right) 
 

 

 

 
 

Source: Sensis Consumer Report, June 2004 (left) and Sensis e-Business Report, July 2004 (right). 

Note: The Sensis Consumer Report (left chart) is based on a sample size of 1 500 Australians from metropolitan and regional 
areas and includes people from all states and territories, of ages, ranging from 14 years and up. Demographics such as 
gender, employment status, income ranges and family status are collected to enable cross-analysis of data. The 
e-Business report (right chart) is based on research from 1 800 SMEs, and based on telephone interviews. Small 
businesses are defined as those with less than 20 employees. 

 
 
 

4 COOPERATION  AMONG  USERS  AND  PROCEDURES  OF  ICT  STATISTICS 
The importance of cooperation amongst national agencies involved with ICT cannot be over-emphasized. 
Collaboration is crucial to producing meaningful ICT statistics, particularly since Information and 
Communication Technology as a tool for social and economic development will cut across different sectors 
of the economy and involve various players. To understand whether and how individuals, households, 
businesses, schools, the government etc are using ICT, it is necessary to move beyond the traditional 
telecommunication sector and the ICT industry and to address and work with the different sectors directly. 
Surveys are particularly useful in this respect and research has shown that the inclusion of and the 
cooperation with the national statistical office is a key factor for successfully monitoring the path towards an 
information society. 

4.1 The national statistical office 
A robust legal foundation and mandate have allowed Australia’s National Statistical Office to adequately 
expand its work in the area of ICT and become the key source of ICT statistics23. DCITA, the ACCC, as well 
as the ACA extensively use ABS’ data. The ABS is tasked with meeting the statistical needs of government, 
businesses, academics and the community. In determining priorities for statistics the ABS seeks input from 
all these groups and then independently determines its program of statistical collections and other work. To 
ensure that its data collection continues to meet high priority needs, the ABS reviews its user requirements 
for ICT data regularly and there are different ways of providing input to the data collection process: 

Australians may present a high level submission to the Australian Statistical Advisory Council (ASAC) from 
where requests are forwarded to the corresponding ABS departments in charge. The ABS may also be 
contacted directly regarding new indicators and data requirements. In response to a high priority need for 
information the ABS included two ICT-related questions in the 2001 census. It will add a question on the use 
and uptake of broadband to the 2006 census (Box 3.1). 
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A user-funding arrangement allows government departments and agencies to provide funding to enable the 
ABS to collect a greater range of data than would otherwise have been possible within ABS resource 
constraints. The ABS innovation survey, for example, was one-third user-funded by and conceptualized with 
the help of the Department of Educations, Science and Training (DEST). Existing ABS surveys and data 
collections have therefore evolved over time and reflect policy interests of federal, state and territory 
governments. 

4.2 The regulators 

Since the ACCC concentrates on the ICT wholesale industry and the ACA is focused on retail customers, 
there is little overlap between the two regulators. They do, however, informally discuss statistical collection 
and streamline data, particularly in the area of customer service guarantees, which both agencies are 
involved in. 

4.3 The challenges of monitoring broadband 

One area where there has been some overlap is in the collection of broadband statistics. When DCITA found 
the ABS statistics on broadband – collected through its Internet Activity Survey – were not detailed enough, 
it charged the ACCC (over which it has legislative power of direction) with carrying out a more regular and 
comprehensive report (Box 4.1). 

4.4 The ICT Reference Group 

Informal cooperation and discussion amongst the main organizations involved in ICT was recently 
formalized, when the ABS, established the ICT Reference Group. The ICT Reference Group held its first 
meeting at the beginning of 2004 and will meet twice a year. Initiated by the ABS the Group includes 
representatives from the ICT industry, data providers (operators such as Telstra), DCITA, the treasury 
portfolio (responsible for measuring the macroeconomic impact of ICT), as well as representatives from the 
academic sector24. This formal mechanism to unite stakeholders to discuss ICT statistics will further 
strengthen the information exchange. In its September 2004 meeting the Group discussed broadband 
information requirements, international comparisons of ICT data, the ICT Satellite Account, and an 
Information Development Plan (IDP) for ICT statistics, which will “establish a shared understanding of 
Australia’s statistical priorities and shared responsibility for the collaborative work that will address 
statistical needs”25. To allow ICT Reference Group members to access relevant documents and discuss 
topics before and after a meeting, the ABS recently set up a website discussion forum on ICT Statistics. 

In its latest meeting, which took place in April 2005, the ICT Reference Group discussed, among other 
topics, the need for better information on IT security. Policy makers have voiced their concern about the lack 
of statistics on security issues and a potential ‘perception versus reality’ gap. Given the lack of reliable 
statistical information on security risks, breaches, and their related costs, the government currently feels that 
it is not able to formulate the appropriate policies. 

4.5 International cooperation 

On the international level, the ABS monitors international and national data collection efforts, indicator 
concepts and definitions to avoid duplication and to allow for comparability of its statistics. The ABS 
adheres to the UN fundamental Principles of Official Statistics and the International Monetary Fund’s (IMF) 
Special Data Dissemination Standard (SDDS). 

Its household and business survey questionnaires are compatible with the OECD model questionnaires. 
Australia is also an active member in the OECD’s “Working Party on Indicators for the Information 
Society”26. The ABS’ efforts to identify and agree on an internationally agreed definition for ‘broadband’ 
further show its commitment to cooperation and international harmonization27. 
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Box 4.1: Who is in charge of broadband statistics? 
 
Australia’s efforts to collect broadband statistics point to some of the challenges that countries may face in 
obtaining detailed and up-to-date ICT data, in coordinating the work of different agencies, and in balancing the 
need for supply and demand side statistics. It also highlights Australia’s drive to use statistics for optimal policy 
decisions. 

There are two distinct metrics to measure the uptake of ICT statistics in general and broadband statistics in 
particular. One is to count the number of active subscribers. In the case of broadband, this information, which 
allows for the identification of so-called supply side (or administrative) data is obtained from ISPs. The other metric 
estimates the number of broadband users by relying on sample surveys addressed to users. This latter metric, which 
produces demand-side statistics, allows the identification of user characteristics (demographic, socio-economic, 
etc). Demand-side statistics are particularly important to understand why (or why not) people are using a certain 
ICT, and what kind of impact its use has had (for example in the way a person will interact with the government, or 
shop). Both sources of data can be used simultaneously to validate the uptake of broadband, and other ICT. 

On the demand side, the ABS has included broadband–specific questions in a number of surveys, including the 
“Household Use of IT”, “Business Use of IT”, and “Farm Use of IT” surveys. A broadband question on the 2006 
Census of Population and Housing will further provide a detailed breakdown on broadband uptake. 

On the supply side, two government agencies collect broadband data. The Australian Bureau of Statistics (ABS) – 
through its Internet Activity survey (IAS), which is addressed to the ISPs – has been tracking broadband statistics 
twice a year, since the year 2000. The IAS provides information on Internet access services provided by all Internet 
service providers operating in Australia, with information on the number of Internet subscribers (broken down by 
business/ government subscribers and households) and the volume of traffic. It also provides a break down by 
access technology, which includes analog, ISDN, satellite, DSL, cable, fixed wireless, and mobile wireless. 
Following a 2003 decree by the Minister for Communications, Information Technology and the Arts, another 
government agency – the competition regulator (ACCC) – has been collecting its own broadband data. Given a 
growing interest in this market segment, the objective was to collect more detailed and frequent broadband 
statistics, including wholesale and retail broadband availability and take-up, cross-classified by technology type, 
data speed, data usage, geographic postcode and business sector. Data was to be collected quarterly instead of 
biannually (as done by the ABS) and the subscriber identification by post-code would allow a detailed (geographic) 
analysis about who in Australia is using broadband (and who is not). 

The project is still under review mainly because operators have complained about the degree of detailed information 
they would be obliged to provide. In the meantime the ACCC is collecting broadband statistics from the main ISPs. 
The results, published in the quarterly “broadband snapshot”, provide more frequent – though not more detailed – 
information than the ABS survey. Indeed, it does not provide information on business/government or household 
subscribers, nor on the volume of traffic. 

While these measures highlight the flexibility of Australia’s data collection process, there are two main problems 
with two official government organizations collecting the same statistics. For one, their results are (however slight) 
different (Box Figure 4.1, small chart). While this may be explained by the fact that ABS surveys all ISPs while 
ACCC surveys only the main ISPs, governments should publish one single official statistic, for international 
comparisons, as well as for the national record. This also applies to the definition of broadband, which the ACCC 
defines as an always-on connection with speeds in excess of 200 kbit/s compared to the ABS’ minimum speed of 
256 kbit/s. (Even though there are currently no access technologies that provide access speeds between 200 kbit/s 
and 256 kbit/s so that both definitions are essentially the same, the Australian government should agree on one 
single definition). At the same time, the duplication of efforts costs extra government resources and adds a burden 
to operators. Recognizing this, the ABS has decided to reduce the frequency of its survey to ‘annually’. Should the 
ACCC continue its broadband snapshot (or extend it) the ABS will re-examine its role in this field of statistics. 

One of the reasons the government is so keen on good and up-to-date broadband statistics, is certainly linked to the 
fact that Australia is lagging behind in terms of broadband penetration rates. In December 2004, it came in 21st 
amongst the 30 OECD members, and at 5.3 broadband subscribers per 100 inhabitants had less than one fourth the 
penetration rate of the Republic of Korea, the number one in broadband penetration. Australia was also lagging 
behind the OECD average of 8.3 per cent. The growing interest in detailed statistics is part of the government effort 
to extend broadband, through targeted government funding, an open competitive market, and regulatory safeguards, 
all of which are outlined in the Australian National Broadband Strategy and Action Plan, released in March 2004. 
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Box Figure 4.1: Australia’s broadband market 

Australia’s broadband penetration rate compared to other OECD countries, December 2004, and broadband 
subscribers in Australia (in '000s), over time, according to ABS and ACCC 

 

 

Source:  OECD, ACCC, and ABS. 
 

5 MEASURING  THE  INFORMATION  SOCIETY 

Through the collection of supply and demand/use statistics in the area of Information and Communication 
Technology (ICT) the Australian Bureau of Statistics is the key organization that monitors and measures 
Australia’s Information Society. 

Supply side statistics, on the one hand, refer to the production and delivery of ICT goods and services and 
are primarily collected from the IT Industry28. Information on the demand for and use of ICT products in 
Australia – particularly important to measure the Information Society and the focus of this case study – 
include detailed information on the use of ICT among individuals, as well as in the business sector and the 
government (Table 5.1). 
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Table 5.1: Australian Bureau of Statistics’ Supply and Demand/Use statistics on ICT 

Supply side statistics refer to the production and delivery of ICT goods and services and are collected mainly from 
the IT Industry. Information on the demand for and use of ICT products in Australia, which are the focus of this 
study, are less comprehensive than on the supply side but include detailed information on the use of ICT among 
households, in the business sector, as well as within the government. 

 

Supply Year/frequency/note Demand/Use Year/frequency/note 

Internet Activity 
Survey, Australia  

Six-monthly 
(2001-2004), annual 
from March 2005  

Household (Use of) 
Information Technology 
(HUIT) 

Quarterly (1998-2000) 
Annual (since 2001) 

Information and 
Communication 
Technology 
Industry Survey 
(ICTIS), Australia 

Biennial 
2000/2001 and 
2002/2003 

Government Use of IT Ad-hoc 

ICT commodity 
data (exports and 
imports)  

Compiled by ABS 
and obtained as an 
administrative by-
product from the 
Australian Customs 
Service  

1) Business Use of IT 
2) The characteristics of small 
 business survey (2003) 

Annual 

Economy-wide 
Economic 
Activity Survey 

Business ICT capital 
expenditure obtained 
from the annual 
survey 

Use of IT on Farms  IT use questions added to the 
Agricultural Commodity 
SurveyAnnual, except for census year 

Business R&D 
survey 

R&D expenditure by 
ICT Industries 
obtained from annual 
survey 

ABS Household Expenditure 
Survey 

2002/2003: included ICT expenditure 
questions (mobile and fixed 
telephony) 2003/2004: included 
questions on the expenditure on 
Internet charges, on the purchase/s on 
mobile phones and on home 
computer equipment 

R&D survey  ICT R&D performed 
by all sector, obtained 
from the biennial 
survey 

2001 Census of Population and 
Housing 

Every 5 years, IT use questions on the 
2001 Census 

  Survey of Education, Training 
and IT (SETIT), which 
provides information on 
peoples’ educational attainment 
and their participation in 
education and training over the 
past 12 months 

Carried out every 4 years but details 
on information technology were 
collected as a one-off component in 
the 2001 survey, only. IT results from 
SETIT 2001 were released in May 
2002, as part of the Household Use of 
Information Technology Survey 
(HUIT) 

  Survey of Children’s 
Participation in Cultural and 
Leisure Activities 

IT use questions included on 2000, 
2003 survey (biennial thereafter) 

  Survey of Disability, Ageing 
and Carers 

IT use questions on 2003 survey 
(ad-hoc) 

 
Source:  ITU adapted from ABS, 2005. 
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ABS’ surveys in the area of ICT have changed significantly over the last years, reflecting rapidly changing 
developments in the ICT sector itself. The content and frequency of ICT-related surveys and questions are 
regularly reviewed through ABS consultations and formal and informal coordination processes with the 
users of ICT statistics. They are expected to develop further in line with industry changes and emerging 
policy needs. ICT-related questions were added to the 2001 and upcoming 2006 Census of Population and 
Housing as well as to various ABS social surveys, such as the one on Children’s Participation in Culture and 
Leisure Activities. 

A summary of the different survey results is made available online, free of charge. This includes the main 
findings of the surveys, as well as information on the survey methodology, scope and coverage, definitions 
and reliability of data and estimates. Explanatory notes also highlight where results from different years are 
not comparable, and ways in which the methodology has changed. 

The fact that it takes the ABS between 12-18 months to release the survey results from the moment data are 
collected has been noted as the main shortcoming of the NSO’s data collection process. The latest Household 
Use of IT data (available in July 2005), for example, refers to the year 2002/2003 and more up-to-date 
2004/05 data will not be published until early 2006. 

The following section will provide an overview of the different ICT-related surveys carried out by ABS. 

5.1 Household Use of IT (ABS) 

The Household Use of Information Technology (HUIT) module of questions was designed to provide a 
profile of the uptake and use of information technology in Australian households. This is not a standalone 
survey but a module of data attached to other surveys and was first carried out in 1994. It was carried out on 
a quarterly basis for several years, but has been an annual survey since 200129. 

The latest HUIT survey was released in September 2004, with data referring to 2002 and 2003 
30. For an 

overview of the HUIT module questions, see Annex 1. 

Since HUIT questions are added to different surveys, sample sizes vary31. The survey is carried out through 
personal, face-to-face interviews. Whereas HUIT questions vary, the survey has always covered household 
access to computers and the Internet (by geographic location). This allows ABS to show developments over 
time (Figure 5.1, left). While the latest HUIT survey contains detailed information on the use of IT by 
specific groups (including the indigenous, people with disabilities, the aged, and children between the age of 
5 and 14), the 2002 HUIT (as part of the General Social Survey) included detailed questions addressed to 
non-users, and on the topics of e-commerce and teleworking. Through this flexible approach, ABS has 
addressed specific topics and relevant policy issues related to the use of IT by different user groups. 

The level of detail of these surveys further allowed ABS to break down the results by gender, geographic 
location, education, employment, and disability status. People were also questioned why, how often and 
where they accessed a computer. Ad-hoc surveys on specific groups, on the other hand, paint a snapshot 
image, and do not allow for comparisons over time. 

The latest HUIT showed that the number of Australian households with access to a computer at home had 
increased from 44 per cent in 1998 to 66 per cent in 2003 (Figure 5.1, left). Fifty-three per cent of Australian 
homes had an Internet connection, up from 16 per cent in 1998. Depending on the region, these numbers 
fluctuated, though, between 66 per cent (in the Australian Capital Territory), to 41 per cent in Tasmania.  

The 2004 HUIT further included information on Internet access and computer use of people aged 15 years or 
over with a disability, people aged 60 years or over, and Indigenous people. All three groups showed lower 
Internet access and computer usage rates, compared to the 2002 Australian average of 58 per cent 
(Figure 5.1, right). The divide is particularly large for senior Australians, only 29 per cent of which reported 
having used a computer and 21 per cent of which reported having used the Internet in the last 12 months. It is 
also interesting to note that only half of all indigenous people that are online use the Internet from at home, 
compared to over 75 per cent of any of the other groups. Form a policy perspective, this points to the 
importance of community access points, such as public libraries, to bring indigenous people online. 
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Figure 5.1: Household use of Information Technology (HUIT) 

Percentage of Australian households with access to a PC and the Internet, 1998-2003 (left) and ICT use by 
different user groups, 2003 (right) 

 

 

 

 

 
Source: ABS HUIT 2004. 
Note: The groups “People with a disability” and “Indigenous people” refer to those who are 15 years old or older. 
 The results of these two charts are not comparable since the survey questions are addressed to households (on the 

one hand) and individuals (on the other hand). The 2003 HUIT, however, surveyed individuals and showed that in 
2002, 58 per cent of Australians were using the Internet. 

 
 

Children between the age of 5 and 14 had much higher ICT usage levels, 95 per cent of them using a 
computer and 64 per cent accessing the Internet in the last 12 months. Amongst the 12 to 14 year olds, as 
many as 88 per cent had been online and 99 per cent had used a computer. 

The HUIT results for 2004-05 are expected in early 2006. 

5.2 Business Use of IT (ABS) 

The Business Use of Information Technology (BUIT) survey has been conducted annually since 
1999/2000. It collects data on Australian businesses using computers, the Internet and websites. It also 
examines the type of Internet connection that businesses have, the functionality of their websites, and 
whether or not they place and receive orders via the Internet. The BUIT survey is revised every year to 
reflect recent developments in the use of IT by businesses. It has, over the years, moved from basic IT 
uptake, to more sophisticated use of IT, including IT security issues and e-commerce. Statistics are collected 
by state/territory, business size (based upon both employment and income), and type of business (according 
to ANZSIC, the Australian and New Zealand Standard Industry Classification)32. 

The survey covers all types of employing businesses (based on the ABS business register) in Australia 
except for religious organisations and private households employing staff. The survey is conducted by postal 
mail and is based on a random sample of around 12 500 businesses, stratified by industry, geographic 
location and the number of employees. Results for the period 2003/04 were released in March 2005. The 
latest survey includes information on broadband, as well as some international comparisons. The latter 
includes the proportion of businesses using the Internet and the proportion of businesses placing and 
receiving orders via the Internet or web. For an overview of the BUIT questions, see Annex 2. 

The proportion of businesses using the Internet range from 63 per cent in the UK to 96 per cent in Finland. 
At over 90 per cent, Australia’s level of Internet use is toward the upper end of the range. Within the group 
of 19 selected OECD countries, it is also ranked amongst the top one third in terms of businesses’ 
e-commerce activities (Figure 5.2, bottom). 
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Figure 5.2: Business use of IT (BUIT) 

Percentage of Australian businesses using a PC, the Internet, and those with a website, 1999-2004 (top left); 
reasons why businesses do not have a broadband connection, 2003/04 (top right), and proportion of businesses 
using the Internet, and placing and receiving orders via the Internet or the web (bottom) 
 

 

 

 
 

By 2003/04, 41% of all 
business using the Internet 

had a broadband connection 
 

 
 

Source: ITU adapted from ABS BUIT 2005. 
Note: In the top right chart, only businesses that were already using the Internet (74% of total) were questioned. 
 In the bottom chart, data on the proportion of businesses receiving orders via the Internet or web for Ireland were not 

available. The data on Australia is taken from the BUIT; all other data are provided by the OECD. In most cases, these 
proportions are of all employing businesses, which employed ten or more persons. 

 
 

The findings highlight that while the proportion of businesses using a computer has remained around the 
same level for the last four years (around 85 per cent), the proportion of businesses with Internet use and web 
presence has grown from 69 per cent and 22 per cent in 2000/01, to 74 per cent and 25 per cent, respectively, 
in 2003/04 (Figure 5.2, top left). 
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In June 2004, 41 per cent of all businesses with Internet access had a broadband connection33. Connection 
speeds vary with the size of businesses and larger companies tend to have a higher percentage of broadband 
connections. The large majority (78%) of businesses with 100 or more employees, for example, had a high-
speed connection. Most of these high-speed connections (67%) were DSL, followed by cable (28%). 
Businesses were asked to identify the reasons for not choosing high speed access and the main reasons were 
high costs (46%) and a lack of perceived benefits (29%) (Figure 5.2, top right). 

5.3 Government Use of IT (ABS) 

Between 1993 and 2000 three surveys were carried out on Information Technology use by government 
organizations. Since then, the ABS has not collected any information on how governments are using ICT.  
The Government Technology survey (GTS), published in July 2004 and covering the fiscal year 
2002/2003, focused exclusively on government spending on Information and Communication Technology 
(ICT)34. The survey showed how much the different levels of government (federal, state/territory, local) were 
spending on ICT employment and other operating expenses, including hardware, software, consultants, and 
outsourcing. Today, information on government use of ICT is collected and commissioned primarily by the 
Australian Government Information Management Office (AGIMO), which falls under the Department of 
Finance and Administration (Box 5.1). 

5.4 ICT in Schools 

Given Australia’s wealth of ICT data covering various sectors, it might be surprising that there is little 
detailed or regular information on the use of ICT in the educational sector. Despite several policy initiatives 
that acknowledge the importance of information and communication technology (ICT) in improving the 
quality of teaching and learning and a number of ad-hoc studies, there are no regular statistical reports on the 
topic. While the ABS has regular ICT surveys on households, businesses, the government, and farms, there 
is no dedicated survey covering ICT use in schools35. 

The main reason for this disparity is that the responsibility for education is often vested in different levels of 
government. State and territory governments have constitutional responsibility for the delivery of school 
education, making nationally consistent data collection more difficult. 

Surveys in other countries have highlighted the importance of educational institutions as access points. In the 
European Union in 2002, for example, 19 per cent of Internet users connected at their place of study. Other 
reports show that young people are a particularly easy population group to bring online, since they are quick 
learners and adopters of new technologies. Another benefit of connecting educational institutions is that ICT 
access can be extended to the wider community outside of school hours, for example, in rural communities 
that are more difficult to connect. To understand the use and efficiency of ICT in schools, data should 
regularly be collected on school connectivity, including the type of Internet access and the number of 
students per PC. Surveys should monitor how students and teachers are using ICT, track ICT skills, and 
show how ICT has altered (and improved) the way in which students learn. 

In 1999, the Ministerial Council on Education, Employment, Training and Youth Affairs (MCEETYA), 
chaired by the Minister for Education, passed the Declaration on National Goals for Schooling in the 
Twenty-First Century36. Goal 1.6 of this plan stipulates that students, when they leave school, “should be 
confident, creative and productive users of new technologies, particularly ICT ”37. In 2002, the Australian 
Ministry of Education endorsed the first Measurement Framework for National Key Performance Measures 
as the basis for reporting on progress towards these goals. The Framework contains a timetable that identifies 
key performance measures and an agreed assessment cycle for the period 2002-2009. From 2005 onwards, 
ICT skills will be monitored against a particular achievement standard using a three-yearly sample 
assessment at (school) year six and ten. The priority will be on general ICT skills and knowledge, not 
specialized ICT courses. It includes using ICT appropriately; accessing, managing, integrating and 
evaluating information; developing new understandings and communicating with other. Each of these 
processes will be assessed with the help of specific key performance measures that will be developed 
through empirical judgment methodology38. 



 

 132  Chapter 3 – Measuring the digital divide 
 

 

Box 5.1: Australia – an example of e-government (and how to measure it) 

Australia consistently ranks high in terms of international e-government benchmarking reports and surveys. 
According to a 2003 study by ACNielsen, Australia had the highest percentage (36%) of home Internet users 
accessing government websites. Other comparative studies recognizing Australia’s exemplary e-government 
developments include the Accenture eGovernment Leadership Report (2004) and the 2003 UN World Public Sector 
Report “E-Government at the Crossroads”. 

One of the main reasons for Australia’s e-government success story is top-level policy support to bring the 
administration online. This is evident in its decision to set up the Australian Government Information Management 
Office (AGIMO, at www.agimo.gov.au) to foster the efficient and effective use of information and communication 
technology (ICT) by Australian Government departments and agencies. Besides fostering the use of ICT by 
Australia’s government departments and agencies, AGIMO, which falls under the Department of Finance and 
Administration, works with agencies to develop standards to integrate services across agencies and promotes 
improved government services through technical interoperability and business processes. 

Careful monitoring of the first phase of putting all appropriate Australian Government services online is another 
key factor to Australia’s successful implementation of e-government. E-government monitoring was first 
introduced to track if all appropriate government services were online, as stipulated in the 1997 Government Online 
strategy. The progress towards this goal was measured by so-called ‘pulse reports’ – surveys to monitor agencies’ 
progress towards the 2001 deadline. Once the goal was met (on time), the government produced the Better Services, 
Better Government (also referred to as e-government) strategy. The key was to go beyond providing online services 
and to add value, for example by bundling different online services, by optimising user satisfaction and by making 
services more responsive. Today, the e-government agenda, which is focussed on transforming and optimizing all 
government services, has set a number of new goals. To monitor progress on how agencies are meeting the 
e-government agenda, AGIMO has set up regular review mechanism, identified key performance indicators and 
developed an appropriate evaluation framework and benchmarks. This include the provision of the Demand and 
Value Assessment Methodology – through which government agencies assess the value and need for specific online 
service – as well as the 2003 E-government Benefits Study, which provides information on the demand for, and 
value and benefits of e-government services (See www.agimo.gov.au/ government/damvam). 

The study highlighted that more and more businesses were making use of e-government services, with demand 
expected to grow by more than 30 per cent a year. By 2002/03 over 80 per cent of Internet users were also users of 
e-government services. Findings showed, for example, that “non-government online users indicated a strong 
preference for using the Internet to support a variety of business and personal needs… These included email, 
banking and bill paying, shopping, access to news,” and from this the report concluded that “there is clear evidence 
that non-government online users are conducting Internet transactions for various business and private reasons 
that agency business managers might capitalise upon when extending and broadening the scope of government 
online programs” (Box Figure 5.1, left chart). The report further analyzed barriers to e-government take-up and 
calculated costs/benefit ratios for government agencies providing e-government services, as well as cost savings by 
consumers, including businesses (Box Figure 5.1, right chart). Social benefits were measured (through surveys) in 
terms of service improvements, community skills and knowledge, and new business or work opportunities. AGIMO 
emphasizes that the results of its surveys directly feed back into the policy process. 

While the findings were based in part on surveys, many of the basic statistics presented in the E-government 
Benefits Study, such as the number of households and businesses that have access to the Internet, were from ABS. 
AGIMO cooperates with the NSO and leverages on ABS surveys to add specific questions. To complement ABS 
data, AGIMO regularly carries out e-government studies and adhoc surveys, for example to provide up-to-date 
information on Australians’ use of, satisfaction with, and barriers to e-government services. In many cases, surveys 
are carried out by private companies which are usually able to collect data and produce results within six months. In 
June 2005, AGIMO released the first in a series of planned annual reports in a longitudinal study, ‘Australians’ Use 
of and Satisfaction with E-Government Services’. The initial study was commissioned to establish a baseline 
understanding of Australia’s uptake of e-government services, satisfaction with e-government services, and barriers 
to e-government use. The report also shows the level of people’s satisfaction with those services together with their 
preferences and expectations. 

 

In 2000, MCEETYA endorsed ‘Learning in an online world: the school action plan for the information 
economy’39. Besides turning students into ICT users, the action plan calls upon schools to make use of ICT 
to improve the way students learn as well as to make their business practices more efficient. In 2003, 
MCEETYA’s ICT in Schools Taskforce, which is responsible for measuring progress towards the goals 

http://www.agimo.gov.au
http://www.agimo.gov.au
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identified in the action plan, published a first report mapping its ICT infrastructure goals. Specifically, the 
report measured bandwidth levels, compared the school sector’s telecommunication costs, as well as the 
provision of hardware (such as PCs) and technical tools. 
 

Box Figure 5.1: e-government 

Reasons for those not using e-government services to go online (left) and amounts (in AUS$) saved by businesses 
through the use of e-government (right) 
 

 

 

 

Source:  NOEI/DMR Consulting. E-government Benefits Study. April 2003. 
 

 
 

The study showed that while almost all schools provided access to the Internet, bandwidth provision in 2003 
varied substantially. Thirty per cent of schools had a capacity inferior to 128 kbit/s and some 10 per cent had 
more than a 1 Mbit/s connection (Figure 5.3). With this, access to the Internet remained slow and bandwidth 
constraints restricted the use of certain applications, such as video conferencing, the delivery of distance 
education, and remote access to resources. The report showed that nationwide, schools had approached a 
ratio of one computer for every five students40. 
 

Figure 5.3: ICT infrastructure in Australian schools, 2003 

Bandwidth Provision to Australian schools, by technology, 2003 
 

 

Source: MCEETYA ICT in Schools Taskforce. Learning in an online world: the school education action plan for the 
information economy. Infrastructure progress report 2003. 
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The current lack of statistics covering the areas of ICT skills and ICT in education is certainly a major gap in 
Australia’s statistical spectrum. This shortcoming that has been recognized by ABS and others. At the end of 
2004, ABS published an in-depth information paper on “Measuring Learning in Australia. Plan to Improve 
the Quality, Coverage, and Use of Training and Education Statistics”. A joint initiative of different 
educational organizations and departments and the ABS, “the Plan is an agreement among key stakeholders 
on the statistical work required in the education and training fields to support policy, planning and 
accountability and provide a better evidence base for analysing learning outcomes in the wider social and 
economic context. It recognises the diversity of arrangements for the collection and dissemination of 
education and training statistics, including the work of education and training agencies, the ABS, and 
various committees and task forces”41. While the plan would seem to provide a good starting point for the 
discussion on how to monitor ICT skills and ICT in education, there is simply a reference made to the ICT 
skills and knowledge section of the Measurement Framework for National Key Performance Measures. 
Another area in need of further consideration, particularly in light of the ICT Satellite Account (See 
Section 5.6 on Other ICT related surveys and statistics) is the educational sector as a user of ICT goods and 
services. 

5.5 The New Economy &  Information Society (ABS) 

Apart from the work on ICT statistics discussed, ABS undertakes a range of activities in relation to 
measurement of the New Economy and Information Society. These include conduct of R&D surveys, 
some preliminary work on innovation and biotechnology measurements and, more recently, development of 
a knowledge-based economy/society measurement framework. 

In September 2003, the ABS published a compendium of Knowledge-based Economy and Society 
(KBE/S) statistics “Measures of a knowledge-based economy and society”. The main objective of the 
framework is to help policy-makers understand, monitor and assess, through the use of relevant statistics, the 
degree to which Australia is (and is developing into a) knowledge-based economy and society. 

The framework, which this measurement is based on, has five dimensions, including the three core 
dimensions: “Innovation and entrepreneurship, human capital, and ICT”. The two supporting dimensions 
are “Context and Economic & Social impacts”, but no indicators have been developed for these (Figure 5.4). 
Apart from one indicator on educational participation (which is taken from the OECD), all data are from 
ABS. See Annex 3 for a complete list of the three core dimensions, 13 characteristics, and 45 indicators42. 
Due to resource constraints these indicators will no longer be updated after June 2005. 

 

Figure 5.4: Core dimensions of the KBE/S 

 

Source:  ITU adapted from ABS. 
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Despite the decision to discontinue this project, the ABS’ initiative to identify a set of indicators and to draw 
diverse statistics together into a structured and logical manner shows that the work of Australia’s national 
statistical office goes beyond simply collecting statistics. It shows its involvment in identifying and 
developing indicators according to their impact on society and economy. This is further highlighted by the 
fact that ABS has started to explore the provision of so-called “impact indicators”, which will help show the 
difference that the use of ICT has on efficiency and the creation of wealth. By conceptualizing the use and 
impact of its statistics (and in some way becoming a user of its own data), the ABS has taken in important 
role in making the connection to the policy circle and policy discussion. Through this, the ABS can identify 
those statistics that need to be collected to measure the information society and economy and help close the 
gap that may exist between the producers (on the one hand) and the users of statistics (on the other hand). 

5.6 Other ICT-related surveys and statistics by ABS 
The latest ABS publication on the Use of Information Technology on Farms was released in 
September 2004. Data were obtained from questions included in the 2002/03 Agricultural Survey and refer 
to June 2003. The publication, which is the fourth of its kind since 1993/43, analyses the use of computers 
and the Internet by farms. It consists of a sample of approximately 35  000 farms (about a quarter of all farms 
operating in Australia). The 2003/04 publication is expected to be released in August 2005. It will include 
information on broadband use on farms, a question that was funded by the Department of Communications, 
Information Technology and the Arts (DCITA)43. 

While the earlier surveys asked about access to a computer and the Internet, the 2002/03 survey was the first 
to inquire about the use of computers and the Internet for business operations (Figure 5.5), which limits the 
comparability of data over years. Only in 2002 did ABS include questions on access and use of computers 
and the Internet. As with other surveys, ABS includes detailed ‘explanatory notes’ on the survey, including 
the changes in methodology compared to previous surveys. See Annex 4 for the ‘Use of IT on Farms’ 
questions on the 2003/04 Agricultural Survey. 

 

Figure 5.5: ICT on Farms 

 

Source: ABS. 

Note: Only farms with an estimated value of agriculture operations of $ 5 000 or more are included in the survey. No data 
was collected for the 2001 period. “Using” the Internet and a computer refers to “usage as part of the business 
operation”. 
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The latest published survey showed that in 2003 an estimated 54 per cent of farms used a computer and 
46 per cent used the Internet as part of their business operations. This represented only a slight increase (of 
one and three percentage points, respectively) from the previous year. The survey highlighted a geographic 
divide in access to and use of ICT. While Western Australia reported the highest proportion of farms using a 
computer (67 per cent) and the Internet (59 per cent) for business operations, Victoria reported the lowest 
proportions, with 49 and 40 per cent, respectively. Data are also disaggregated by industry and show that the 
horticulture and fruit growing, poultry farming and other crop growing industries reported the highest 
proportion of Internet use (51 per cent), while the grain, sheep and beef cattle farming and dairy cattle 
farming industries reported the lowest proportion of farms using the Internet (both 44 per cent). There was a 
strong relationship between farm size (as measured by the estimated value of agricultural operations) and the 
use of a computer and the Internet. As farm size increased, so did the proportion of farms using a computer 
and the Internet. 

The 2002 data show that farms have higher Internet and computer access than the average Australian 
household. Sixty-one and 48 per cent of farms have access to a computer and the Internet, compared to 
‘only’ 46 and 61 per cent of all households, respectively. This is probably related to the fact that most farms 
use the Internet and the computer for business purposes. 

The ABS’ Internet Activity Survey (IAS) was first launched in 2000 and was carried out every six months 
until March 2005, when the statistical office decided to make it an annual survey44. The IAS provides 
information on Internet access services provided by all Internet service providers (ISPs) operating in 
Australia. Contrary to most other surveys, the IAS is published relatively quickly once data has been 
collected. The latest survey, covering the September 2004 reference period, was released in March 2005. 

The survey provides information on the number of Internet subscribers (broken down into business/ 
government and households), and the volume of traffic through ISPs to Internet subscribers. It also provides 
a breakdown by access technology, which includes analog, ISDN, satellite, DSL, cable, fixed wireless, 
mobile wireless, and other. These results allow a breakdown by broadband and narrowband. 

The survey is regularly reviewed and a change was recently made to the question on SPAM filtering 
products and their provision by ISPs. An additional category was included to capture those ISPs who provide 
SPAM filtering products as both free and a charged service. Previously, only an either/or response could be 
given. 

By September 2004, Australia was home to a total of 5.7 million Internet subscribers (ten per cent more than 
six months previously) and a total of 687 Internet Service Providers (ISPs). The Australian ISP market is 
dominated by ten large ISPs, with over 100 000 customers each. Non-dial up subscribers grew by over 50 per 
cent and by September 2004 represented 23 per cent of all Internet subscribers (up from 16 per cent 
six months earlier). Most of the growth for non dial-up came from the household sector (Figure 5.6, left 
chart). Digital Subscriber Line (DSL) was the predominant access technology used for non dial-up Internet 
services, representing over 60 per cent of total non dial-up subscribers (Figure 5.6, right chart). By 
September 2004, Australia recorded a total of 1 290 000 broadband subscribers, an increase of 55 per cent 
over the last six months. Data downloaded by subscribers during the September quarter 2004 increased by 
72 per cent. High-speed technologies have largely contributed to this growth, with non dial-up subscribers 
accounting for 84 per cent of the total data downloaded. 

The Information and Communication Technology Industry Survey (ICTIS) is a biennial survey that 
collects data on the production and distribution of information technology and telecommunication (IT&T) 
goods and services by businesses in Australia. Similar to the Household use of IT survey, this survey uses 
existing surveys by adding relevant ICT data items and modules to questionnaires45. The latest ICTIS was 
released in September 2004 and presents 2002/03 results. The data include all employing businesses across 
industry classes where ICT activity is likely46. 

Key data include domestic production of ICT goods and services, the level and profile of employment, as 
well as investment trends in the ICT industries. The last survey revealed that at the end of June 2003, there 
were some 25 500 businesses classified within the ICT industry grouping, of which 94 per cent were 
considered to be ICT specialist businesses. Seventy-seven per cent of the latter worked in the area of 
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computer consultancy services industry, 8 per cent in the computer wholesaling industry and 4 per cent in the 
telecommunication services industry47. ICT specialist businesses employed close to 236 000 persons, 46 per 
cent of which were considered as ICT employees. 

 

Figure 5.6: Dial-up or not? 

Total business and household Internet subscriptions by dial-up and non-dial up technology, March 2003- 
September 2004 (left) and Internet subscribers by access technology, September 2004 (right) 

 

 

 

 
 
Source: ABS. 
Note: In the right chart, “other” includes cable, satellite, fixed + mobile wireless, etc. 

 

The ICTI Survey further analyses the income and profit generated by the industry and monitors capital 
expenditure and total industry value by businesses in the ICT industry grouping. Data from the survey are 
extensively used by DCITA’s ICT Industry Division, to analyse emerging needs within the industry, for 
policy input and to promote Australia as an attractive location for investment (Box 5.2). 

The ABS is currently preparing to publish an ICT satellite account, a detailed overview of supply and 
demand for ICT products in Australia. Carried out by the ABS’ National Accounts Research section, the 
study, covering primarily the period 2002/03, will assemble data on all of the ICT goods and services 
produced and consumed by all sectors and industries in the Australian economy48. This “whole economy” 
perspective will measure the domestic production of international trade in ICT goods and services, and show 
employment in and employment through the ICT sector. It will take into consideration the contribution of 
ICT outside the traditional ICT industry and highlight the overall contribution of ICT on GDP. The 
importance of ICT has become a major policy issue in Australia and the study is expected to help policy-
makers understand ICT investment and its impact on productivity. 

The range of outputs included in the satellite account will reflect a number of factors, including: what is 
technically feasible, given Australia’s range of ICT statistics for 2002-03; the statistical integrity exhibited 
by the data inputs to the satellite account; and the input of potential users. They may include: 

• Domestic production and consumption of ICT products by industry; 
• Investment in ICT products by type of product (hardware, software); 
• ICT-related current expenses of businesses and the government, by type of expense (telecommu-

nication, ICT repair and maintenance, wages, ICT contractors and consultants); 
• Household spending on ICT products and goods; 
• International trade in ICT products (by type of ICT product, and by principal destination and 

source); and 
• Number of employees mainly engaged in ICT-related work, and compensation of employees, by 

ANZSIC industry. 
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Box 5.2: More and more production and employment for and through ICT 
The ICT Division, part of the Department of Communications, Information Technology and the Arts (DCITA), 
provides policy advice and input on a range of issues pertaining to the Australian ICT sector. Its objectives are to 
develop strategies fostering an internationally competitive ICT industry, to help identify emerging trends and needs 
(for example in the area of employment) and to support research and development relevant to ICT. 
To carry out its tasks, the ICT Division relies heavily on ABS data, particularly for fundamental statistics provided 
through the Labour Force Survey, the Expenditure on Research and Development Surveys, and the Information and 
Communication Technology Industry Survey (ICTIS). To complement the ABS data and survey results, the 
Division carries out its own in-house studies and commissions research from third parties. DCITA also uses the 
Department of Education, Science and Training’s statistics on students enrolled in IT, and the Department of 
Employment and Work Place Relation’s labour force and ICT job vacancies data. Data from the Department of 
Immigration and Multicultural and Indigenous Affairs is used to analyse the labour market. In November 2004, 
employment in the Australian ICT sector represented 3.6 per cent of total Australian employment. The 
unemployment rate for ICT professionals was 3.1 per cent, below the national rate of 5.3 per cent. Employment of 
ICT professionals had remained stable between 2000 and early 2004. While there were some 236 000 people 
employed in ICT specialist firms in June 2003 (Box Figure 5.2, top left), some 356 000 ICT professionals and 
trades persons worked in the broader Australian economy in late 2004. 
A 2004 report to DCITA on “ICT Production in Australian Small and Medium Enterprises (SMEs)” – based on a 
survey by Sensis – showed that ICT related employment today represents an average of 15 per cent of Australia’s 
SMEs (Box Figure 5.2, bottom). These findings demonstrate that ICT skills and employment are becoming 
increasingly important, even outside the traditional ICT sector. Other studies also confirm that considerable ICT 
production is going on throughout the entire economy. However, since most of this ICT production is incorporated 
into other (non-ICT) goods and services, it is not measured as ICT. This is a major shortcoming in the way ICT 
production and services in Australia (and other economies around the world) are measured and suggests that the 
real economic impact of ICT is far greater than current data suggest. The ABS’ satellite account (discussed under 
section 5.6) will overcome some of these shortcomings and help produce more reliable data. 
The ICT Division also publishes gender-disaggregated data, which it is able to obtain from the ABS’ ICTIS. In June 
2003, ICT specialist firms remained predominantly male – with 68 per cent men compared to 32 per cent women 
employed. The wholesale trade industry had the highest proportion of male employees (70%) and the 
telecommunications services industry the lowest (65%) (Box Figure 5.2, top right). 

Box Figure 5.2: Employment in the ICT industry, by sector, 2003 (left), and by gender (right); and 
percentage of employees in SMEs involved with ICT, by industry, May 2004 (bottom) 
 

 

 

 
 

 
Source:  DCITA’s ICT Industry Division, ABS ICTIC (top charts) and SENSIS (bottom chart). 
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The ICT satellite account separates the supply and use side of ICT, based on national accounts data, trade 
and other existing surveys and data collections49. Part of the reason the ABS is able to carry out such a 
detailed ICT satellite account is because it already has an extensive range of ICT-related data. Existing data 
collections that will feed into the ICT satellite account include a number of macroeconomic statistics on 
imported and exported ICT goods (data are obtained as an administrative by-product from the Australian 
Customs Service) and statistics on international trade in ICT services obtained from the ABS Survey of 
International Trade in Goods and Services. 

Besides providing a better picture of the impact of ICT on the overall economy, the report will help to 
identify data gaps and deficiencies in data quality since – at least in theory – supply and demand side 
accounts should be in perfect balance. The report will also help to clarify the classification of ICT goods, 
promote a more detailed understanding of the sources of supply and use of ICT, and help governments and 
the private sector make informed policy decisions. 

The study, which is the first of its kind, is expected to be published in September 2005. Other countries, 
particularly OECD member states, will be using the study to better understand their own ICT sector. 

6 INTERNATIONAL  BENCHMARKING 

“Australia must measure its response against [its] global peers, not against our own past performance, 
strong as it has been.” 

(from Department of Communications, Information Technology and the Arts. Australia’s Strategic Framework for the Information 
Economy, 2004-2006. Opportunities and Challenges for the Information Age. July 2004) 

Australia frequently puts its own performance into perspective by comparing itself to other countries. 
International comparisons are used to promote different sectors and particularly to attract international 
investors:50 

• Australia’s economy has been ranked the most resilient in the world for the third year in succession 
(World Competitiveness Yearbook (WCY) 2004). 

• Australia has the lowest risk of political instability in the Asia Pacific and the third lowest risk in the 
world (WCY 2004). 

• Australia’s telecommunications and IT market is the fourth largest in the Asia Pacific region (World 
Information Technology and Services Alliances 2004). 

• Characterised by early technology adoption rates and strong B2B growth, Australia is ranked third in 
the Asia Pacific region for “e-business readiness”(Economic Intelligence Unit – EIU 2004). 

In the area of ICT, the country’s high ranking in terms of e-government has been highlighted in Box 5.1. The 
latest ABS Business Use of Information Technology (BUIT) survey shows that Australian businesses, 
compared to a number of OECD countries, are doing relatively well in terms of their Internet use and 
e-commerce activity (Figure 5.2, bottom). 

At the same time, comparisons are used to highlight weaknesses, for example in the area of broadband: 
“While Australia was a fast adopter of earlier generations of communication technology, Australia is 
currently lagging behind other Organisation for Economic Cooperation and Development (OECD) countries 
in broadband take-up”51. (See Box 4.1 for a discussion on broadband statistics and benchmarking). 

DCITA extensively uses the ABS and other statistics to analyse ICT developments, compare Australia to 
other countries and, based on these, make policy adjustments. In its 2002 Regional Telecommunications 
Inquiry Report, for example, it compared Telstra’s call drop-outs to those in the UK, concluding that 
“Telstra compares favourably with UK carriers in terms of dropped calls”52 To compare Australia’s 
performance internationally, DCITA’s Information Economy Division has developed the Information 
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Economy Index (Table 6.1). The annual report benchmarks Australia’s and eleven other countries’ 
performance in the information economy, presenting an Index of 19 indicators relating to readiness to 
participate in the information economy, and intensity of this participation (Table 6.2). The indicators for the 
Index have changed from previous years and were chosen and developed in accordance with the following 
parameters: 

• relevance of the indicator as a measure of development and progress of the information economy for 
each one of the countries benchmarked; 

• while the Index is an aggregation of heterogeneous indicators, for each indicator the data used is to 
be homogenous in terms of methodology, reference period and clear units of measure; 

• likelihood of future availability of compatible data for continued benchmarking. 

 

Table 6.1: 2004 Information Table 6.2: Information Economy Index indicators 
Economy Index Ranking 
 
Rank Country Score 

1st
  US 65.1 

2nd
  Canada 64.9 

3rd
  Sweden 62.4 

4th
  Hong Kong 59.7 

5th
  Netherlands 58.6 

6th
  Australia 58    

7th
  UK 55.5 

8th
 Japan 52.4 

9th
  Germany 49.1 

10th
  Spain 44.2 

11th
 Italy 43.4 

12th
  France  42.9 

 
Source:  DCITA. 

 
1. Percentage of persons 16 years and over with use of a mobile phone 

2. Percentage of households which own / lease a PC 

3. Percentage of households online 

4. Internet connection speeds 

5. Broadband households as a percentage of total households 

6. Percentage of persons 2 years and over with Internet access via a 
 home PC 

7. Percentage of persons 16 years and over with Internet access from 
 any location 

8. Percentage of persons 16 years and over with Internet access at home 
 or work 

9. Wireless Internet access 

10. Percentage of persons 16 years and over with Internet access by 
 gender 

11. Percentage of persons 16 years and over with Internet access by age 
 group 

12. Number of secure servers per million inhabitants 

13. Price of broadband access 

14. Average number of Internet sessions and hours online per month 

15. Percentage of persons 16 years and over purchasing online 

16. E-readiness rankings 

17. Percentage of businesses online 

18. Penetration of online government services 

19. E-government rankings 
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While these factors limit the scope of the index in terms of the number of countries and indicators that can be 
included, they make it a very straightforward index in terms of methodology. Each indicator is given equal 
weighting for its contribution to the final ranking and the indicators include the access and use/intensity of 
Information and Communication Technology. 

According to the report, “Australia is ranked highly in indicators targeting Internet access, number of secure 
servers per million inhabitants, penetration of online government services, and most importantly price of 
broadband, reflecting the declining entry-level price of broadband in Australia”. Despite the low cost of 
broadband, Australia ranks last in Internet connection speeds (indicator 4) and second last in terms of 
broadband households as a percentage of total households (indicator 5). Overall, Australia ranks 6th and one 
position lower than in the 2003 Information Economy Index. While 16 indicators have remained exactly the 
same between 2003 and 2004, the total number of indicators was reduced from 23 in 2003, to 19 in 2004. 
The indicators “Price of 40 hours of Internet use at peak times” and “Charges for a basket of national leased 
lines of 2 megabits per second ” were replaced by the “price of broadband access”. Some other indicators 
were modified. While these changes make the index more flexible in terms of recent developments, it 
somewhat limits the comparability from one year to the other. Surprisingly, the changes in indicators are not 
discussed in the 2004 Index report. 

To make data comparable across countries, the index does not use any national statistics (for example the 
ABS) but primarily Nielsen/NetRatings, eMarketer, OECD and some other sources. Particularly private 
marketing research companies do not always indicate the source of their data, which limits the transparency 
of the information and makes it difficult to verify. In the case of Australian “households with Internet 
access”, for example, the source for the Nielsen/NetRatings data is not quite clear. While Nielsen/NetRatings 
estimate that between the fourth quarter of 2002 and the fourth quarter of 2003, 54-58 per cent of Australian 
households had Internet access, the Australian Bureau of Statistics estimated this number to be at 53 per cent 
(in 2003). The figures are even more divergent for 2002, when Nielsen/NetRatings estimate that 54 per cent 
of households had access to the Internet, compared to 46 per cent according to the ABS. 

These problems highlight the difficulties that countries and international organizations and research 
companies are facing in making international comparisons, including the developed countries. The major 
problem is the lack of internationally agreed definitions of indicators. Even amongst the countries of the 
Organisation for Economic Cooperation and Development (OECD), which tries to encourage its member 
countries to implement appropriate collections, only some carry out regular ICT surveys. When countries 
collect data on Internet users, for example, it is not always clear which age groups they include, and how 
often a person must use the Internet to be considered a ‘user’. Other definitional problems that have been 
discussed are  ‘broadband’ and ‘e-commerce’. 

7 INFORMATION  FOR  POLICIES  &  POLICIES  FOR  INFORMATION 

Statistical information plays an important role in analysing existing and formulating future policies in the 
Australian telecommunication sector. The Department of Communications, IT and the Arts (DCITA), 
through its Communications Research Unit (CRU), collects and analyses existing industry performance data, 
undertakes economic research, and prepares ICT briefings on developments to advise policy-makers. The 
Department’s Information Economy Division (IED)53 provides advice on emerging issues related to the 
information economy, such as e-business and e-security. It is also in charge of benchmarking Australia 
within the global information economy, which requires it to gather the appropriate statistics. 

DCITA is also responsible for providing ICT statistics in a user-friendly format that will help decision-
makers, as well as analysts, researchers and the public understand Australia’s progress in the sector. These 
include a regularly updated web site, publications and the Pocket Stats, a collection of Australian and 
international Internet statistics in a pocket format that is produced twice a year. 

One example of how information is used to adapt policies is the 2000 and 2002 Telecommunications 
Services Inquiry. When the 2000 report found that while Australians generally had adequate access to 
services, “a significant proportion of those who live and work in rural and remote Australia have concerns 



 

 142  Chapter 3 – Measuring the digital divide 
 

regarding key aspects of services, which, at this stage are not adequate”, the government reacted with a 
number of policy changes. These included regulatory modifications, a project to extend mobile coverage to 
towns with a population of 500 or more, and a total of AUS$ 163 million in funding to extend access to ICT. 
Two years after the initial Inquiry, the 2002 Regional Telecommunications Inquiry was published to assess 
how far these policies and projects had improved services in rural and remote areas.  

Statistics had a similar impact in the area of broadband. When international comparisons showed that 
Australia was lagging behind in terms of broadband penetration, the government launched an extensive 
review of broadband policies, which lead to a new policy framework, the National Broadband Strategy.  

The ABS’ statistics are an important source used to monitor how Australia’s information economy and 
society are evolving. In particular, its household and business surveys help track policy objectives, such as 
those outlined in the recently published Strategic Framework for the Information Economy54. There is some 
pressure on the National Statistical Office to continuously adapt its statistical work to policy needs and to 
provide up-to-date information. To meet these policy needs and to identify information gaps, the ABS liaises 
with its statistical users.  

Just as ICT statistics are used to alter and improve policies, directives and guidelines are established to 
produce up-to-date and relevant information and overcome information gaps. 

When in 2003 the Minister for Communications, IT and the Arts requested the ACCC to provide more 
detailed broadband statistics, the policy-maker was requesting more information for better policies: “The 
objective of the enhanced monitoring and reporting arrangements is to provide more information to improve 
transparency in the market. A more efficient market is also expected to have flow on benefits such as 
promoting competition, and assisting rational investment in the industry. Additionally, the information will 
be used to evaluate the effectiveness of the Government’s telecommunications reforms and assist further 
policy development ”55. 

The use of existing data and the commissioning of new surveys is often the result of top-level policy 
statements or an identified lack of information. An example is the 2002 request by the Prime Minister 
addressed to the Minister for Communications, IT and the Arts to develop an ICT Framework for the Future 
(F3). The objective of this framework was to assess the current state and trends of the ICT industry, to 
understand the impact of ICT as a tool for social and economic development and, based on this, to develop a 
medium-term framework for the ICT industry. The F3 report, which was released in April 2003, highlighted 
a number of priority areas and provided a strategic policy framework to make sure that the ‘information 
capability’ of ICT was adequately exploited to achieve broad national goals. The report, which highlighted 
that “good information underpins good policy-making”, included concrete recommendations on monitoring 
the ICT industry and its impact. While the report recognized the ABS as the major source of information, it 
pointed to a number of concerns, particularly timeliness and the classifications adopted by the ABS. Reliable 
data were up to three years old and “... statistical information on the ICT industry is incomplete, and work is 
required to better map and measure the industry, particularly that component of ICT activity which takes 
place outside the traditional boundaries of the industry”56. Following this report, DCITA developed an 
informal discussion paper to address Australia’s ICT information needs and statistical collections. While the 
ABS has highlighted that it is difficult to improve the collection frequency and timeliness (mainly for 
resource reasons), it is in the process of updating the industry classification standard to ensure that the 
standard better reflects the structure of the current economy. It is also closely working with the OECD, 
which is set to propose a classification of ICT manufactured goods and to encourage more work towards the 
classification of ICT services. 

Another area where policy-makers have voiced their concerns about the lack of statistics is ‘IT security’. To 
formulate appropriate policies, the government is currently exploring ways of improving the availability of 
statistical information on security risks, breaches, and their related costs. This issue was one of the main 
topics discussed at the last ICT Reference Group meeting in April 2005. 
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8 CONCLUSIONS 

Australia’s accomplishments in the collection, dissemination and use of Information and Communication 
Technology (ICT) statistics make it an insightful case study. A number of points that might help other 
countries improve their own ICT data collection process should be highlighted: 

1. Australia’s National Statistical Office, the Australian Bureau of Statistics (ABS), is an independent 
statutory authority with a strong mandate and legal foundation. While there is a legislative process 
that needs to be followed in order to approve the collection of data, the ABS has the right to compel 
Australian citizens, businesses etc to provide information. This clearly strengthens the national 
statistical office and facilitates the collection of data. In the area of ICT and telecommunications, the 
Australian Competition and Consumer Commission (ACCC), the competition regulator, also 
benefits from a strong legal basis. As part of the regulatory reporting requirements under the 
Regulatory Accounting Framework (RAF), the telecom operators are required to provide the ACCC 
with revenue and usage information. The importance of this legal foundation should not be 
underestimated. In many countries market information is provided on a voluntary basis, with 
operators reluctant to provide financial and usage data. 

a. In countries such as Australia, where individuals and businesses are required to provide the 
government with market information, it is up to the administrations to limit the burden on 
operators (and individuals). In Australia, data requirements are often the result of a negotiation 
process between, for example, the regulators and the industry. The regulators also try to use 
already existing and published information provided by the operators and to harmonize and 
adapt this information to their own needs. 

2. The Australian Bureau of Statistics (ABS) has tailored its data collecting process to fit the 
information requirements called for by the monitoring of the information society and economy. ABS 
has, over time, introduced specific surveys to expand from supply side statistics essentially covering 
the ICT industry to include the demand side of the sector. Demand side statistics monitor the use of 
ICT by different groups and sectors of the economy and society, such as households, individuals, 
businesses, and the government. This is particularly important since information on the use of ICT is 
significant in monitoring the progress made towards the information society. 

a. A user funding arrangement allows government departments and agencies to provide funding to 
enable the ABS to collect a greater range of data than would otherwise have been possible 
within ABS resource constraints.  

b. Some of the ICT-related data, for example the Household Use of IT (HUIT) data, are not 
collected on standalone surveys but attached to other surveys. This flexible approach helps 
reduce costs and resources.  

c. ABS surveys are characterized by detailed information on the survey methodology, including: 
survey questions (and how they were asked), definitions, scope and coverage of the survey, 
sample sizes and data comparability. Explanatory notes are used to highlight if results from 
different years are not comparable, and in which way the methodology has changed.  

d. The ABS monitors international and national data collection efforts, indicator concepts and 
definitions to avoid duplication and to allow for comparability of its statistics.  

 The major shortcoming of the ABS surveys is the time it takes to process and release the 
information once it has been collected. Since it takes the ABS between 12-18 months to release 
most survey results, data are often out-of-date by the time they are published. This is 
particularly problematic in the area of ICT, where things change rapidly. 
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3. Australia’s organizations involved in the collection and use of ICT statistics have been cooperating 
well. Collaboration is crucial to producing meaningful ICT statistics, particularly as Information and 
Communication Technology as a tool for social and economic development will cut across different 
sectors of the economy and involve various players. 

a. While there is no official national ICT statistical focal point, the ABS has developed into the 
key coordinator, and through the recent introduction of the ICT Reference Group, formalized 
this process. 

b. There are a number of formal and informal mechanisms that allow ICT statistic users to provide 
input to the ABS statistical collection process, and the ABS reviews its user requirements 
regularly. 

4. Australia’s policy-makers recognize the need for reliable and up-to-date statistical information to 
make appropriate policy decisions and to feed the ‘statistics-knowledge-policy’ circle. 

a. The importance of ICT received high-level recognition by being included on the 2001 and 
(upcoming) 2006 Population and Housing Census. Census results in general are very useful for 
policy input in that they provide in-depth information because data can be cross-tabulated across 
a range of other variables, including geographic location, socio-economic characteristics etc. 
The inclusion of two ICT-related questions (on computer and Internet use) has much helped the 
government identify and measure the country’s digital divide. The inclusion of a question 
concerning the use of broadband on the 2006 Census will provide detailed information on this 
important issue and shows the adaptability of the data collection process to reflect current 
priorities. 

b. The government uses international benchmarking to put Australia’s achievements into 
perspective. It uses existing indices and studies to highlight strengths and weaknesses and 
carries out its own benchmarking, in the form of its Information Economy Index. 

c. The ACCC is required to provide the Minister for Communications, Information Technology 
and the Arts with three annual telecommunication reports, (on competition safeguards, Telstra’s 
compliance with price control arrangements and changes in the prices paid by consumers for 
telecommunication services). This ‘automated’ reporting process guarantees that the 
government receives regular updates and stays on top of developments in the sector. 

d. Specific surveys are carried out to understand if government funding/subsidies for a certain 
service or a certain technology have proved successful. This monitoring process allows the 
government to evaluate its policies. 

e. Much more than in most other countries, Australia’s statistical monitoring process has taken a 
strong “consumer-oriented perspective”. To evaluate the efficiency and adequacy of its 
telecommunication sector, the government looks at the consumer’s satisfaction levels, for 
example through the ACA’s Consumer Satisfaction Survey. 

5. The private sector plays an important role in collecting ICT statistics, particularly to fill information 
gaps. While the continuity and scope of the ABS surveys are crucial in understanding Australia’s 
progress towards becoming an information society and economy, ad-hoc studies can provide greater 
flexibility and provide more rapid answers to pressing issues, for example in the area of e-security or 
e-commerce. 
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NOTES 
_____________ 
1  Extract from Australia’s Strategic Framework for the Information Economy 2004-2006, the government’s key information 

economy policy document addressing new challenges to Australia’s position as a leading information economy, at 
http://www.dcita.gov.au/_data/assets/pdf_file/20457/New_SFIE_July_2004_final.pdf [Accessed 14 July 2005]. 

2  This concept is used by The Honourable Donald J. Johnston, Secretary General of the Organization for Economic Co-operation 
and Development (OECD), in his presentation “Statistics, Knowledge and Policy”, made at the OECD World Forum on Key 
Indicators in Palermo, 12 November 2004. 

3  Particularly since the first phase of the Word Summit on the Information Society (WSIS) that took place in Geneva in 
December  2003 and increased discussion on the information society, the ITU’s Market, Economics, and Finance Unit (MEF), 
which is in charge of collecting telecom/ICT statistics, has increased cooperation efforts with National Statistical Offices. It is 
also one of the main partners of the Partnership on ICT for Development, an international, multi-stakeholder partnership, aimed 
at improving the availability and measurement of ICT indicators. For more information regarding the partnership, see 
www.itu.int/ITU-D/ict/partnership/index.html [Accessed 14 July 2005]. 

4  The ITU’s Market, Economics, and Finance Unit (MEF) has also published an ICT data collection case study on Hong Kong, 
China. The study will be available at: http://www.itu.int/ITU-D/ict/cs/ [Accessed 14 July 2005]. 

5  Most of the information in this section has been adapted from the Australian Bureau of Statistics (http://www.abs.gov.au/ 
[Accessed 14 July 2005]) and the Australian Government’s Geoscience Australia web site, at www.ga.gov.au/ [Accessed 14 July 
2005]. 

6  ABS and Economist Intelligence Unit. Country briefings. Australia. Economic Structure. February 2004. 
See http://www.economist.com/countries/Australia/profile.cfm?folder=Profile-Economic%20Structure [Accessed 14 July 2005]. 

7  See 2004 United Nations Development Program’s Human Development Index (HDI), at 
http://hdr.undp.org/reports/global/2004/pdf/presskit/HDR04_PKE_HDI.pdf [Accessed 14 July 2005]. 

8  With regard to the supply side of the ICT sector, there has been a focus on the production of ICT goods and services. 
9  From the 1905 Australian Census and Statistics Act, at: http://scaleplus.law.gov.au/html/pasteact/1/580/top.htm [Accessed 

14 July 2005]. 
10  For example through the Higher Bandwidth Incentive Scheme (HiBIS), or the Co-ordinate Communications Infrastructure Fund 

(CCIF) and Demand Broker Aggregation Program (DBP). See http://www.dcita.gov.au/ie/broadband [Accessed 14 July 2005]. 
11  DCITA. The Current State of Play. 2004. Available at: http://www.dcita.gov.au/__data/assets/pdf_file/23426/CSP_2004.pdf 

[Accessed 14 July 2005]. 
12  Connecting Regional Australia. Report of the Regional Telecommunications Inquiry. DCITA. 2002. 
13  In July 2005, the ACA and the Australian Broadcasting Authority (ABA) were merged to become the Australian 

Communications and Media Authority (ACMA). Their website is: www.acma.gov.au [Accessed 14 July 2005]. 
14  Key Performance Indicators (KPI) are used to measure compliance with certain standards, such as the Customer Service 

Guarantee (CSG) Standard. KPI allow comparison between information provided by different operators and other contributors of 
data. 

15  To view the ACA’s Telecommunications Performance Monitoring Bulletins, see 
https://www.aca.gov.au/aca_home/publications/reports/performance/ [Accessed 14 July 2005]. 

16  See https://www.aca.gov.au/aca_home/publications/reports/annual/index.htm [Accessed 14 July 2005]. 
17  For more information on the Telecommunication Industry Ombudsman (TIO) see section 3, Other Players and Sources. 
18  ACA Consumer Survey Reports, including the Satisfaction Survey and the Awareness survey are available at: 

https://www.aca.gov.au/aca_home/publications/surveys/surveys.htm [Accessed 14 July 2005]. 
19  The PC is a Treasary Portfolio Agency. 
20  See, for example, the Productivity Commission’s Research Paper on “Information Technology and Australia’s Productivity 

Surge”, by D. Parham, P. Roberts and H. Sun. October 2001. 
 http://www.pc.gov.au/research/staffres/itaaps/index.html [Accessed 14 July 2005]. See also the Conference Paper “Australia: 

Getting the most from ICTs”, by D. Parham, presented to the Communications Research Forum in Canberra in October 2002. 
http://www.pc.gov.au/research/confproc/agmict/index.html [Accessed 14 July 2005]. 

21  See ABS. Measures of a knowledge based economy. ICT Indicators, at 
http://www.abs.gov.au/Ausstats/abs%40.nsf/94713ad445ff1425ca25682000192af2/7599f94ffdbadccbca256d97002c8636!OpenD
ocument [Accessed 14 July 2005]. Data are also published as part of the ABS’ National Accounts Publications. 

22  See the Australian Research Council, at: http://www.arc.gov.au/grant_programs/linkage_projects.htm [Accessed 14 July 2005]. 
23  While DCITA – as the main policy maker – has legal power of direction over the ACCC as well as the ACA, the ABS is an 

independent statuary authority. 

http://www.dcita.gov.au/_data/assets/pdf_file/20457/New_SFIE_July_2004_final.pdf
http://www.itu.int/ITU-D/ict/partnership/index.html
http://www.itu.int/ITU-D/ict/cs
http://www.abs.gov.au
http://www.abs.gov.au
http://www.ga.gov.au
http://www.economist.com/countries/Australia/profile.cfm?folder=Profile-Economic%20Structure
http://hdr.undp.org/reports/global/2004/pdf/presskit/HDR04_PKE_HDI.pdf
http://scaleplus.law.gov.au/html/pasteact/1/580/top.htm
http://www.dcita.gov.au/ie/broadband
http://www.dcita.gov.au/__data/assets/pdf_file/23426/CSP_2004.pdf
http://www.acma.gov.au
https://www.aca.gov.au/aca_home/publications/reports/performance
https://www.aca.gov.au/aca_home/publications/reports/annual/index.htm
https://www.aca.gov.au/aca_home/publications/surveys/surveys.htm
http://www.pc.gov.au/research/staffres/itaaps/index.html
http://www.pc.gov.au/research/confproc/agmict/index.html
http://www.abs.gov.au/Ausstats/abs%40.nsf/94713ad445ff1425ca25682000192af2/7599f94ffdbadccbca256d97002c8636!OpenD
http://www.arc.gov.au/grant_programs/linkage_projects.htm
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24  Neither the ACCC nor the ACA are official members of the Reference Group. While the membership will be regularly revised, 

one objective of the group was to limit its membership so as to remain manageable. Also, the work and views of the two 
regulators are represented by the Department of Information Technology, Communications and the Arts. 

25  ABS Newsletter ‘Innovation and Technology Update’. Bulletin No.11. December 2004. 
26  WPIIS develops definitions and methodologies facilitating the compilation of internationally comparable data for measuring 

various aspects of the information society, the information economy and electronic commerce. It provides a forum for national 
experts to come together, share experiences and advance information society statistical issues. Its main methodological 
achievements to date are: an activity-based ICT sector definition, narrower and broader definitions of electronic commerce 
transactions, model surveys of ICT usage by businesses and by households/individuals and, most recently, an ICT goods 
classification. 

27  The definition of Internet commerce in the Business Use of IT Survey (BUIT) has been adopted from the OECD. Also, see an 
ABS discussion on the definition for broadband, presented at the 2004 Asia-Pacific ICT Technical Meeting: 
http://www.unescap.org/stat/ict/ict2004/19.Broadband_Issues.pdf [Accessed 14 July 2005]. 

28  The framework for the collection and classification of statistics on the production and delivery of ICT goods and services is 
based o the Australian System of National Accounts. The level of detailed information on ICT reflects the current “old economy” 
structure of the Australian and New Zealand Standard Industry Classification (ANZSIC) but are currently under review. The 
ANZSIC codings differ from the International Sector Industry Codes (ISIC) used by the OECD but are harmonized with them. 

29  Quarterly HUIT surveys were conducted as part of the Population Monitor (PSM) in February 1994 and all quarters (February, 
May, August and November) of 1996, 1998, 1999 and 2000. Since the PSM was conducted for the last time in November 2000, 
data has been collected annually by adding modules and questions to a number of other ABS surveys, including the Survey of 
Education, Training and Information Technology (SETIT), General Social Survey (GSS) and/or Multi Purpose Household 
Survey (MPHS). 

30  Data for the 2004 HUIT were obtained from the 2002 National Aboriginal and Torres Strait Islander Social Survey (NATSISS), 
the 2003 Survey of Disability, Ageing and Carers (SDAC) and the 2003 Survey of Children’s Participation in Cultural and 
Leisure Activities (CPCLA). 

31  In the General Social Survey of 2002, for example, the total sample was just over 15’500 households. This represents some 
0.25% of all Australian households. 

32  ANZSIC refers to the Australian and New Zealand Standard Industrial Classification. The ANZSIC classifies businesses by 
industry based on their primary or predominant activities. ‘Business’ in this sense includes any organization, which provides 
goods and services and includes companies, non profit organisations, government departments and enterprises. The ANZSIC has 
four levels of categories, ranging from the broadest (the division) through increasingly detailed dissections (the subdivision, 
group and class). 

33  Broadband is defined by the ABS as an ‘always on’ Internet connection with an access speed equal to or greater than 256 kbit/s. 
34  With a focus on financial data, the results are being used for the 2002-03 ICT satellite account, to be released end 2005. 
35  A very comprehensive (but by now outdated) study on the use of computers in Australia’s primary and secondary schools was 

published 1998. The “Real Time: Computers, Change and Schooling” report, funded by the Commonwealth Department of 
Education, Training and Youth Affairs, was the result of a survey returned by 220 school principals, almost 1 300 teachers, and 
over 6 000 students in the final year of primary school and the final year of junior secondary school. Data on information 
technology policy were obtained from every major school system in Australia and from a number of smaller, independent 
authorities. The emphasis of the study was on determining which information technology (IT) skills students and teachers were 
using in the classroom, and not on the administrative uses of computers in the school. 

 See http://www.abs.gov.au/Ausstats/abs@.nsf/0/d34a3b2e9ed5bc12ca2569de0028de8f?OpenDocument [Accessed 14 July 
2005]. 

36  See the MCEETYA web site, at: http://www.mceetya.edu.au [Accessed 14 July 2005]. 
37  See http://www.dest.gov.au/schools/adelaide/adelaide.htm [Accessed 14 July 2005]. 
38  MCEETYA Performance Measurement and Reporting Taskforce. Information and Communication Technology Assessment 

Project (ICTAP). Assessment Framework for ICT Literacy. December 2003. DRAFT. 
39  See http://www.edna.edu.au/edna/go/pid/337 [Accessed 14 July 2005]. 
40  Ministerial Council for Education, Employment, Training and Youth Affairs (MCEETYA) ICT in Schools Taskforce. Learning 

in an online world: the school education action plan for the information economy. Infrastructure progress report 2003. 
41  ABS, at: 
 http://www.ausstats.abs.gov.au/ausstats/free.nsf/Lookup/25B1EF3F1C490F3ACA256F1100812D17/$File/42310_2004.pdf 

[Accessed 14 July 2005]. 
42  For an overview of the dimensions, characteristics, indicators, and the results see: 
 http://www.abs.gov.au/Ausstats/abs@.nsf/94713ad445ff1425ca25682000192af2/4f377c757da4394fca256d97002c1a68!OpenDo

cument [Accessed 14 July 2005]. 

http://www.unescap.org/stat/ict/ict2004/19.Broadband_Issues.pdf
http://www.abs.gov.au/Ausstats/abs@.nsf/0/d34a3b2e9ed5bc12ca2569de0028de8f?OpenDocument
http://www.mceetya.edu.au
http://www.dest.gov.au/schools/adelaide/adelaide.htm
http://www.edna.edu.au/edna/go/pid/337
http://www.ausstats.abs.gov.au/ausstats/free.nsf/Lookup/25B1EF3F1C490F3ACA256F1100812D17/$File/42310_2004.pdf
http://www.abs.gov.au/Ausstats/abs@.nsf/94713ad445ff1425ca25682000192af2/4f377c757da4394fca256d97002c1a68!OpenDo
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43  No data were collected for the period 2000/01 as the Agriculture Census was conducted for this period and information 

technology data were not collected in the Agricultural Census. 
44  For a discussion on the reasons for this change, see Box 4.1. 
45  Modules are, for example, added to the Economic Activity Survey and Manufacturing Industry Survey. 
46  Non-employing businesses are excluded. 
47  The remaining 11 per cent were spread across the other industries surveyed. 
48  Some time series, when available, will be included in the ICT Satellite Account. 
49  The supply side, would, for example include imports and domestic production of ICT services and goods, whereas the use side 

refers to the consumption of ICT by the government, households, businesses, and the export of ICT services and goods. 
50  These examples are taken from Invest Australia. 10 Good Reasons to Invest in Australia. The Future is Here. Technologie 

Australia. 2004. 
51  Australian Bureau of Statistics. Broadband. Definition issues, comparability and Australian experiences. Paper presented at the 

2004 Asia-Pacific ICT Technical Meeting. Wellington, New Zealand. November/December 2004. 
52  Connecting Regional Australia. Report of the Regional Telecommunication Inquiry. 2002. Department of Communications, 

Information Technology and the Arts. 
53  The Information Economy Unit was formerly part of the National Office for the Information Economy but following 

reorganisation it is now part of DCITA. 
54  Department of Communications, IT and the Arts. Australia’s Strategic Framework for the Information Economy 2004-2006. 

Opportunities and Challenges for the Information Age. 2004. 
55  The Minister for Communications, IT and the Arts. Monitoring and reporting on competition in the telecommunications industry 

determination 2003 (no. 1). Explanatory statement. 2003. 
56  Department of Communications, IT and the Arts. Australia’s Strategic Framework for the Information Economy 2004-2006. 

Opportunities and Challenges for the Information Age. 2004. 
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ANNEX 2

© Commonwealth of Australia

In correspondence, please quote this number

Australian Government Statistical Clearing House Approval Number: 00131- 06

Australian Business Number

Please correct
any errors

 Person we should contact if any queries arise regarding this form

Telephone Number

Facsimile Number

Date

Position or Title

Signature

Name

/ /

Sa
m

pl
e 

on
ly

1BUITBusiness Use of Information
Technology Survey 2004 - 05

Dennis Trewin
Australian Statistician

Purpose of Collection
This survey will provide key measures on the use of Internet and web
technologies by Australian businesses.  These measures will be used
by government and industry analysts to address policy issues relating
to the uptake of information technology in Australia and to explore
the impacts on efficiency and productivity.

Collection Authority
The information asked for is collected under the authority of the
Census and Statistics Act 1905.  Your co-operation is sought in
completing and returning this form by the due date.  The Act provides
me with the power, if  needed, to direct you to provide the information
sought.

Confidentiality
Your completed form remains confidential to the Australian Bureau
of Statistics.

Due Date
Please complete this form and return it in the reply paid envelope to
the Australian Bureau of Statistics by

Help Available
If you have problems in completing this form, or feel that you may
have difficulties meeting the due date, please contact the Australian
Bureau of Statistics by:

Telephone
1800 110 791
(Freecall)

Facsimile
1300 303 813

Mail
Reply Paid 76746
Sydney  NSW  2000
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Please read this first
This form will be read using electronic
equipment. Therefore:

• Use black pen when completing this form.

• Keep each number or tick within the data
entry boxes provided, for example

or

• Leave answer boxes blank where you have no
response or data to enter, for example

• Do not use ‘nil’, ‘n/a’ or ‘-’

• Information reported on this form should
comply with Australian accounting standards.

  •  Report all income items exclusive of Goods
 and Services Tax (GST).

2 8 5 �

• If exact figures are not available, please
provide careful estimates.

• Please report all monetary values in thousands
of dollars ($,000). Where the value in this
business’s accounts is not expressed in
thousands of dollars, round the value up or
down to the nearest thousand dollars.

• Only the Australian-based activities (including
imports and exports) of the business shown on
the label should be included on this form.
Include details of the business’s participation in
any unincorporated joint ventures.

• The items listed under Including and Excluding
are examples and should not be taken as a
complete list of items to be included or excluded.
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1 January 2004 - 31 December 2004 … 

1 July 2004 - 30 June 2005 … … … … … 

Tick one box

 2 Period covered by the financial data on
this form

Note
• This form is for the financial year ended

30 June 2005.
• If this business has a different financial year,

please report for a 12 month period which ends
between 1 July 2004 and 30 June 2005 (e.g. a
financial year ending 31 December 2004).

Other (Please specify) … … … … … … 

Yes

No

 4 Did this business use a computer during the
year ended 30 June 2005?

Note
• Report any use of a computer by this business,

on business premises or elsewhere.

To

From

/ /

/ /

If  the period covered by this form is not 12 months,
please explain in Question 21

Excluding
• Persons paid by commission only
• Non-salaried directors
• Self employed persons such as consultants and

contractors
• Volunteers
• Labour hire employees

Including
• Persons paid a retainer, wage or salary
• Managerial and executive employees
• Employees absent on paid or prepaid leave
• Employees on workers’ compensation who

continue to be paid through the payroll
• Working proprietors and partners
• Full-time and part-time employees
• Permanent, temporary and casual employees
• Australian based employees only

 1 Number of persons working for this
business during the last pay period
ending in June 2005

Note
• Report actual number of persons working for the

business regardless of hours worked.

Number … … … … … … …          ,

Including
• Income from services
• Sales of goods
• Funding from government
• Other operating and non-operating income

Excluding
• Extraordinary items
• Goods and services tax (GST)

 3 What was the total gross income of this
business during the financial period?

Note
• If the accounts of this business have not been

finalised, a careful estimate is acceptable.
• Do not report profit/loss.
• Please report in thousands of dollars ($,000).

000,,,$
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 6 What was the main type of connection used

by this business to access the Internet as at
30 June 2005?

Note
• For dial-up (Analog) include PSTN (Public

Switch Telephone Network) but exclude DSL
(Digital Subscriber Line).

• For ISDN (Integrated Services Digital Network)
exclude DSL and Wireless subscribers.

Definition
• Broadband: defined by the ABS as an ‘always

on’ Internet connection with an access speed
equal to or greater than 256kbps.

Other high speed access, e.g. ATM
(Please specify) … … … … … … … … 

Mobile Wireless Internet Access via
WiFi, IEEE 802.11x … … … … … … 

Fixed Wireless Internet Access via
point-to-point microwave, etc. … … … 

Cable (including Fibre Optic, Coaxial
and Hybrid Fibre Coaxial) … … … … 

DSL (Digital Subscriber Line) … … … 

 8 What was the main type of broadband
connection used by this business to access
the Internet?

Note
• This information should be available on the

account issued by the business’s Internet Service
Provider (ISP).

 7 What were the reasons this business did
not use a broadband connection to access
the Internet as at 30 June 2005?

Tick all that apply

Dial-up (Analog) … 

Tick one box only

Broadband … … … … Go to Question 8

ISDN Non dial-up … 

ISDN Dial-up … … … 

Satellite… … … … … … … … … … … 

Frame Relay … … … … … … … … … 

Tick one box only

Go to Question 9

Other (Please specify) … … … … … … 

Not considered … … … … … … … … 

Lack of perceived benefit … … … … 

Business’s hardware incompatible … 

Ongoing connection and usage
costs too high… … … … … … … … … 

Start up connection costs too high … 

Unavailable in business location … … 

Yes

No Go to Question 9

Including
• World Wide Web
• Email
• Extranet

Excluding
• Computer networks other than the Internet

 5 Did this business use the Internet during the
year ended 30 June 2005?

Note
• Report any use of the Internet by this business,

on business premises or elsewhere.
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11 What is the primary web site address (URL
or URI) of this business’s web site, home
page or web presence?

Note
• For example, www.abs.gov.au
•  URL: Uniform Resource Locator, or URI:

Uniform Resource Indicator, refer to the unique
address assigned to each page on the World
Wide Web.

Automated link with back end systems

Personalised page for repeat
customers … … … … … … … … … … 

Facility to track orders … … … … … 

Account information … … … … … … 

Capability for secure access
or transactions … … … … … … … … 

Online payment capabilities… … … … 

Shopping cart facilities … … … … … 

Online ordering … … … … … … … … 

Inquiry or contact facility … … … … 

Information about this business … … 

Tick all that apply

10 Did this business’s web presence include
any of the following as at 30 June 2005?

Definition
• Back end systems: computer systems (e.g. for

accounting, stock control or ordering) used to
manage non-Internet aspects of the business.

Applications for licences or permits … 

Claims for grants or benefits … … … 

Taxation forms, e.g. BAS, FBT … … 

Tick all that apply

 12 Did this business electronically lodge any of
      the following with government organisations
      via the Internet or web during the year ended

30 June 2005?

Including
• Federal, state, territory or local government

organisations

Other electronic lodgements
(Please specify) … … … … … … … … 

No electronic lodgements
undertaken … … … … … … … … … … 

Payments, e.g. rates, licence fees … … 

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

www.
○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Yes

No Go to Question 12

Excluding
• Online listings, e.g. Yellow Pages

9 Did this business have a web presence as at
30 June 2005?

Note
• Web presence includes web site, home page or

presence on another entity’s web site.
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16 Of the income reported in Question 3,
please estimate the percentage which
resulted from orders received via the
Internet or web for goods or services

Note
• For Internet orders made on behalf of other

organisations, include only the commission or
fees earned on those orders.

• For financial services, include only the fees
earned for providing services as a result of
orders received via the Internet or web.

Keeping pace with competitors … … 

Faster business processes … … … … 

Increased number of customers … … 

Increased sales … … … … … … … … 

Lower transaction costs … … … … … 

17 Which benefits, if any, have been achieved
as a result of receiving orders via the
Internet or web?

Tick all that apply

%.

Other (Please specify) … … … … … … 

Improved quality of customer
service … … … … … … … … … … … 

No benefits achieved … … … … … … 

15 How did this business receive orders via
the Internet or web for goods or services?

Tick all that apply

Email not linked to web site … … … 

Web site with linked email facility … 

Web site with online order form … … 

Web site with shopping cart… … … … 

Other (Please specify) … … … … … … 

14  Did this business receive orders via the
Internet or web for any goods or services
during the financial period?

Note
• An order is a commitment to purchase goods or
  services.

Yes

No Go to Question 19

Including
• Orders received via the Internet or web with or

without online payment
• Email or Extranet orders received
Excluding
• Orders received over any computer network

other than the Internet or web
• Cancelled Internet or web orders

Yes

No

13 Did this business place orders via the
Internet or web for any goods or services
during the financial period?

Including
• Orders placed via the Internet or web with or

without online payment
• Email or Extranet orders placed

Excluding
• Orders placed over any computer network other

than the Internet or web
• Cancelled Internet or web orders

Note
• An order is a commitment to purchase goods or

services.
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19 What are the reasons this business did not
receive orders via the Internet or web
during the financial period?

18 Did the systems used by this business to
receive orders via the Internet or web, link
automatically with any of the following as
at 30 June 2005?

Your business’s systems for:

Tick all that apply
Tick all that apply

Go to Question 20
Did not use the Internet and did
not have a web presence … … … … … 

Other (Please specify) … … … … … … 

Prefer to maintain current business
model, e.g. face to face interaction … 

Timing, e.g. technology currently
under development or in future
work program… … … … … … … … … 

Lack of skilled employees to develop,
maintain and use the technology … … 

Costs to develop and maintain
the technology too high … … … … … 

Security concerns … … … … … … … 

Lack of customer demand … … … … 

Goods or services produced by
this business unsuitable … … … … … 

Systems not linked to any of
the above … … … … … … … … … … 

Other (Please specify) … … … … … … 

Marketing operations … … … … … 

Logistics, incl. electronic delivery

Production or service operations … 

Invoicing and payment … … … … 

Reordering replacement supplies … 

Your customers’ business systems … 

Your suppliers’ business systems … … 

175
      Chapter 3 – Measuring the digital divide      175



AUSTRALIA ICT DATA COLLECTION CASE STUDY

70

�
Sa

m
pl

e 
on

ly

20 Please supply details of any other contact who assisted with the
completion of this form, e.g. IT Manager, Financial Accountant

Name

Telephone Number

Facsimile Number

 Position or Title

– on any of the information you have supplied on this form
– on any questions which caused problems
– if you would like to suggest improvements to this form
– if the period covered by this form is not 12 months

21 Please provide comments

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

22 Please provide an estimate of the time taken to complete this form

hrs mins

Including
• The time taken actually spent reading the instructions, working on the questions

and obtaining the information
• The time spent by all employees in collecting and providing this information

Thank you for completing this form

23 Before returning this form please check that you have:

• corrected any errors on the address label (on the front of this form)

• completed contact details (on the front of this form)

• recorded the time taken to complete this form (Question 22)

• photocopied the completed form to retain for your own records
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Core Dimensions of the ABS "Measures of a knowledge-based economy and society"  (KBE/S)
framework: 3 dimensions, 13 characteristics, and 45 indicators

Dimension 1: INNOVATION AND ENTREPRENEURSHIP

Characteristics Indicators

Total R&D expenditure as a proportion of GDP

Total R&D expenditure by sector of performance

Expenditure on basic research

Expenditure on applied research and experimental
development

Business funding of R&D by sector performing as a
proportion of total Business R&D funding

Proportion of Australian business R&D funded from
overseas

Proportion of business R&D performed overseas

International mobility of human resources by selected
qualifications and occupations

Government funded expenditure on R&D by level of
government

Value of venture capital drawdowns

Research base and potential for knowledge creation

Knowledge creation with the purpose of commercial
potential

Knowledge networks and flows

Support for innovation

Dimension 2: HUMAN CAPITAL

Characteristics Indicators

Proportion of all persons aged 15-64 with a non-
school qualification

Knowledge workers as a proportion of employed
persons

Researchers devoted to R&D

Highest non-school qualification of employed persons
by occupation

Main field of highest non-school qualification by
labour force status

Participation in secondary and tertiary education

Graduate employment outcomes by qualification

Proportion of population aged 15-64 in formal
education

Visits to public library facilities, per capita

Unmet demand for education by labour force
characteristics

Stock of skilled people

Flow of skilled people

Lifelong learning and access to education and
training
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Dimension 3: INFORMATIONS AND COMMUNICATIONS TECHNOLOGY

Characteristics Indicators

Internet services: number of Internet service providers
(ISPs), and access lines

Internet workstations available in public libraries

Proportion of households with access to a computer

Proportion of households with access to a mobile
phone

Proportion of households with access to the Internet

Proportion of individuals (adults) accessing the
Internet

Proportion of individuals (adults) using the Internet
for particular activities

Proportion of individuals (aged 15 years or over) with
a disability, using the Internet for particular activities
and purposes, including accessing government
services

Number of household ISP subscribers

Volume of data downloaded by household ISP
subscribers

Proportion of businesses with computers, web sites
and Internet access

Proportion of farms using computers and the Internet
for business purposes

Proportion of businesses with Internet access, by
broad industry group (highest and lowest)

Number of non-household ISP subscribers

Volume of data downloaded by non-household
subscribers

Proportion of businesses placing or receiving orders
via the Internet or web

Proportion of business income attributable to
receiving orders via the Internet or web

Business perceptions of the benefits for the business
of receiving orders via the Internet or web

Business perceptions of the benefits for the business
of placing orders via the Internet or web

Lack of skills as a constraint to household use of the
Internet

ICT industry total income

Production of ICT goods and services income from
domestic production

Trade in ICT goods and services

Research and experimental development (R&D)
performed by the ICT industry

ICT industry employment

ICT infrastructure and access

Household and individual use of ICT

Business and Government use of ICT

Prevalence of electronic commerce

ICT skill base

Strength of the ICT industry
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Extract from the Australian Bureau of Statistic's 2003/2004 Agricultural Survey on Computer and
Internet Usage

17

23a Did this farm use a computer or the Internet as part of its
business operations during the year ended 30 June 2004?

Computer and Internet usage

No Go to Question 24a

Yes

Including
• Portable computers, e.g. laptop / notebook

computers
• Personal organisers, etc. which can be plugged

into larger computers
• Mobile telephones which can access the Internet

Excluding
• Computer or Internet activities not directly related

to the farm’s business operations

23b Which of the following were used by the farm?

23c Which of the following computer or Internet activities were
undertaken as part of this farm’s business operations during the
year ended 30 June 2004?

Computer only ... ... ... ... ... ... ...

Internet only ... ... ... ... ... ... ... ...

Both computer and Internet ... ...

Tick one box only

Kept farm records (e.g. herd/flock information, paddock details,
crop plantings, use of chemicals)  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...

Managed farm finances (e.g. GST, BAS, payroll, banking,
accounting or book keeping) ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...

Obtained weather information ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...

Obtained market information (e.g. stock and crop prices)  ... ... ... ... ... ... ... ...

Searched for the availability or cost of goods or services ... ... ... ... ... ... ... ...

Purchased or ordered goods or services ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...

Accessed government websites (e.g. Business Entry Point,
ATOassist, etc.) ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...

Paid bills via the Internet  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...

Email    ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...

Other computer or Internet activities (Please specify)  ... ... ... ... ... ... ... ... ...

Tick all that apply
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Meeting schedule

Date

Tuesday 27 July, 2004

Wednesday 28 July, 2004

Thursday 29 July, 2004

Friday 30 July, 2004

Time

9:30 – 12:30

2:00 – 2:45

2:45 – 3:45

4:00 – 4:45

9:30 – 1:00

1:30 – 3:00

9:30 - 12:30

2:00 – 5:00

8:00 - 12:00

Program/Contact

Overview of the Department of Communications, Information
Technology and the Arts (DCITA)

DCITA: International

DCITA: ICT Statistics, Communication Research Unit

DCITA : ICT Industry Division

DCITA : Information Economy Division

DCITA : Telecommunications

Australian Bureau of Statistics (ABS)

Department of Education, Science and Training

Australian Competition and Consumer Commission (ACCC)

Australian Communication Authority (ACA)

SENSIS
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1 INTRODUCTION 

Hong Kong is at the forefront of adopting new information and communication technologies (ICTs) and is 
widely regarded as a test-bed for the industry. There is extensive technology diffusion, with the mobile 
cellular subscriber penetration rate reaching 114.5 per cent, household personal computer (PC) penetration of 
71 per cent and 65 per cent of all households connected to the Internet in 2004. These are some of the figures 
that highlight Hong Kong’s success in the area of ICT diffusion. Behind this success, the collection and use 
of statistics have played a major role. 

The Digital 21 Information Technology Strategy (Digital 21 Strategy), first published in 1998 and updated in 
2001 and 2004, aims to build Hong Kong’s information infrastructure and create an enabling environment 
for e-business to prosper1. The strategy has been regularly reviewed and revised to keep pace with the 
changing technological landscape. Under the Digital 21 Strategy, Hong Kong’s government has introduced a 
wide range of measures to bridge the digital divide in order to ensure that the entire community is able to use 
ICT to improve their quality of life. These measures have been formulated based on statistical information 
covering the availability and use of ICT by the different sectors of the economy. The Digital 21 Strategy 
identifies actions in eight main areas, covering: government leadership; sustainable e-government 
programme; infrastructure and business environment; institutional review; technological development; 
vibrant IT industry; human resources in a knowledge economy; and bridging the digital divide. 

As Hong Kong moves towards a global information society, it is aware of the central importance of 
extending access to information and communication technologies (ICTs) to its population. With the growing 
recognition of ICTs as effective tools for social development and economic growth, there are ever-greater 
incentives for an economy such as Hong Kong to foster higher access levels and to overcome the digital 
divide, the gap that exists between those with and those without access to ICTs. Closely tied to the 
government’s desire to increase the availability of ICTs, it also recognizes the need for reliable, 
comprehensive and comparable statistical information. 

The Hong Kong Case Study, which is part of the input into the Digital Bridges Symposium2, is one of the 
activities resulting from a Memorandum of Understanding (MoU) between the International Telecommu-
nication Union (ITU) and the Korea Agency for Digital Opportunity and Promotion (KADO). The overall 
objective of this partnership is to help achieve the internationally agreed goals of the World Summit on the 
Information Society (WSIS, at www.itu.int/wsis) to bridge the digital divide. In particular the project, which 
is called the Digital Bridges Initiative, will provide new tools necessary to measure the digital divide. This 
includes capacity building through policy and technical expertise to help countries measure and analyse their 
availability of ICTs. 

The case study highlights best practice in data collection, analyses, and dissemination of ICT data and 
statistical information3. Specifically, the study examines the role of different government agencies in the 
definition, collection, use and dissemination of ICT statistics, and looks at the ways in which they cooperate 
with the national statistics agency. It identifies how far Hong Kong’s policy-makers are using national ICT 
statistics to formulate and adapt policies that directly or indirectly impact ICT availability and usage. It 
further examines how Hong Kong uses (international) benchmarking tools such as indices to gauge ICT 
development and to formulate policies for the improvement of the sector. A major objective of the study is to 
help guide other economies in their data collection and dissemination efforts for ICT statistics. 

Understanding how ICT statistics are collected, disseminated and analyzed is important in order to show the 
efficiency of the nation’s statistical service as well as to serve as an example to other economies that may 
wish to replicate some of these experiences. 

http://www.itu.int/wsis
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2 HONG  KONG  IN  A  NUTSHELL4 
Hong Kong is situated on the south-eastern tip of mainland China, in the centre of East Asia. Essentially one 
big city, Hong Kong had a population of 6.88 million at mid-2004. It is divided into three main land areas: 
Hong Kong Island (20%), Kowloon (30%) and New Territories (50%) (Figure 2.1). With a land area of only 
1 103 square kilometres, it is the third most densely populated economy in the world – some 6 380 people per 
square kilometre at mid-2004, after Macao, China and Monaco. Hong Kong is a world-class financial, 
trading and business centre and is considered one of the world’s largest trading economies. After a century 
and a half of British administration, Hong Kong became a Special Administrative Region of the People’s 
Republic of China on 1 July 1997. 

 

Figure 2.1: Map of Hong Kong 

 

Source: CIA, The World Factbook 2005 available at www.cia.gov/cia/publications/factbook/geos/hk.html. 
 

2.1 History, politics and economy5 
Following the Opium Wars, the British took control of Hong Kong in 1841. Before that time, farmers and 
fishermen mainly inhabited the area. Pursuant to the Sino-British Joint Declaration, mainland China resumed 
the exercise of sovereignty over Hong Kong on 1 July 1997. Under this agreement and its “one country, two 
systems” formula, China’s socialist economic system will not be imposed on Hong Kong and it will enjoy a 
high degree of autonomy in all matters except in foreign and defence affairs for the next 50 years. 

In 2004/2005 Hong Kong was ranked the world’s freest economy6, the world’s 21st most competitive 
economy7, and the largest trading entity. The International Monetary Fund (IMF) classifies Hong Kong as an 
advanced economy8 because of its high per capita GDP, which stood at USD 23 030 in 2003, the second 
highest in Asia, after Japan. During the Asian financial crisis Hong Kong suffered two recessions, one in 
1998 and the other during 2001/2002. However, these economic downturns did not affect GDP growth. 

www.cia.gov/cia/publications/factbook/geos/hk.html
http://www.cia.gov/cia/publications/factbook/geos/hk.html
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Annual growth of GDP during the decade 1993-2003 averaged 3.2 per cent. According to Census and 
Statistics Department, GDP grew by 6.0 per cent in real terms in the first quarter of 2005 compared to the 
previous year, following 8.1 per cent growth in 20049. The Hong Kong dollar (HK$) remains the legal 
currency in Hong Kong and all other currencies are treated as foreign, including the Chinese Renminbi. 
Since October 1983, a Hong Kong dollar has had a fixed exchange rate with the US dollar of HK$ 7.80. 

Except from its port, natural resources in Hong Kong are limited, and food and raw materials must be 
imported. Gross imports and exports each exceed GDP in dollar terms. Hong Kong’s export business to and 
from China is also a major driver of growth. Although the Severe Acute Respiratory Syndrome (SARS) 
outbreak battered Hong Kong’s economy in early 2003, a boom in tourism from mainland China, a return of 
consumer confidence, and a solid rise in exports resulted in the resumption of strong economic growth in late 
2003 and in 2004. 

The agriculture, fisheries, and mining sector are insignificant in Hong Kong, in terms of both value and total 
employment. This reflects the more and more urbanised nature of the economy, in which the tertiary services 
sector10, by 2002, contributed 88 per cent to GDP (Figure 2.2). 

 

Figure 2.2: Growing tertiary services sector in Hong Kong 

 

Source: Hong Kong Yearbook, 2003 available at www.info.gov.hk/yearbook/2003/english/chapter03/03_01.html. 
 

2.2 Human Development11 

The United Nations Development Programme (UNDP) ranked Hong Kong at twenty-third out of 177 eco-
nomies in its 2004 Human Development Report. The ranking is based on a composite of four indicators: life 
expectancy, literacy, school enrolment and GDP per capita. The position of Hong Kong is six points lower 
than its GDP per capita rank, suggesting that its GDP per capita rank is comparatively high, compared to the 
other human development indicators. It is relatively weak in terms of school enrolment, where it ranks 89th 
and literacy, here it ranks 50th. Overall, Hong Kong ranks third in the region – ahead of Singapore and the 
Republic of Korea (Table 2.2.1). Hong Kong has a similar level of GDP per capita (PPP US $) to those of 
four European countries: namely France, Italy, Finland and Sweden. 

www.info.gov.hk/yearbook/2003/english/chapter03/03_01.html
http://www.info.gov.hk/yearbook/2003/english/chapter03/03_01.html
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Table 2.2.1: Ranking Hong Kong’s human development 
 

Ranking within regional and income grouping 
Hong Kong Human Development Indicators 

Asia Pacific Countries with similar income 

Rank Indicator Value Rank Country Rank Country 

23 Overall  28 Korea, Rep. 23 Hong Kong (26 910) 
 3 Life expectancy 79.1 25 Singapore 21 Italy (26 430) 
50 Literacy 99% 23 Hong Kong 16 France (26 920) 
89 School enrolment 113 18 New Zealand 13 Finland (26 190) 
17 GDP per capita (US$, PPP) 28 260  9 Japan  9 Japan (26 940) 

Source:  UNDP 2004 HDI. 
 

3 INFORMATION  AND  COMMUNICATION  TECHNOLOGY  (ICT)  SECTOR 

In Hong Kong the sector that this study refers to as the ICT sector is called the Information Technology and 
Telecommunications Sector (IT&T). The Hong Kong Standard Industrial Classification (HSIC) is used to 
classify the industries that fall within the IT&T sector12. This includes businesses engaged in the 
manufacturing, distribution, installation and maintenance of IT&T products and the provision of IT&T 
services (for the List of industries covered by the IT&T sector, see Annex 1). The coverage of the sector is 
based on the Information and Communication Technology (ICT) sector of the Organization for Economic 
Co-operation and Development (OECD)13. While the OECD and the HSIC classifications are very similar, 
the HSIC includes a number of industries that are not part of the OECD list, and vice-a-versa14. 

Statistics on the performance of the IT&T sector are compiled from annual economic survey data by the 
Census and Statistics Department (C&SD). Data compiled include the number of establishments, persons 
engaged, vacancies, business receipts and value added in the IT&T sector. These statistics are used to 
determine the contribution of the IT&T sector to the overall economy. 

Another area under discussion in the international arena is the Content Sector. This is defined as a group of 
industries primarily engaged in the publication and/or the electronic distribution of content products. The 
United Nations Statistics Division (UNSD) is taking into consideration the importance of ICT activities in 
the planned revision of the International Standard Industry Classification (ISIC) in 200715 and the possibility 
of introducing an Information Sector/Information Economy sector – comprising the ICT sector and the 
Content sector. For the purpose of this study, only the ICT sector (IT&T) will be covered. 

Revisions to the international classifications such as ISIC will have a great impact on the comparability of 
ICT statistics that will be compiled and disseminated by countries in the future. This will guide countries in 
what needs to be measured and analyzed. Until the collection of statistics is harmonized and internationally 
comparable, economies will continue to rely on country classifications. 

4 SUPPLY  AND  DEMAND  ICT  STATISTICS:  HONG  KONG’S  USERS  AND  PRODUCERS 

Official ICT statistics in Hong Kong are collected and disseminated by two main players: the Census and 
Statistics Department (C&SD) and Office of the Telecommunications Authority (OFTA). The type of 
information that each bureau collects and disseminates depends on the source of the information. Data from 
official surveys such as household and business surveys, are collected by C&SD, while administrative 
records like subscribers and customer-based data reported by telecommunication operators are collected and 
disseminated by OFTA. This division of data collection and dissemination, and the cooperation of the two 
main players, has allowed Hong Kong to reach a high level of data accuracy and efficiency (Figure 4.1).
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The statistics produced and disseminated by these two agencies are used inside Hong Kong to highlight 
trends in the availability and usage of ICTs. They are also utilized to measure developments in technology, 
the size of the sector and its contribution to the economy, as well as to benchmark Hong Kong’s position in 
the ICT world. The following section will outline the main functions of Hong Kong’s users and producers of 
ICT data: 

4.1 The Commerce, Industry and Technology Bureau (CITB) 

The Commerce, Industry and Technology Bureau (CITB) is the country’s main ICT policy maker and 
responsible for policy and strategic matters on Information Technology (IT) in Hong Kong. The bureau 
comprises the Commerce and Industry Branch (CIB), the Communications and Technology Branch (CTB) 
and the Office of the Government Chief Information Officer (OGCIO). Of the three branches, OGCIO is 
directly responsible for policy, strategy and execution of information technology programmes and policies. 
CITB also oversees the operation of seven executive arms in Hong Kong, including the Office of the Tele-
communications Authority (OFTA).16 It does not collect any statistics on ICT availability or usage of ICT 
but is an important user of statistics that other agencies responsible for the data collection produce. 
 

Figure 4.1: Who is in-charge? 
 

Office of the Government Chief Information Officer (OGCIO)  
• Policy and strategy advisor on IT matters  
• Coordinator and executive arm on IT matters 
• Initiates revisiting of the survey questionnaire, work with C&SD 
• Coordinates with subject matter specialists to identify changes of survey 
• Comments on reports/press releases prepared by C&SD 
• User of ICT statistics 

Census and Statistics Department (C&SD) 
• Official statistics agency 
• Initiates revisiting of the survey questionnaire, work with OGCIO 
• Conducts or commissions the surveys 
• Data collection, processing and analysis of data collected 
• Forwards draft report/press releases to OGCIO for comments 
• Produces the final reports and issues press release on summary survey findings 

Office of Telecommunications Authority (OFTA) 
• Telecommunication Regulator 
• Collects data from operators 
• Regularly publishes telecom data on its website 
• Provides data to ITU 

Source:  ITU. 
 
 

4.2 Office of the Government Chief Information Officer (OGCIO) 

The Office of the Government Chief Information Officer (OGCIO), which falls within CITB, serves as the 
coordinator and executive arm on IT matters17. It was set up in 2004 by merging the functions of the former 
Information Technology Services Department and the IT-related divisions of the Communications and 
Technology Branch (CTB) of the CITB18. OGCIO is not only responsible for overseeing programmes and 
measures under the 2004 Digital 21 Strategy19 but also works with the Census and Statistics Department 
(C&SD) in the formulation and review of IT survey questionnaires as well as analysis and dissemination of 
survey results. It is a major user of ICT statistics collected by C&SD. The analyses made by OGCIO are 
used as reference to formulate ICT – related policies and strategies and to measure their progress in the 
implementation, as reflected by the survey data. 

OGCIO is also a main source of funding for IT surveys. It regularly commissions the C&SD to conduct 
annual surveys on the IT usage and penetration in households and business sectors of the economy. 
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4.3 Office of the Telecommunications Authority (OFTA) 

Established in 1993, the Office of the Telecommunications Authority (OFTA) is Hong Kong’s regulatory 
authority. It falls within the CITB and serves as the executive arm of the Telecommunications Authority, a 
statutory authority created by the Telecommunications Ordinance20, responsible for regulating the tele-
communication industry in Hong Kong. Particularly, it ensures economic and technical regulation of tele-
communication services as well as the enforcement of principles of fair competition and management of 
radio frequency spectrum. OFTA is considered one of the world’s leading telecommunication regulators in 
terms of the timeliness and relevance of the statistics it disseminates. It regularly publishes a variety of 
statistics on its web site and in August 2005, for example, had published May 2005 broadband data, showing 
that 22 per cent of population had a broadband connection21. OFTA’s collection of data is facilitated by 
operators’ obligation to report data to OFTA relating to their businesses on a monthly, quarterly, semi-annual 
and annual basis. In Hong Kong, operators are required to collect and provide data to OFTA. This binding 
obligation to produce and provide information is written into the licence agreements, thus making the data 
gathering and dissemination efforts of the regulator easier. In many other countries, confidentiality of 
information is one of the main obstacles in data collection and dissemination and hampers information 
sharing efforts. While many operators insist on keeping financial data confidential, others fail to share even 
basic subscriber data. 

Listed companies in Hong Kong are further required to publish company reports on a periodic basis. The 
annual reports or interim reports published by telecom operators listed in Hong Kong or operators belonging 
to a listed group contain operational and financial data that allows the aggregation of information. This 
transparency further enhances the ability to analyze operators’ market shares, their contribution to Hong 
Kong’s ICT sector, and to observe overall market developments. 

The subscriber and traffic related data that operators are required to report to OFTA on a periodic basis 
enable the regulator to publish monthly and annual statistics on the number of fixed telephone lines, mobile 
cellular subscribers and Internet subscribers (Figure 4.3.1). OFTA’s website serves as a portal for 
disseminating the statistics that it produces including data on the number of subscribers, traffic, both for 
voice and Internet, as well as international Internet bandwidth (Figure 4.3.2). 

 

Figure 4.3.1: Penetration of ICT in Hong Kong 
Fixed telephone lines, mobile cellular subscribers and broadband subscribers per 100 inhabitants, 1994-2004 
 

52.2 53.1

8.0

114.5

21.3

-

20

40

60

80

100

120

140

1994 1996 1998 2000 2002 2004

ICT penetration in Hong Kong
 1994-2004

Mobile

Fixed

Broadband

 

Source:  ITU adapted from OFTA. 
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Figure 4.3.2: OFTA’s Facts and Statistics webpage 

 

Source:  OFTA, www.ofta.gov.hk/en/datastat/main.html. 
 
 

 

OFTA validates and verifies the data it collects, to ensure the integrity of the data and to meet international 
and local definitions. In certain cases, the telecommunication operators make reference to the aggregated 
statistics produced by OFTA. Other sources of information such as surveys carried out by the Census and 
Statistics Department (C&SD) are also studied by OFTA, together with the data collected from operators. 

The selection of the indicators collected by OFTA is usually influenced by requests from data users. The 
International Telecommunication Union (ITU), as part of its annual data collection, sends out questionnaires 
to countries to collect the previous year’s telecom/ICT statistics (for ITU Telecommunication Indicators 
Questionnaire 2004, see Annex 3). The indicators collected by ITU serve as the reference for OFTA’s data 
collection. OFTA also takes into account requests from other international and regional organizations, media, 
analysts and academics in formulating its data collection policy. It collects specific data upon the request for 
customized research data from other government agencies. The data collected and processed by OFTA can 
be presented in various formats, according to the occasions on which the data are to be released. 

OFTA faces a number of problems related to the collection and dissemination of telecommunication 
statistics. The definition of indicators is one of the main difficulties encountered. One example is the 
measurement of Short Messaging Services (SMS). The current definition does not give clear guidance as to 
whether promotional SMS from vendors should be included. Treatment of spam and non–spam SMS is not 
clear, either. 

Data disseminated by OFTA are used both inside and outside Hong Kong. Most of the administrative data on 
the number of subscribers quoted in government official speeches are based on OFTA information. Telecom 
operators also use the data collected by OFTA to benchmark their market position and international users 
include the ITU and the Asia-Pacific Telecommunity22. The Census and Statistics department (C&SD) uses 
OFTA data and present them in its cross-sectoral statistics publications. Other users of OFTA data include 
private research companies, students and telecom researchers and consultants. 

http://www.ofta.gov.hk/en/datastat/main.html
http://www.ofta.gov.hk/en/datastat/main.html
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Data collected by OFTA are not excluded from possible misuse and wrong analysis and users occasionally 
misinterpret the data that OFTA disseminates. One example is the problem in collecting tariff that reflects 
the market situation. Operators are required to publish their tariffs and charge no more than these published 
tariffs. While operators usually publish their official rates on the Internet, the effective rate is usually a lot 
lower than the published one and customers will not pay the standard tariff. Incentives such as promotional 
bundled items provided by operators are also not counted. This effectively produces misleading price 
indications and makes it hard to compare operators to one another. Another example is the charging of 
mobile calls. In Hong Kong, calls to mobile phones are charged both ways (caller and receiver pays). 
However, mobile phone users are rarely concerned about the extra cost as cellular tariff packages usually 
include around 1 000 free minutes – almost 17 hours of free calling – a month – much of which remains 
unused. Consumers have many choices when it comes to tariffs, mainly due to the extremely competitive 
market. 

4.4 The Census and Statistics Department (C&SD) 

The Census and Statistics Department (C&SD) is the official statistics agency in Hong Kong and is 
responsible for the collection and dissemination of official statistics. Set up in late 1967, the agency is 
responsible for conducting statistical surveys, operating the statistical systems for the production of social 
and economic statistics, as well as performing statistical analysis and disseminating the data and analytical 
results that it produces. It also provides guidance and statistical support on statistical matters to various 
government departments and bureaux. 

The Census and Statistics Ordinance – which serves as the legal basis for conducting the population census 
as well as the collection, compilation and publication of other statistical information – guides the work of the 
department. The Ordinance also provides strict safeguards on the confidentiality of data pertaining to 
individuals or undertakings23. C&SD also ensures that the compilation and dissemination of statistics are in 
accordance with international standards. Notably, it adheres to the Fundamental Principles of Official 
Statistics24, as well as IMF’s Special Data Dissemination Standard (SDDS)25. C&SD’s compliance to these 
international standards helps to maintain its position in the international statistical community and ensures 
the international comparability of its statistics. Both of these standards are applied to its data collection 
coverage, periodicity, timeliness and integrity of data collected and quality of data disseminated. 

Timeliness of data is an important factor in every country’s data dissemination practices, as timely 
information is relevant information, particularly in a sector that changes rapidly. Transparency of statistical 
methods and practices are key factors in ensuring comparability and guarantee a certain level quality. To this 
end, C&SD ensures that the data it collects include annotations about data coverage, definitions, 
methodology and sources. At the same time, it alerts users of its statistics to any changes in methodology and 
revisions made to official statistics. 

The department’s website serves as a portal for disseminating statistics and other information that it produces 
(Figure 4.4.1). It further includes press releases on new statistics, information on frequently asked statistics, 
as well as a list of printed or electronic versions of the statistical publications. This raises the awareness of 
the available statistics and newly released information by the department. 

5 MEASURING  THE  INFORMATION  SOCIETY 

There are two regularly conducted IT surveys in Hong Kong. While the surveys were initiated by both the 
policy advisor and its executive arm (CITB and OGCIO), the Census and Statistics Department (C&SD) was 
commissioned to manage and conduct the surveys (Box 5.1). The fifth rounds of surveys were conducted 
between May and August 2004 and results released in December 2004. 
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Figure 4.4.1: C&SD “Hong Kong in Figures” webpage 

 

Source:  C&SD, www.info.gov.hk/censtatd/eng/hkstat/index2.html. 
 
 

The two surveys are:  

• (1) Annual Survey on Information Technology (IT) Usage and Penetration in the Business 
Sector (Business survey). 

• (2) Thematic Household Survey on IT Usage and Penetration (Household survey). 

The surveys have been conducted annually since 2000 to assess the use and uptake of information 
technology within the different sectors. The surveys also capture the most recent trends in the IT sector, and 
individual /business use of IT in Hong Kong. The results of the surveys serve as a basis for identifying focal 
areas where IT needs to be promoted, and at the same time serve as a useful reference for developing IT 
strategies and policies. 

 

Box 5.1. Administrative process of the surveys 

The following summarizes the administrative process on conducting the household surveys: 
1. Both the C&SD and OGCIO initiate the revisiting of the survey questionnaires, including deletion of obsolete 

questions and addition of questions on new IT topics if any. 
2. OGCIO co-ordinates with corresponding subject officers to identify changes and addition of questions. For 

instance, questions on wireless and mobile penetration were added in the 5th round of the thematic household 
surveys in 2004. 

3. C&SD commissions or conducts and monitors the surveys, including data collection, data processing and 
analysis. 

4. C&SD forwards the draft reports/press releases for OGCIO’s comments and based from the comments received 
finalizes the reports/press releases. 

5. C&SD produces the final reports and issues press releases on the summary survey findings. 

Source:  ITU. 

http://www.info.gov.hk/censtatd/eng/hkstat/index2.html
http://www.info.gov.hk/censtatd/eng/hkstat/index2.html
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5.1 Usage and penetration of IT in households 

Surveys on the usage and penetration of IT in households are carried out by the Census and Statistics 
Department (C&SD) under its series of Thematic Household Surveys (THS). These surveys have been 
conducted in order to meet the requests from the government policy bureaux and departments for statistical 
data on various social issues. C&SD started the THS on IT usage and penetration in 2000 in order to identify 
trends in citizens’ uptake and use of IT and provide updated information about the society’s readiness, IT 
penetration, and its impact on the community. While C&SD acts as the co-ordinator and manager of the 
THS, the surveys are carried out by private research firms. C&SD closely monitors the process and 
methodology to ensure that the quality of data collected is statistically acceptable.  

The first round of the THS on IT Usage and Penetration was carried out in 2000 and the most recent (fifth) 
completed round was conducted during June to August 2004 (the sixth round started in May 2005 and is in 
progress). The 2004 survey collects information on the availability of personal computers (PC) and the 
Internet within households; usage of PC and the Internet in different locations; knowledge and usage of 
Chinese input methods; and usage of electronic business services and online government services. It also 
measures the awareness of IT security. Similar questions and topics were also addressed in the previous 
surveys (For Thematic Household Survey on IT Usage and Penetration questionnaire, see Annex 4).  

The survey covered the land-based non-institutional population of Hong Kong26, representing some 99 per 
cent of the Hong Kong Resident Population, which includes usual residents27 and mobile residents28. The 
quarters29 that are used for residential purposes serve as the basis sample selection for the survey and based 
on the classification maintained by the C&SD. In general, each unit of quarters is identified by its unique 
address, including details such as street name, building name, floor number and flat number. 

In the 2004 survey, some 10 000 households from a selected sample were enumerated, constituting a 
response rate of 75 per cent. To be able to get household level information, the household head or a 
knowledgeable person within each enumerated household was interviewed. The selected respondents were 
questioned on the availability and number of PCs in households, including PCs connected to the Internet. 

Individual level information was obtained from all persons aged 10 and above in the enumerated 
households30. These persons were asked about their knowledge of using a personal computer (PC) and 
Chinese input methods as well as their usage of PC and Internet service during the twelve months before 
enumeration. Persons aged 15 and over were further asked about their usage of electronic business services 
for personal matters during the twelve months before enumeration. Finally, some questions about 
information technology security were asked. 

In 2004, new questions related to extent of usage of wireless and mobile technology were added, reflecting 
changes in the technology and the market. Demographic and socio-economic characteristics of respondents, 
such as gender, age, educational attainment and household income are also included in the survey 
questionnaire. The availability of socio-economic data, combined with the data on IT usage and penetration, 
allow an in-depth understanding and analysis of the national digital divide. 

The penetration of personal computers (PC) in homes in Hong Kong was already close to 50 per cent in 2000 
and has risen to 71 per cent by 2004. The number of households with a PC connected to the Internet has also 
shown impressive growth, with more than 91 per cent connected by 2004. Close to 60 per cent of persons 
aged 10 and above used a PC in 2004, with Internet usage among citizens of Hong Kong rising at the same 
time (Table 5.1.1). The increase in broadband uptake is one of the reasons for the increase in Internet usage. 
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Table 5.1.1: Summary of the Thematic Household Survey results (THS) 
Penetration of PC and Internet in households and usage of PC and Internet service by individuals, 2002-2004 
 

Data Item 2000 2001 2002 2003 2004 

Information technology penetration amongst households 

Households with personal computer (PC) at home 
amongst all households  

49.7 60.6 62.1 67.5 71.1 

Households with PC* at home connected to Internet 
amongst all households with PC at home 

73.3 80.4 84.6 88.8 91.3 

Households with PC* at home connected to Internet 
amongst all households 

36.4 48.7 52.5 60.0 64.9 

Information technology usage amongst household members 

Persons aged 10 and over who had used PC in the 
twelve months before the survey amongst all 
persons aged 10 and over  

43.1 50.3 54.0 56.2 59.5 

Persons aged 10 and over who had used Internet 
service in the twelve months before the survey 
amongst all persons aged 10 and over 

30.3 43.3 48.2 52.2 56.4 

Usage of electronic business services 

Persons aged 15 and over who had used one or more 
types of electronic business services for personal 
matters in the twelve months before the survey 
amongst all persons aged 15 and over 

84.9 88.5 92.6 93.6 96.5 

Usage of online purchasing services 

Persons aged 15 and over who had used one or more 
types of online purchasing services for personal 
matters in the twelve months before the survey 
amongst all persons aged 15 and over 

– 5.6 4.9 7.0 7.1 

Usage of online Government services 

Persons aged 15 and over who had used online 
Government services for personal matters in the 
twelve months before the survey amongst all 
persons aged 15 and over 

– – 18.1 24.3 28.5 

Note:  *  Excluding the palm top/Personal Digital Assistant (PDA) connected to Internet. 
Source:  C&SD. 

  

 

The last survey points to several divides amongst Hong Kong’s citizens: Younger respondents (persons 
aged 10-14) had the highest rate of PC and Internet use in the 2004 survey (98 per cent for PC use and 95 per 
cent for Internet use) while those of 65 and above had the lowest (4 per cent and 3 per cent, respectively). 
Men had a higher ratio of PC and Internet usage (62 per cent and 59 per cent, respectively), than women 
(57 per cent and 54 per cent, respectively) and the level of education was another important factor in 
determining the use of IT. Persons with a tertiary education had much higher rate of PC and Internet use 
(94 per cent and 93 per cent, respectively) compared to people with a primary education (18 per cent and 
17 per cent, respectively) (Figure 5.1.1). 
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Figure 5.1.1: Household and individual use of ICT 

PC and Internet penetration in households for different user groups, and location and purpose of PC and Internet 
use by individuals, Hong Kong, 2004 

        

        

        

         
Source:  ITU adapted from C&SD. 
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Box 5.1.1: The City University of Hong Kong: a producer and user of ICT statistics 

One might expect that the information gathered by the Census and Statistics Department (C&SD) is sufficient to measure usage 
and availability of ICTs in Hong Kong. However, the City University (CityU), one of the eight universities in Hong Kong, also 
collects Internet availability and usage statistics. The survey is carried out under the “Diffusion, Use and Impact of Internet in 
Hong Kong and Mainland China” project by Prof. Jonathan Zhu of the Communication Research Centre, which started when the 
CityU became a member of the World Internet Project (WIP, at: http://www.worldinternetproject.net/). 

CityU carried out the first Internet Usage survey in 2000, almost at the same time the C&SD conducted the first household 
survey. It has since been carried out annually, until December 2004. The University Grants Committee of Hong Kong and CityU 
Research Grants Office funded the surveys. Unlike the methodology used by C&SD, CityU used two sets of survey 
questionnaires: one for ICT users (that included around 100 questions); and one for non-users (that included around 
40 questions). These are based on different survey questionnaires including the WIP, and the China Internet Network 
Information Center (CNNIC). Like any other survey, respondents are assured of the confidentiality of information collected. The 
survey covered Chinese-speaking adults aged 18-74. The key findings from the surveys, such as the penetration and usage of 
ICT, have been largely consistent with those from C & SD surveys.  

The results of the survey are published in international academic journals, such as Journal of Computer-Mediated 
Communication, local trade publications, such as the Hong Kong Economic Journal and the Media Digest, and through 
presentations at conferences. CityU is also one of the founding members of the Asia Pacific Internet Research Alliance 
(APIRA). APIRA is a regional academic organization that aims to enhance comparison of Internet information, deepen the 
research on statistical techniques to be used to analyze data on Internet, facilitate cooperation among Asia-Pacific countries on 
the Internet information survey and research, and boost the regional development of the Internet research with a view to 
harmonizing survey questions and methodology. Current members of APIRA include: China Internet Network Information 
Center (CNNIC), National Internet Development Agency of Korea (NIDA, former KRNIC), Japan’s Access Media International 
(AMI), City University of Hong Kong; University of Macau; and Taiwan Network Information Center (TWNIC), see 
http://www.apira.org. As a member, CityU participates in the harmonization of survey questionnaires and conducts and releases 
the results of the survey at the same time as other APIRA members. Although CityU surveys are harmonized with other APIRA 
members’ surveys, they are mainly used for academic and research purposes. The main reason is that the C&SD, as the official 
statistical agency of Hong Kong, has a priority with regard to surverys and methodologies and is the official provider of data 
used for international comparison. 

 

Figure Box 5.1.1: Who use Internet more and why Internet is not used? 
Internet use by sex in Hong Kong 2000-2003 and primary barriers for non-user of Internet  
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City University uses the statistics that it collects for its research mainly to analyze the availability and usage of Internet in Hong 
Kong and to measure the Digital Divide. The Digital Divide Index (DDI) was built using four indicators that examine age, 
education, gender and employment of Internet users for the survey conducted in 2000-04. The results of the DDI showed that 
Hong Kong’s divide is greater in terms of Internet use by age than in mainland China (which has a lower Internet penetration 
rate than Hong Kong), and the United States (where the penetration rate is higher). For example, in 2000, 75% of the youth 
(18-25 years old) in Hong Kong used the Internet as compared with 11% of the senior citizens (50-74 years old), a ratio of 7:1. 
In the same year, Internet users accounted for 57% of the youth and 30% of the senior citizens in the U.S. (a ratio of 2:1), or 63% 
of the youth and 10% of the senior citizens in urban China (a ratio of 6:1). 

Source:  City University and APIRA. 
 

 

http://www.worldinternetproject.net
http://www.apira.org
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5.2 Business use of IT 

Since 2000, the Census and Statistics Department (C&SD) conducts the Annual Survey on Information 
Technology (IT) Usage and Penetration in the Business Sector. The data items included in the survey 
closely follow the recommendations of the OECD in its model questionnaire on IT usage in business, 
promulgated in April 2000. The latest survey was conducted from May to August 2004 and covered some 
4 700 business establishments. The results were released less than six months later, at the end of 2004. The 
survey included questions on PC usage, Internet usage, Web site usage, electronic business/electronic 
commerce activity and IT spending within the business sector (for Annual Survey on Information 
Technology Usage and Penetration in Business Sector questionnaire, see Annex 5). The C&SD conducted 
the 2004 survey under the auspices of the Office of the Government Chief Information Officer (OGCIO). 
The results were used as an important input of the development of Hong Kong’s IT strategy. 

 

Reflecting the increasing market focus on wireless applications, the following four new questions on the 
usage of wireless and mobile services/technology were added: 

• wireless and mobile devices in use; 

• wireless and mobile transmission technology employed; 

• wireless and mobile services employed from service providers; and 

• wireless and mobile applications involved. 

• A fifth question – reasons for not using wireless and mobile services – was added to identify barriers 
 to this new area of IT applications. 

 

Another area the business survey covers is e-commerce. Hong Kong adopts the broad definition of 
e-commerce promulgated by the Organization for Economic Cooperation and Development (OECD)31. The 
survey collected information related to the order or purchase of goods, services or information via electronic 
means; receipt of goods, services or information via electronic means; sales of goods, services or information 
via electronic means; and the delivery of goods, services or information via electronic means. 

The 2004 business survey used the Central Register of Establishments (CRE) as the sampling frame32. The 
survey covers the following industries: manufacturing; electricity and gas; construction; wholesale, retail, 
and import/export trades; restaurants and hotels; transport, storage and communications; financing, 
insurance, real estate and business services; and community, social and personal services sectors.  

To arrive at the survey frame, the industry groups were stratified and divided by employment size. A total of 
4 756 establishments were selected for enumeration in the 2004 survey, representing a total of 
326 000 establishments. Around 50 per cent (or 166 000 establishments) are classified as either wholesale, 
retail and import/export trades, restaurants and hotel sector. About 87 per cent of the establishments were 
classified as small size. The establishments are categorized into small, medium and large (Table 5.2.1). 

Data collection was made through a questionnaire mailed to the selected establishments. Electronic copies 
were also provided upon respondents’ request. Personal, face-to-face, or telephone interviews were used to 
verify the information or to assist respondents in completing the questionnaires. By the end of the survey 
period, around 3 500 establishments were successfully enumerated, representing a 97 per cent response rate. 
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Table 5.2.1. Distribution of establishments 
Distribution of establishments by economic activity and number of persons engaged, 2004 

Number of persons engaged 
Size of establishments/Economic activity 

Small Medium Large 

Manufacturing (Industry sector 3) <10 10-99 >=100 

Non-manufacturing (Industry sectors 4-9) <10 10-49 >=50 

Source:  C&SD. 
 

 
According to the 2004 survey results, some 58.4 per cent of the establishments used personal computers 
(PCs), with large establishments showing a higher usage rate (97%) than small- or medium-sized 
establishments (Table 5.2.2). PC use was highest in the financial, real estate and business sectors (82%). At 
the same time, more than 86 per cent of the establishments using PCs had an Internet connection, equivalent 
to 50 per cent of all establishments. Internet is mostly used for communication (email) (Figure 5.2.1). Some 
15 per cent of establishments had their own website, a slight increase the year before (2003). Again, the 
presence of websites is higher or more widespread in larger establishments. 

 

Table 5.2.2: Business Use of ICT 
Results of the annual Survey on Information Technology Usage and Penetration in the Business Sector, 2000-2004 
 

2000 2001 2002 2003 2004 
Data Item 

(As a % of all establishments) 

Personal Computer (PC) Usage      

Establishments using personal computer 51.5 49.7 54.5 54.8 58.4 
Internet Usage      

Establishments having Internet connection 37.3 37.2 44.2 47.5 50.4 
Web Site Usage      

Establishments having Web page/Web site  7.3 10.7 11.8 13.5 14.8 
Electronic Business      

Establishments having ordered or purchased goods, services 
or information through electronic means 

 4.9  6.2  7.1  9.6 11.7 

Establishments having received goods, services or 
information through electronic means  

35.3 40.0 45.2 51.0 53.0 

Establishments having sold goods, services or information 
through electronic means  

 0.3  1.1  1.5  1.1  1.3 

Establishments having delivered goods, services or 
information through electronic means  

 8.1 12.4 12.1 13.6 15.3 

Source:  C&SD. 

 

 

C&SD carried out the survey itself and verified and validated the information collected. This ensured the 
completeness of entries, consistency among data items and the credibility of the reported data. Discrepancies 
or inconsistencies in the reported information were clarified by contacting respondents by phone or by field 
verification visits. 

An establishment is considered to have ordered or purchased goods or services through electronic means if 
the confirmation of order or purchase is done entirely through electronic means. In 2004, close to 12 per cent 
of establishments had purchased or ordered goods through electronic means. Delivery of goods via electronic 
means is even higher, at more than 15 per cent. However, the percentage of establishments that had sold 
goods and services via electronic means remains low, at 1.3 per cent (Table 5.2.2). 
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Figure 5.2.1: Internet and PC usage in Hong Kong’s business sector 
PC use in business sector by employment size (top left); Internet use in business sector by employment size (top 
right); Internet use in business sector by purpose of use (bottom left); and Internet use in business sector by type of 
industry (bottom right) 

        
 

             
Source:  ITU adapted from C&SD. 

 
 

PC and Internet usage vary considerably according to the size of businesses. In 2004, large establishments 
showed more usage of both ICTs than medium and small establishments (Figure 5.2.1). The same is true for 
the presence of websites and experience in the use of electronic commerce. 

Another area covered by the business survey is IT security. With the exponential growth in the use of IT and 
e-business transactions across the world, IT security issues, including viruses and computer-related crimes, 
are becoming increasingly important. 

According to the 2004 survey, 45 per cent of establishments had suffered from some form of infringement. 
Ninety-nine per cent of these businesses were victim of a virus attack, followed by denial of service (9.4%) 
and hacking (6.4%). After experiencing such problems, 95 per cent of the establishments took various types 
of remedial measures and 36 per cent adopted/installed more stringent security technologies. 

The results of these IT security questions have been exploited both by the government and the business 
sector to formulate policies and to identify necessary actions. Results suggest that the business sector has 
adapted quite well to new IT security breaches and has taking decisive remedial measures when such 
incidents occur. The government in particular is aware of the importance of information security to 
businesses and the community at large. Hong Kong has organized different IT security awareness 
programmes for both the business sector and the general public to raise awareness and to suggest solutions. 

The government has also set up a dedicated information security website portal (INFOSEC, at 
www.infosec.gov.hk/engtext/main.htm) to disseminate and promote the latest information on information 
security33. OGCIO keeps reviewing the current legislation too see whether it keeps up with the latest IT and 
e-commerce developments, so as to provide maximum protection to its citizens and businesses. 

http://www.infosec.gov.hk/engtext/main.htm


 

Chapter 3 – Measuring the digital divide   203 
 

5.3 IT expenditure 

Data on IT expenditure in the business sector have been collected by the Census and Statistics Department 
(C&SD) in a series of annual economic surveys since the year 1998. Data items collected include 
expenditure on purchases of computer hardware (e.g. PCs, mainframes, notebook computers, storage devices 
and components) and peripherals (e.g. printers, scanners) for own use; expenditure on purchases of computer 
programs, software and databases for own use, (including both standard ones available in the market and 
those specifically designed/ developed by other firms); payments for other IT-related services (e.g. system 
design and development, computer training, Internet page design, Internet connection, website hosting, 
computer equipment leasing, repair and maintenance of computer products); and cost of in-house 
development of computer programs and databases for own use. Based on the survey results, a statistical 
series on IT expenditure in Hong Kong for 1998 to 2003 has been compiled and analyzed.  

5.4 Manpower Survey of the IT Sector 

The Census and Statistics Department (C&SD) also conducts the Manpower Survey of the IT Sector on 
behalf of the Vocational Training Council (VTC)34. The Committee on Information Technology Training 
and Development of the Vocational Training Council (VTC) is the agency responsible for the assessment of 
manpower and training needs in the information technology sector in Hong Kong. Its duties includes the 
recommendation of measures needed for the development of employers’ training facilities and educational 
and training institutions. 

Previously (before 1991) called electronic data processing sector, these surveys have been conducted every 
two years since 1983. They collect data on the manpower demand and training situation of IT staff in various 
economic sectors and government bodies. The 2004 survey was conducted in March 2004 and the results 
were released in October 200435. The survey covered nine broad categories of Information Technology (IT) 
jobs, including IT management, IT software development, telecommunications and networking, IT security, 
database, systems programming, field support, operation services and IT education and training. 

The 2004 survey covered the entire economy, including all relevant government units to ensure that all IT 
employees were included or sampled. The survey frame was drawn from the Central Register of 
Establishments (CRE) maintained by C&SD and covered about 86 000 companies. The stratified random 
sampling method was used to select the sample (1 528 companies, or 1.8%). However, the sample excluded 
all companies with less than five employees. 

The respondent companies were asked to complete a detailed questionnaire on IT manpower and training 
needs36. Data collection was carried out by C&SD, by personal interviews, to ensure proper completion of 
survey questionnaire37. 

The IT employees were classified according to their job specifications based on the duties they performed. 
C&SD verified and coded the information collected and aggregated it to reflect the overall IT manpower 
situation of the whole sector. Out of the total sample (1 534), around 83 per cent completed the survey 
(Figure 5.4.1). 

5.5 ICTs in school and in the health sector 

Although Internet connectivity in Hong Kong’s academic and health sector is high, there is no official survey 
carried out to measure the magnitude or extent of ICT availability in the sector, or to measure usage by 
teachers, students or medical practitioners. The Department of Health (DoH) has been conducting a series of 
Health Manpower Surveys (HMS) amongst healthcare personnel practising in Hong Kong since 1980 

38. 
However, the survey does not include any questions on the availability of ICTs in the health sector, nor 
usage of ICTs by health practitioners. 
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Figure 5.4.1: Manpower structure by job category 
Distribution of IT employees by job category, March 2004, %  

 

Source:  ITU adapted from VTC. 
 
 

To compensate for the lack of an ICT survey, the Hospital Authority (HA), one of the most active agencies 
involved in information technology in the health care sector, maintains some data on ICT availability39. 
HA is responsible for managing Hong Kong’s 43 hospitals and institutions, 45 specialist outpatient clinics 
and 74 general outpatient clinics. As of June 2005, all HA hospitals and institutions were connected to the 
Internet via a secured Demilitarized Zone (DMZ) network infrastructure from around 25 000 computers. 
Most importantly, Internet access is available to all HA staff, who are asked to provide their details in order 
to register the number of Internet users within the HA. 

5.6 Government Use of ICTs 
Adoption of IT within the government sector is increasing (Table 5.6.1). However, there is no official survey 
that collects information on the availability and use of ICTs within the government. Administrative data 
based on inventories of computers and knowledge of staff activities enables Hong Kong to supply data on 
the sector. The Office of the Government Chief Information Officer (OGCIO) is responsible for coordinating 
government computerization and regularly publishes information on their website40. 
 

Table 5.6.1: Government spending on IT and computerization in government 
 

 December 
2002 

December 
2003 

December 
2004 

March 
2005 

Government IT Expenditure (excluding 
IT expenditure of the Housing Authority, 
Hospital Authority and subvented schools) 

$ 2 980 million
(for 2001-02) 

$ 3 213 million
(for 2002-03) 

$ 3 081 million 
(for 2003-04) 

$ 2 834 million
(for 2004-05) 

Percentage of staff with PC 64.0 71.0 72.2 76.2 

Percentage of staff with Internet access 40.3 46.0 46.9 51.9 

Percentage of staff with internal e-mail access 27.3 31.0 35.0 40.9 

Source:  OGCIO available at www.ogcio.gov.hk/eng/about/ecomp.htm. 
 
 

http://www.ogcio.gov.hk/eng/about/ecomp.htm
http://www.ogcio.gov.hk/eng/about/ecomp.htm
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As of March 2005, 76 per cent of government staff had access to computers; while close to 52 per cent and 
41 per cent had access to the Internet and email, respectively. 

Data describing the magnitude of government IT investment, as well as the percentage of staff with access to 
a PC, email and the Internet are made available by OGCIO in Hong Kong as an Information Society 
publication of the C&SD. Information on the number of IT staff, such as the number of analysts/ 
programmers, computer operators and data processors, are also available. 

The government also encourages the population to interact with it online. To facilitate this, the government 
portal at www.info.gov.hk provides a summary of available information about public administration in both 
Chinese and English. The government launched the Electronic Service Delivery (ESD) (at www.esd.gov.hk) 
portal in December 2000. The portal provides more than 200 online government services and a variety of 
e-commerce services.  

Based on the results of the 2004 round of THS on IT usage and penetration, 28.5 per cent of all persons aged 
15 and over in Hong Kong had used one or more types of online Government services for personal matters in 
the past twelve months. Of these, 46.5 per cent had used government services via the ESD website. More 
than half (55.6 per cent) had accessed the government web sites for enquiry services, and 27.3 per cent for 
appointment booking or application for licences/certificates (Figure 5.6.1). 

 

Figure 5.6.1: Government online 
Percentage distribution of population (aged 15+) that had or had not used e-government services by type of service 
(left) and the type of e-government services used by e-government users (right), 2004 

       

Note: Electronic Service Delivery (ESD) is a portal in that provides more than 200 online government services and a variety 
of e-commerce services. 

Source: C&SD. 
 
 

6 DISSEMINATION 

The Census and Statistics Department (C&SD) provides a list of all government departments producing 
official statistics covering their own areas. This list is provided as a central repository of web links for easy 
retrieval of sectoral statistics produced by other agencies41. 

Aside from its website, C&SD disseminates the data it collects through printed publications, available both 
in paper copy and by electronic download (pdf)42. At the same time C&SD has published annually the “Hong 
Kong as an Information Society” report since 2002. The publication presents a compilation of statistical 
information coming from a variety of sources relevant to the development of the information society. 
Information from the two ICT surveys conducted by C&SD (the household and business survey on IT usage 
and penetration) are included in the report. Besides covering the usage and penetration of IT both in the 
business sector and in households, it shows developments in telecommunications services, analyses the 
demand for manpower in the IT&T sector, and highlights developments in relevant educational programmes. 

http://www.info.gov.hk
http://www.esd.gov.hk


 

 206    Chapter 3 – Measuring the digital divide 
 

The compilation of results from different surveys into one single publication is useful for data users and 
analysts and provides a one-stop reference for data covering not only the ICT sector itself, but also the 
availability and use of ICTs across other sectors. 

7 INTERNATIONAL  BENCHMARKING 

Surveys carried out in different countries have different coverage and have used different methodologies. 
This is the case of Hong Kong’s surveys – which may not be strictly comparable with other economies. 
However, compared to, for example, Australia, Canada and the United Kingdom, where similar ICT surveys 
have been carried out, Hong Kong’s survey findings show that IT penetration and usage, both in the business 
and household sectors, are comparable to that in the other advanced economies. 

The main obstacles to international comparisons today are the lack of harmonized indicators and survey 
methodologies. To overcome this problem, which has been identified by different regional and international 
organizations, a number of cooperation project have been established. A major effort in this direction is 
being made by a number of regional and international organizations that have formed the “Partnership on 
Measuring ICT for Development”. The partnership’s main objective is to harmonize indicators and survey 
methodologies in countries and increase the availability of information on ICT access and usage43. An 
important step was the outcome of the partnership’s WSIS Thematic meeting on Measuring the Information 
Society (held in Geneva in February 2005), which agreed on a set of core ICT indicators (Annex 6). Hong 
Kong, as one of the economies that already carries out surveys on the household and business sectors to 
measure ICT uptake, can easily map its survey questionnaires to include the agreed set of core ICT 
indicators. For example, most of the indicators in the agreed core set are already collected in Hong Kong, 
partly because Hong Kong modelled its survey questionnaire on that of OECD. 

Some benchmarking figures from international organizations are used to compare Hong Kong’s ICT 
performance with other economies. Examples include Hong Kong’s performance in the ITU’s Mobile/ 
Internet Index, Internet case study rankings and Digital Access Index (DAI) (Box 7.1)44. The results of the 
DAI was made available to the public through the Internet and was communicated to Hong Kong’s 
Legislators when OGCIO presented the results of its 2003 IT surveys on both households and businesses 
(Table 7.1). 

Hong Kong is conducting a survey to establish a Digital Inclusion Index, which is composed of a set of 
reliable indicators robustly reflecting the degree of digital inclusiveness in Hong Kong. Also, agencies such 
as OFTA and C&SD believe that the result of its surveys, both household and business surveys, show areas 
where IT adoption is strong or weak. The results enable them to adapt and formulate policies that address 
specific shortcomings. 

Statistical indicators could be used to measure the extent of the digital divide. Among the most important are 
infrastructure readiness, ICT penetration rates and intensity indicators. Indicators of infrastructure readiness 
such as the number of telecommunications access lines; number of subscribers and secure servers are used to 
measure ICT penetration rates. These can be further analysed across various socio-economic characteristics 
of the population. Analysis using the Gini coefficient is also a useful statistical tool for measuring inequality 
in the distribution of access to computers and the Internet by income. As regards the intensity of use, 
indicators on frequency, location, and purpose of use are relevant. Most of the above indicators are already 
available in Hong Kong. 

For example, the 2004 household ICT survey revealed that the PC and Internet penetration rates in Hong 
Kong increased with income and educational level. For example, households with monthly income less than 
HK$ 10 000 (USD 1 285), only 39 per cent had a PC; but the figure is 95 per cent for those with a monthly 
income above HK$ 50 000 (USD 6 430) (Figure 5.1.1). 
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Box 7.1: ITU indices45 

As the United Nations’ agency responsible for telecommunications, and as part of its mandate to help extend the 
benefits of ICTs to the world’s populations, ITU has long been involved in developing statistics and in analysing 
ICT developments. While many other indices have drawn upon ITU resources, ITU itself has recently developed its 
own indices. 

In its fourth Internet Report, Internet for a Mobile Generation, ITU published a Mobile/Internet index in 2002 
measuring the relative levels of mobile and Internet development (Box Figure 7.1, left)46. This index also attempted 
to predict how well each economy might take advantage of ICTs in the future. The index covered 177 economies 
with 26 quantitative variables broken into three clusters: infrastructure, usage and market structure. Benefits of the 
Mobile/Internet Index methodology include the use of strictly quantitative data, a significant number of variables 
and wide coverage. Among improvements identified for this index are the use of a weighting structure for 
categories and inclusion of a method for testing the robustness of rankings. 

As part of the Internet Case Studies project, ITU used the Mosaic Group framework for measuring the state of 
Internet diffusion in different economies47. Overall scores for the six categories: – pervasiveness, sector absorption, 
connectivity infrastructure, organizational infrastructure, geographic dispersion, and sophistication of use – have 
been compiled for 20 economies (Box Figure 7.1, right). 

 
Figure Box 7.1: ITU indices 
Top ten economies in Mobile/Index, 2002 (left) and Mosaic values of ITU Internet Case Study economies, 
2000-03 (right) 

   
Source:  ITU Internet for a Mobile Generation and ITU Internet Country Case Studies.  
 

 
 

Table 7.1: Top 10 Economies, Digital Access Index (DAI) 2003 
 

 Country Infrastructure Affordability Knowledge Quality Usage DAI 
          HIGH  
1 Sweden 0.94  0.99 0.99 0.64 0.67 0.847 
2 Denmark 0.89  0.99 0.99 0.66 0.60 0.828 
3 Iceland 0.89  0.99 0.96 0.50 0.76 0.820 
4 Korea (Rep.) 0.74  0.99 0.96 0.74 0.65 0.817 
5 Norway  0.84  0.99 0.99 0.55 0.59 0.793 
6 Netherlands 0.78  0.99 0.99 0.61 0.60 0.792 
7 Hong Kong, China* 0.93  1.00 0.83 0.68 0.51  0.790 
8 Finland 0.81  0.99 0.99 0.55 0.60 0.786 
9 Taiwan, China 0.98  0.99 0.95 0.56 0.45 0.786 
10 Canada 0.69  0.99 0.97 0.64 0.60 0.779 

Note: * For detailed description on how the DAI was computed for Hong Kong, see Box 7.2. 
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Box 7.2: Compiling the Digital Access Index48 

The following example shows how the Digital Access Index (DAI) is compiled for Hong Kong, China. The Office 
of the Telecommunications Authority (OFTA) provided all ICT infrastructure data. Population and Internet usage 
statistics are from the official statistical agency, the Census and Statistics Department (C&SD). The Internet access 
prices are from i-Cable. Hong Kong is a role model for data availability with all of these indicators freely available 
on the OFTA, C&SD and i-Cable websites49. As for other economies, GNI per capita, exchange rates, literacy and 
school enrolment are from international sources. 

 

DAI data for Hong Kong, China 
2002 

 

Indicator Value 

Population 6 786 100 

Gross National Income (GNI) per capita 
in United States dollars (US$)  

USD 24 750 
(2 063 month) 

Annual average exchange rate (Hong 
Kong Dollar (HK$) to one (US$)  

7.80 

Fixed telephone subscribers  3 841 787 

Fixed telephone subscribers per 
100 inhabitants 56.6 

Mobile cellular subscribers 6 218 984 

Mobile subscribers per 100 inhabitants 91.6 

20 hours Internet access per month  HK$ 30 
(USD 3.85) 

Adult literacy (age 15 and over) 93.5 

Combined school enrolment (gross 
primary, secondary and tertiary) 

63 

International Internet bandwidth 12 668 Mbit/s 

Bits per capita 1 866.8 

Broadband subscribers 989 115 

Broadband subscribers per 
100 inhabitants  

14.6 

Internet users  2 918 800 

Internet users per 100 inhabitants 43.0 
 
Source: OFTA, C&SD, i-Cable, World Bank, IMF, UNDP. 

 

Infrastructure 

The goalpost for fixed telephone subscribers per 
100 inhabitants is 60: 56.6 / 60 = 0.94. 

The goalpost for mobile cellular subscribers per 
100 inhabitants is 100: 91.6 / 100 = 0.92. 

Each indicator is weighed equally: 
0.94 × (1/2) + 0.92 × (1/2) = 0.47 + 0.46 = 0.93. 

Affordability 

Affordability indicator: 
1 – (20 hours of Internet access /  
Monthly GNI * 100) = 1 – (USD 3.85 /  
USD 2 063 = 0.2998). 

The goalpost for affordability is 0.1: 1 – (0.2998 / 100) 
= 0.998. 

Knowledge 

The goalpost for literacy and enrolment is 10050: 93.5 / 
100 = 0.935 and 63 / 100 = 0.63. 

Literacy is given two-thirds weight and enrolment one 
third: 0.935 × (2/3) + 0.63 × (1/3) = 0.83. 

Quality 

The goalpost for bits per capita is 10 000. Because 
of  the extreme range among economies and the fact 
that international bandwidth is more critical at early 
stages of development, logarithms are used to 
transform the values: (LOG (1 866.8) – LOG (0.01)) / 
(LOG (10 000) – LOG (0.01)) = 0.88. 

The goalpost for broadband subscribers per 
100 inhabitants is 30: 14.6 / 30 = 0.49. 
Each indicator is weighed equally: 0.88 × (1/2) +  
0.49 × (1/2) = 0.44 + 0.24 = 0.68. 

 
Usage 

The goalpost for Internet users per 100 inhabitants is 85: 43.0 / 85 = 0.51. 

DAI 

The Digital Access Index is the average of the five categories above: 
(0.93 × 0.2) + (0.998 × 0.2) + (0.83 × 0.2) + (0.68 × 0.2) + (0.51 × 0.2) = 0.79. 
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8 LOOKING  FORWARD 

The Census and Statistics Department (C&SD) faces major issues and challenges in developing ICT 
statistics. While a framework on this area is in place, it needs to be reviewed regularly to reflect the latest 
ICT developments. C&SD will continue to enhance its framework for measuring the information society, 
with a view to meeting the needs of Hong Kong and contributing to the international statistical community.  

An important challenge is the comparability of data over time, which is particularly difficult, given the rapid 
technological and market development. Due to the rapid developments in IT, the definition of a personal 
computer, for example, has been changed to include not just a desktop computer, but also a laptop/notebook 
computer and a Personal Data Assistant (PDA, including pocket PC, handheld devices and PDA phones), 
devices that have become popular over the last few years. While this is a necessary adoption to changes, it 
makes the penetration rates over the years not strictly comparable. 

The above also applies to the measurement of Internet and website penetration. The speed and mode of 
Internet connection is changing rapidly. Thus, instead of just looking at the overall penetration rate, detailed 
analysis of Internet penetration by different modes of connection is necessary. 

The measurement of e-commerce is becoming more difficult due to the breakdown of business receipts by 
electronic sales and customer group. While there has been an increasing demand for more comprehensive 
and timely ICT statistics, resource constraints of the business sector have also caused increasing reservation 
about providing raw data, including in a timely manner. 

The revision to internationally agreed industry classification (ISIC Rev. 4), particularly the introduction of 
the Information and Communication section will have an impact on the IT&T sector classification in Hong 
Kong. Also, should Hong Kong choose to adhere to the international agreed set of core ICT indicators, there 
will be a need to slightly modify the questions included in its surveys. 

9 CONCLUSIONS 

Hong Kong’s success in the collection, dissemination and use of Information and Communication 
Technology (ICT) statistics makes it a good case study. A number of useful experiences that can help other 
countries improve their ICT data collection and dissemination practices need to be highlighted: 

1) The legal basis for data collection and dissemination plays a major role in the production of timely and 
reliable statistics. 

•  The Census and Statistics Department (C&SD), Hong Kong’s official statistics agency, is an 
independent authority with a strong mandate and legal foundation. Its data collection is based on the 
Census and Statistics Ordinance. Beside the population census, the Ordinance directs the C&SD to 
carry out statistical surveys so as to cover specific areas that affect social and economic 
development in Hong Kong (such as ICT). The provisions of the Ordinance facilitate the statistical 
data collection process and ensure the quality of information. 

•  Similar to the C&SD, the Office of Telecommunications Authority (OFTA), Hong Kong’s 
telecommunication regulator, is backed by a strong legal basis. Telecommunication operators are, 
by law, required to collect and provide data to OFTA. They are also obliged, by licence conditions 
under their licences, to provide data relating to their businesses on a periodic basis, thus helping the 
regulator in gathering and dissemination data. In many other countries, confidentiality of 
information is one of the main obstacles in data collection and dissemination and hampers 
information sharing efforts. 

2) Coordination and cooperation among different ICT players is important to ensure non-duplication of 
efforts and maximum utilization of available resources. 

•  The administrative process to conduct Hong Kong’s surveys is an example of good coordination 
and cooperation among different agencies in Hong Kong. The Office of Government Chief 
Information Officer (OGCIO) works with the Census and Statistics Department (C&SD) in the 
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formulation and review of ICT survey questionnaires as well as analysis and dissemination of 
survey results. Together, the agencies review survey questionnaires to delete obsolete questions and 
add questions on new ICT topics, ensuring that questions respond to Hong Kong’s policy needs. 

• All ICT (and other) surveys are conducted or commissioned by C&SD. This centralized process 
ensures that data collection, data processing and analysis are carried out in accordance with 
international statistical standards, and conform with the Fundamental Principles of Official 
Statistics. 

•  C&SD produces the final statistical publications and issues press releases on the summary survey 
findings. OGCIO uses these results and statistics to formulate policies and identify problem areas. 

3) There have been efforts to produce model surveys for data collection on business, individual and 
household use of ICTs to enhance comparability of data collected and to reduce costs. The Partnership 
on Measuring ICT for Development has developed a core list of ICT indicators, and will provide a model 
questionnaire and survey methodology, which countries should use. 

•  The coverage of the ICT sector in Hong Kong is based on the Organization for Economic 
Co-operation and Development’s (OECD) classification of the Information and Communication 
Technology (ICT) sector. At the same time, the questionnaire used for ICT data collection 
(household and business) is based on OECD model surveys and questionnaires. 

•  The ICT surveys (household and business) in Hong Kong are stand-alone surveys. This approach 
ensures that relevant and detailed questions on ICT usage by individuals, households and businesses 
are collected. Specific demographic characteristics such as age, educational attainment, 
geographical location, and household income can be cross-tabulated. While stand alone ICT surveys 
(as opposed to ICT questions attached to other surveys) are useful because they do not need to rely 
on existing classifications used in other surveys, they are most costly and time consuming. 

4) Timeliness, comparability, and accuracy of data are important to optimize the usefulness of information 
for policy input. 

•  C&SD complies with IMF’s Special Data Dissemination Standard (SDDS), which has contributed 
to Hong Kong’s high standard in terms of its statistical work. It also allows policy makers, 
international consulting companies and organizations to compare and benchmark Hong Kong’s 
achievements to other countries and highlight strengths and weaknesses. 

•  C&SD releases statistical information as early as possible, and believes that the usefulness of 
statistics is related to the timeliness with which the statistics are made available to users. The ICT 
surveys (both households and business) results are released and published in less than six months 
following the survey period. 

•  OFTA ensures timeliness and transparency of telecommunication statistics by publishing monthly 
administrative data on its website. 

5) Data collection should be driven by policy needs. Policy-makers have to recognize the importance of 
reliable and up-to-date statistics to formulate policies and inform the public about developments in the 
ICT arena. 

• OGCIO, policy and strategy advisor, and executive arm on IT matters in Hong Kong, is the major 
user of ICT statistics collected by C&SD. The analyses made by OGCIO are used to formulate ICT 
–related policies and strategies and to measure their progress or delay in the implementation, as 
reflected by the survey data. 

•  OGCIO is also a main source of funding for ICT surveys. It regularly commissions the C&SD to 
conduct annual surveys on the availability of ICTs and usage of ICT in households and business 
sectors of the economy. This ensures that periodic ICT surveys are conducted in Hong Kong. 
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NOTES 
_____________ 
1  See www.info.gov.hk/digital21/eng/strategy/strategy_main.html 
2  See www.itu.int/digitalbridges/ 
3  The ITU’s Market, Economics, and Finance Unit (MEF) has also published an ICT data collection case study on Australia. The 

study is available at www.itu.int/ITU-D/ict/cs/australia/index.html  
4  Most of the information in this section is adapted from the Hong Kong Government Information Centre at www.info.gov.hk 
5  Unless otherwise indicated, information is adopted from the Hong Kong Government, at www.info.gov.hk/yearbook/2003/ 
6  Source: Heritage Foundation 2004 Index of Economic Freedom, www.heritage.org/research/features/index/. The 2005 Index of 

Economic Freedom measures 161 countries against a list of 50 independent variables divided into 10 broad factors of economic 
freedom. Low scores are more desirable. The higher the score on a factor, the greater the level of government interference in the 
economy and the less economic freedom a country enjoys. 

7  Source: World Economic Forum’s Global Competitiveness Report, 2004-2005. Growth Competitiveness Index rankings.  The 
Growth Competitiveness Index is composed of three component indexes: the technology index, the public institutions index, and 
the macroeconomic environment index. These indexes are calculated on the basis of both “hard data” and “survey data”. See  
www.weforum.org/pdf/Gcr/Growth_Competitiveness_Index_2003_Comparisons 

8  The IMF’s World Economic Outlook classifies countries into two major country groups: advanced economies and other 
emerging market and developing countries, see www.imf.org/external/pubs/ft/weo/2005/01/pdf/statappx.pdf 

9  Press release. Economic situation in first quarter of 2005 and updated GDP and price forecasts for 2005, available at 
www.info.gov.hk/gia/general/200505/27/05270160.htm 

10  This sector includes the wholesale, retail and import/export trades, restaurants and hotels; transport, storage and communications; 
financing, insurance, real estate and business services; community, social and personal services; and ownership of premises. 

11  See 2004 United Nations Development Program’s Human Development Index (HDI), at 
http://hdr.undp.org/reports/global/2004/pdf/presskit/HDR04_PKE_HDI.pdf 

12  The Hong Kong Standard Industrial Classification (HSIC), compiled by the Census and Statistics Department, serves as a 
standard framework for the statistical classification of economic units into different industry classes. The HSIC is generally used 
by the department in various surveys and statistical systems and in the publication of statistics available at 
www.info.gov.hk/censtatd/eng/news/rev_stat/hsic/hsic_1_1.htm 

13  See www.oecd.org/dataoecd/34/37/2771153.pdf 
14  A list of those industries is presented in Annex 2. 
15  ISIC is a standard classification of economic activities arranged so that entities can be classified according to the activity they 

carry out. The categories of ISIC at the most detailed level are delineated according to what is, in most countries, the customary 
combination of activities described in statistical units, see http://unstats.un.org/unsd/cr/registry/docs/isic4-050515.doc 

16  See www.citb.gov.hk/about/index.htm 
17  OGCIO is formerly known as the Information Technology Services Department (ITSD) of CITB. 
18  See www.ogcio.gov.hk 
19  Digital 21 IT Strategy was first set out in 1998 to build Hong Kong’s information infrastructure and create an enabling 

environment for e-business to prosper. It was revised in 2001 to keep pace with the changing technological landscape.  See 
www.info.gov.hk/digital21/eng/strategy2004/strategy_main.html 

20  Cap 106, Laws of Hong Kong. 
21  See www.ofta.gov.hk/en/datastat/main.html 
22  See www.aptsec.org/apt/aptintro.html 
23  The Ordinance was modified in June 1997, see  

www.info.gov.hk/censtatd/eng/aboutus/ordinance/ordinance_index.html 
24  The Fundamental Principles of Official Statistics was developed in the Conference of European Statisticians and was adopted by 

the UN Statistical Commission at its 1994 session. The Principles set out the contribution that official statistics make to a society 
and provide general guidelines for the functioning of national statistical systems. It helps to rebuild public trust in official 
statistics and governments acknowledgement of the critical contribution that official statistics could make. See 
http://unstats.un.org/unsd/methods/statorg/FP-English.htm 

25  The Special Data Dissemination Standard (SDDS) was established by the International Monetary Fund (IMF) to guide members 
that have, or that might seek, access to international capital markets in the provision of their economic and financial data to the 
public. Both the General Data Dissemination System (GDDS) and the SDDS are expected to enhance the availability of timely 
and comprehensive statistics and therefore contribute to the pursuit of sound macroeconomic policies; the SDDS is also expected 
to contribute to the improved functioning of financial markets. See http://dsbb.imf.org/vgn/images/pdfs/sddsguide.pdf 

26  Inmates of institutions and persons living on board vessels were excluded from the survey. 
27  Hong Kong Permanent Residents who have stayed in Hong Kong for at least three months during the six months before or for at 

least three months during the six months after the reference time-point, regardless of whether they are in Hong Kong or not at the 
reference time-point; and Hong Kong Non-permanent Residents who are in Hong Kong at the reference time-point. 

28  Hong Kong Permanent Residents who have stayed in Hong Kong for at least one month but less than three months during the six 
months before or for at least one month but less than three months during the six months after the reference time-point, regardless 
of whether they are in Hong Kong or not at the reference time-point. 

http://www.info.gov.hk/digital21/eng/strategy/strategy_main.html
http://www.itu.int/digitalbridges
http://www.itu.int/ITU-D/ict/cs/australia/index.html
http://www.info.gov.hk
http://www.info.gov.hk/yearbook/2003
http://www.heritage.org/research/features/index
http://www.weforum.org/pdf/Gcr/Growth_Competitiveness_Index_2003_Comparisons
http://www.imf.org/external/pubs/ft/weo/2005/01/pdf/statappx.pdf
http://www.info.gov.hk/gia/general/200505/27/05270160.htm
http://hdr.undp.org/reports/global/2004/pdf/presskit/HDR04_PKE_HDI.pdf
http://www.info.gov.hk/censtatd/eng/news/rev_stat/hsic/hsic_1_1.htm
http://www.oecd.org/dataoecd/34/37/2771153.pdf
http://unstats.un.org/unsd/cr/registry/docs/isic4-050515.doc
http://www.citb.gov.hk/about/index.htm
http://www.ogcio.gov.hk
http://www.info.gov.hk/digital21/eng/strategy2004/strategy_main.html
http://www.ofta.gov.hk/en/datastat/main.html
http://www.aptsec.org/apt/aptintro.html
http://www.info.gov.hk/censtatd/eng/aboutus/ordinance/ordinance_index.html
http://unstats.un.org/unsd/methods/statorg/FP-English.htm
http://dsbb.imf.org/vgn/images/pdfs/sddsguide.pdf
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_____________ 
29  A quarter is a standard statistical term to denote form of dwelling of accommodation. 
30  In most OECD member some countries, the lower age limit is 15. In the 2004 round of THS on IT usage and penetration, some 

27 844 persons were enumerated. 
31  The OECD has both the narrow and broad definitions of e-commerce based on a transactional approach. The broad definition 

covers all electronic transactions conducted via computer-mediated networks, while the narrow definition covers only those 
conducted via the Internet. For both the definitions, the payment and ultimate delivery of the goods and services may be 
conducted on or off-line. See www.oecd.org/dataoecd/12/55/2092477.pdf 

32  This is a comprehensive register maintained by the C&SD and updated by reference to records of the Business Registration 
Office of the Inland Revenue Department. 

33  Various government bureaux in Hong Kong as well as departments and private organizations have been actively participating in 
the promotion and public education on information security and prevention of computer related crimes. The web site aims to 
serve as a one-stop portal for general public to effectively access information and resources on information security as well as 
measures and best practices for prevention of computer related crimes, www.infosec.gov.hk/engtext/main.htm 

34  The Vocational Training Council (VTC) was established in 1982 under the VTC Ordinance to provide and promote a cost-
effective and comprehensive system of vocational education and training to meet the needs of the economy, see www.vtc.edu.hk 

35  See www.ittdc.org/cittd/2004/executive_summary.pdf 
36  For a copy of the survey questionnaire, see www.ittdc.org/cittd/2004/app_3.pdf 
37  For a detailed description of the sampling plan, see www.ittdc.org/cittd/2004/app_27.pdf 
38  See www.info.gov.hk/dh/health_new/background/index.htm 
39  The Hospital Authority (HA) is a statutory body established on 1 December 1990 under the Hospital Authority Ordinance to 

manage all public hospitals in Hong Kong. It is an independent organization that is accountable to the Government through the 
Secretary for Health and Welfare, who is responsible for the formulation of health policies and monitoring the performance of the 
Authority, see www.ha.org.hk/ 

40  Information for 1992-2001 is also available in the Hong Kong as Information Society 2004 publication of C&SD and OGCIO 
website, see www.ogcio.gov.hk/eng/about/ecomp.htm 

41  Official statistics comprise statistics compiled by the Census and Statistics Department (C&SD) and those compiled by various 
policy bureaux and other government departments, see www.info.gov.hk/censtatd/eng/hkstat/osos_index.html 

42  The results of the household and business surveys are published in paper and electronic format, see 
www.statisticalbookstore.gov.hk 

43  Following the first phase of the World Summit on the Information Society (WSIS), held in Geneva in December 2003, a number 
of key international stakeholders involved in the statistical measurement of ICTs joined forces to create a global Partnership on 
Measuring ICT for Development. The Partnership was formally launched during the eleventh United Nations Conference on 
Trade and Development (UNCTAD XI), held in Sao Paulo, Brazil, in June 2004. Current partners include the International 
Telecommunications Union (ITU), the Organization for Economic Co-operation and Development (OECD), UNCTAD, 
UNESCO Institute for Statistics (UIS), four UN Regional Commissions (ECA, ECLAC, ESCAP, and ESCWA), the UN ICT 
Task Force, EUROSTAT and the World Bank. Some national statistics offices (NSOs) from statistically advanced countries also 
contribute to the partnership activities and provide expertise and advice to NSOs from developing countries, and transfer 
knowledge in areas such as methodologies and survey programmes. Additional information including the list of partnership 
activities is available at www.itu.int/ITU-D/ict/partnership/index.html 

44  The Digital Access Index is the first global index to rank Information and Communication Technology (ICT) developed by ITU 
in 2003. It combines eight variables, covering five areas to provide an overall country score. The areas are availability of 
infrastructure, affordability of access, educational level, quality of services and Internet usage. The results of the index point to 
potential stumbling blocks in ICT adoption and can help countries identify their relative strengths and weaknesses. Additional 
information is available at www.itu.int/ict/dai/index.html 

45  Extracted from Chapter 5 of the ITU’s World Telecommunication Development Report: Access Indicators for the Information 
Society, ITU, 2003 

46  ITU. (2002). Internet Report: Internet for a Mobile Generation. Available from:  
http://www.itu.int/osg/spu/publications/sales/mobileinternet/index.html; accessed November 11, 2003 

47  ITU. Internet Country Case Studies. Available from: http://www.itu.int/ITU-D/ict/cs; accessed November 11, 2003. 
48  Extracted from Chapter 5 of the ITU’s World Telecommunication Development Report: Access Indicators for the Information 

Society, ITU, 2003.  
49  Apart from featuring monthly time series OFTA is one of the few regulators that also compiles international Internet bandwidth. 

See the “Data and Statistics” web page under the “Telecom Facts” menu on the OFTA website. www.ofta.gov.hk; accessed 
November 15, 2003. Bi-annual (mid and end of year) population data and annual survey data on Internet users are available from 
the C&SD website at www.info.gov.hk/censtatd/eng/hkstat/hkinf/it/it_2_index.html; accessed November 15, 2003. Internet 
access prices are from i-Cable’s website: http://www.i-cable.com/ourservices/dialup/e-home.html; accessed November 15, 2003. 

50  The United Nations Development Programme establishes the goalposts and weights for the indictors in the Knowledge category. 
See http://www.undp.org/hdr2003/pdf/hdr03_backmatter_2.pdf; accessed November 15, 2003. 
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ANNEX  1 
 

List of industries covered by the IT&T sector 
 

 

(I) Manufacturing of IT&T products 

Computing machinery and equipment, manufacturing (HSIC 382200) 

Telephone and communications equipment, manufacturing (HSIC 383202) 

Electronic parts and components for computer and telecommunications equipment, manufacturing (HSIC 384001) 

(II) Communication system installation and maintenance 

Intercommunication system, installation and maintenance (HSIC 551602) 

Telecommunications system, installation and maintenance (HSIC 551701) 

(III) Distribution of IT&T products 

Telephone system, wholesale (HSIC 611821) 

Telecommunications equipment (excl. telephone system), wholesale (HSIC 611822) 

Computer, computer peripherals and software packages, wholesale (HSIC 611824) 

Telephone system, retail (HSIC 621721) 

Telecommunications equipment (excl. telephone system), retail (HSIC 621722) 

Computer, computer peripherals and software packages, retail (HSIC 621724) 

Telephone system, import & export (HSIC 631821) 

Telecommunications equipment (excl. telephone system), import & export (HSIC 631822) 

Computer, computer peripherals and software packages, import & export (HSIC 631824) 

(IV) Telecommunications services 

Wireline based fixed telecommunications network services (HSIC 732101) 

Fixed telecommunications network services, n.e.c. (HSIC 732199) 

Radio paging services (HSIC 732200) 

Mobile communications services (HSIC 732901) 

Internet access services (HSIC 732902) 

Satellite communications services (HSIC 732903) 

Telecommunications services, n.e.c. (HSIC 732999) 

(V) Information technology services 

Software development and maintenance services (HSIC 833301) 

Data processing and tabulating services (HSIC 833302) 

Information technology related services, n.e.c. (HSIC 833399) 

Engineering and technical services related to computer and telecommunications equipment (HSIC 833501) 
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ANNEX  2 
 

List of industries covered in ICT sector 
but not in IT&T sector 

 

 

Industries covered in ICT Sector but not in IT&T Sector 

• Manufacture of office machinery and equipment (excluding computing and accounting machinery) 

• Manufacture of insulated wire and cable 

• Manufacture of electronic parts and components (excluding those for computer and telecommunications equipment) 

• Manufacture of television and radio receivers, sound or video recording or reproducing apparatus, and associated 
goods 

• Manufacture of instruments and appliances for measuring, checking, testing, navigating and other purposes, except 
industrial process control equipment 

• Manufacturing of industrial process control equipment 

• Renting of office machinery and equipment 

Industries covered in IT&T Sector but not in ICT Sector 

• Installation and maintenance of intercommunication system and telecommunications system 

• Retail of telephone system, telecommunications equipment, computer, computer peripherals and software packages 
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ANNEX  3 
 

ITU Telecommunication Indicators Questionnaire 2004 
 

 
TELEPHONE  NETWORK 

i112 Main telephone lines in operation 
i117 Total capacity of local public switching exchanges 
i1142 Percent of main lines connected to digital exchanges 
i116 Percent of main lines which are residential 
i1162 % of main lines in urban areas 
i1112 Public payphones 
i1163 Number of localities with telephone service 
i1191 International telephone circuits 

MOBILE  SERVICES 

i271 Cellular mobile telephone subscribers 
i271p –  Cellular mobile subscribers – prepaid card 
i2712 –  Digital cellular mobile subscribers 
i271m –  Number of mobile telephone Internet subscribers 
i271h –  Number of high-speed mobile subscribers (e.g., GPRS) 
i271land Percent coverage of mobile cellular network (land area) 
i271pop Percent coverage of mobile cellular network (population) 
i133wm Total outgoing mobile minutes 
i133sms Number of mobile Short Message Service (SMS) sent 
i151p Cellular tariffs – Pre-paid connection charge 
i153p Cellular tariffs – Pre-paid per min. local call (peak) 
i153po Cellular tariffs – Pre-paid per min. local call (off-peak) 
i153psms Cellular tariffs – price of Pre-paid SMS 

TEXT/DATA  NETWORK 

i311 Telex subscriber lines 
i412 Private leased circuits 
i413 Total subscribers to public data networks 
i4213 Internet subscribers (total) 
i4213d –  Dial-up Internet subscribers 
i4213ca –  Cable modem Internet subscribers 
i4213dsl –  DSL Internet subscribers 
i4213ob –  Other broadband Internet subscribers 
i4212f –  % female Internet users 
i4212f%f –  Female Internet users as % of female population 
i423 Public Internet access facilities 
i424 PWLAN locations 
i4214 International Internet Bandwidth (Mbit/s) 
i4214og –  International outgoing Internet Bandwidth (Mbit/s) 
i4214ic –  International incoming Internet Bandwidth (Mbit/s) 
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ITU Telecommunication Indicators Questionnaire 2004 (cont.) 
 

 
i28 Total number of ISDN subscribers 
i281 –  Number of basic access ISDN subscribers 
i282 –  Number of primary access ISDN subscribers 
i28c ISDN B channel equivalents 

QUALITY  OF  SERVICE 

i123 Waiting list for main lines 
i143 Number of faults per 100 main lines per year 
i141 % of telephone faults cleared by next working day 

TRAFFIC 

i1311m Local telephone traffic (minutes) 
i1313wm –  Fixed to mobile traffic (minutes) 
i132m International outgoing telephone traffic (minutes) 
i132mi International incoming telephone traffic (minutes) 
i1311im Dial-up Internet traffic (minutes) 
i22 International outgoing telegrams (messages) 

TARIFFS 

i151 Connection fee for residential telephone service 
i151b Connection fee for business telephone service 
i152 Monthly subscription for residential telephone service 
i152b Monthly subscription for business telephone service 
i153 Cost of a 3-minute local call (peak rate)  
i153o Cost of a 3-minute local call (off-peak rate) 

STAFF 

i51 Full-time telecommunication staff 
i51f –  Female telecommunication staff 
i51m –  of which: male 
i51w –  Mobile communications staff 

REVENUE  (in millions local currency at current prices) 

i75 Total revenue from all telecom services  
i71 –  Revenue from telephone service 
i711 –  Income from telephone connection charges 
i712 –  Income from telephone subscription charges 
i7131 –  Income from local calls 
i7132 –  Income from national long distance calls 
i7133 –  Income from international calls 
i731 –  Income from data transmission 
i732 –  Revenue from leased circuits 
i741 –  Revenue from mobile communications 
i74 –  Other income (facsimile, videotex, Internet, etc.) 
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ITU Telecommunication Indicators Questionnaire 2004 (end )  
 

 
CAPITAL  EXPENDITURE  (in millions of local currency at current prices) 

i81 Annual investment in telecom (incl. land & buildings) 
i83 –  Annual investment for telephone service 
i841m –  Mobile communication investment 

BROADCASTING 

i955 Radio sets 
i955h Radio equipped households 
i955L Radio licence households 
i956 Percent of population covered by radio broadcasting 
i965 Television receivers 
i965h Television equipped households 
i965L Television licence households 
i966 Percent of population covered by TV broadcasting 
i965c Cable TV subscribers 
i965cp Households passed by cable television 
i965s Home satellite antennas 

INFORMATION  TECHNOLOGY 

i422 Number of Personal Computers 
i422h –  Number of Personal Computers in homes 
i422hp –  % of homes with a Personal Computer 
i422s Sales of Personal Computers during the year (units) 

DEMOGRAPHY,  ECONOMY 

i61 Population 
i6111 –  Urban population (in per cent) 
i612 –  Population of largest city 
i62 Households 
i63 Gross domestic product (GDP) 
i64 Gross Fixed Capital Formation (GFCF) 
i652 Average annual exchange rate per US$ 
i66_95 Consumer price index (1995 = 100) 
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ANNEX 4

Thematic Household Survey on IT Usage and Penetration
Questionnaire 2004

 |EDIT _________|CBRD 1................(1) 
 |CODE ________|JOB NO................(2-5) 
 |CHECK _______|Q'NAIRE NO.......(6-9) 
 | __________________________________  
H040232 Thematic Household Survey in the Second Quarter of 2004 

Introduction: 
 
Hello, my name is (say last name).  I’m an interviewer of XXX.  We are now conducting a survey on behalf of the 
Census and Statistics Department.  The survey aims to collect information from households on the usage and 
penetration of information technology.  The information is useful to the Government for policy formulation.  The 
information provided by you will be kept strictly confidential and will be used for aggregate analysis only.  Thank 
you for your co-operation. 
 
 
A.1 Which type of housing does your quarters belong to? (Show card)(Q5)(160-161) 
 

Public rental housing (including rental flats of Housing Authority 
and Housing Society).............................................................................01 

Housing Authority’s Tenants Purchase Scheme/ Buy or Rent Option 
(excluding the premium-paid flats) .......................................................02 

Housing Authority’s Home Ownership Scheme / Private Sector 
Participation Scheme/ Middle Income Housing Scheme 
(excluding the premium-paid flats) .......................................................03 

Housing Society’s Flat for Sale Scheme (excluding the premium-
paid flats) ...............................................................................................04 

Housing Society’s Sandwich Class Housing Scheme (excluding the 
premium-paid flats) ...............................................................................05 

Private housing (including flats under Housing Society’s Urban 
Improvement Scheme, premium-paid subsidised sale flats) .................06 

Other permanent structures (including hotels, hostels, dormitories, 
residential area in non-residential buildings and staff quarters) ............07 

Temporary structures (including roof-top structures, mobile homes, 
huts & places not intended for residential purpose) ..............................08 

Institutional housing....................................................................................09 – End the interview 
 
Others (please specify): _______________________________________ 

                                ________________________________________ 
 
A.2 How many households are there in this quarters? A household is defined as a group of people who live and 

dine together in a quarters. They may not be relatives with each other. A person who takes care of his / her 
daily necessities alone will also be regarded as a household. (Q6) (162-163) 

 
______________________________________ Households 

 
A.3 Is this accommodation owned or rented by your household or otherwise? (Q7) (164-165) 

 
 

Owned .........................................................................................................01 
Rented 

Sole-tenant ..............................................................................................02 
Co-tenant.................................................................................................03 
Main tenant..............................................................................................04 
Sub-tenant ...............................................................................................05 
Provided by employer .............................................................................06 
Rent free..................................................................................................07 

Others (please specify):  
 __________________________________________________________      
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 Separate questionnaires for individual households  
 
 Part B is answered by household head. If a different respondent is interviewed, repeat the introduction. 
 
Read out: Now I’d like to know some information of your household. 
 
B.1 Excluding the live-in foreign domestic helpers, how many members in this household are aged 10 

or above? I mean those who live in this quarters at least one month in the past 6 months or at least 
one month in the coming 6 months. (Q9) (167-168) 

 
    _____________________________________members 
 
 

 
Member (H/H 
head) ______ 

Member 
 _______ 

Member  
_______ 

Member 
 _______ 

Member  
_______ 

If there are more than 1 member with age 10 or above (i.e. B.1 > 1), continue with B.2; otherwise, go to CA.1ai 
B.2 For the members aged 10 or 

above in your household, 
please tell me, what’s their 
relationship to you?  

(Q10a) 
(169-170) 

(Q10b) 
(171-172) 

(Q10c) 
(173-174) 

(Q10d) 
(175-176) 

(Q10e) 
(177-178) 

01 Household head ................. 01     
02 Husband.............................  02 02 02 02 
03 Wife ...................................  03 03 03 03 
04 Son / daughter....................  04 04 04 04 
05 Brother / sister ...................  05 05 05 05 
06 Brother-in-law / sister in-

law....................................
 06 06 06 06 

07 Parent.................................  07 07 07 07 
08 Parent-in-law .....................  08 08 08 08 
09 Grand child ........................  09 09 09 09 
10 Son-in-law / daughter-in-

law ....................................
 10 10 10 10 

11 Grandparent .......................  11 11 11 11 
12 Uncle / aunt ( father’s 

brother or sister-in-law) ....
 12 12 12 12 

13 Uncle / aunt ( father’s 
sister or brother-in-law) ....

 13 13 13 13 

14 Uncle / aunt ( mother’s 
sister or brother-in-law) ....

 14 14 14 14 

15 Uncle / aunt ( mother’s 
brother or sister-in-law) ....

 15 15 15 15 

16 Cousin................................  16 16 16 16 
17 Nephew / niece ..................  17 17 17 17 
18 Other relative .....................  18 18 18 18 
19 Friend ................................  19 19 19 19 
20 Employee...........................  20 20 20 20 
Others ( please specify) ..........
 

 __________________ 
 

__________________ 

__________________ 
 

__________________ 

__________________ 
 

__________________ 

__________________ 
 

__________________ 

 
 
 

Household I / II / III / IV / V 
(Q8) (166) 
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CB. Computer and Internet Facilities in the Household 
 

Read Out: I want to know what types of computers your household owned.  
CB.1 Which family members is most familiar with the computer facilities at home? (Q45) (2933-2934) 
  

Respondent himself( i.e Household head) ............................ 01 
Other members 
 Member 2 ...................................................................... 02 
 Member 3 ...................................................................... 03 
 Member 4 ...................................................................... 04 
 Member 5 ...................................................................... 05 
 Member 6 ...................................................................... 06 
 Others (please specify): _______________________  
Invite that member to conduct the interview, then repeat 
the introduction. 

(I) Penetration of Computers 
 
CB.2 Does your household have the following types of computers? (Read out items a-c) Please include 

those owned by your household and those provided by others for your use. For each type of computer 
with an answer “yes”, probe “How many does your household have?” (Q46) 

 Yes No 

 

(R1) 

 

(a) (Desktop) ..............................................................................................  

(2935-2936) 

____________  

 

97 

(R2) 

(R3) 

(bi) (Laptop/Notebook/Tablet PC)...............................................................  

(bii) If “yes”, how many of them are with wireless Internet connection  

Capability? ...........................................................................................  

____________  

____________  

97 

 

(R4) (ci) Personal Digital Assistant (PDA)..........................................................  ____________  97 

(R5) (cii) If “yes”, how many of them are with wireless Internet connection 

capability? ____________  97 

 
If not having any desktop, laptop/ notebook/ tablet PC (i.e. CB.2a and bi = 97), continue with CB.3a and CB.3b; 
otherwise, go to CB.4a 
 
CB.3a What are your main reasons for not having any desktop, laptop, notebook or tablet PC at home?  Any other reasons?  

Any others? (Allow multiple answers) (Q47) (2945) 
 
No specific usage................................................................................................................. 01 
Do not know how to use computer ...................................................................................... 02 
Lack of interest in using computers..................................................................................... 03 
Have access to computers at other places ............................................................................ 04 
Cost too high ....................................................................................................................... 05 
Price devalued too fast......................................................................................................... 06 
Too frequent release of new models .................................................................................... 07 
Avoid children spending  

  too much time on computer ...................................................................................... 08 
Already have plan to purchase computer............................................................................. 09 
Other reasons (please specify): ____________________________________________  

 _____________________________________________  
 
CB.3b Would your household buy one in the next 12 months? (Probe the degree) (Q48) (2955) 
 

Definitely would.................................................................................................................. 5+  
Probably would.................................................................................................................... 4¦  
May or may not ................................................................................................................... 3¦  
Probably not ........................................................................................................................ 2¦  
Definitely not....................................................................................................................... 1+  

Go to Part D 
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CB. Computer and Internet Facilities in the Household 
 

 
(II) Security of Computer 
 
CB.4a Is (read out items a & b) installed in any of your desktop, laptop, notebook or tablet PC at home? 

(Q49) (2956-2957) 
 

  Yes No 
(R1) (a) Antivirus software................................................................................. 1 2 
(R2) (b) Password for access .............................................................................. 1 2 

 
CB.4b In the past 12 months, has your desktop, laptop, notebook or tablet PC at home been infected by 

computer virus? 
 (If “yes”, probe:) In the past 12 months, how many times has it been infected? (Q50) (2958-2960) 

 
Yes:   ________________________________time(s) 
No ....................................................................... 999 
 

 (III) Penetration of Internet Facilities 
 
(Refer to CB.2c) If having PDA, continue with CB.5a; if not, continue with CB.5b 
 
CB.5 (a) Excluding your PDA, is/are your computer(s) at home connected to Internet? 

 (b) Is/are your computer(s) at home connected to Internet? (Q51) (2961) 
 

Yes ............................................................................................ 1 
No ............................................................................................. 2 – go to CB.8 

 
CB.6 Which mode of Internet connection do you use? Any other modes? Any others? (Allow multiple 

answers) 
 
 
(Refer to CB.6) If using more than 1 mode, continue with CB.7; otherwise, go to Part D 

 
CB.7 What is your major mode of Internet connection? 
 

 CB.6 CB.7 

 Q52a 

(2962) 

Q52b 

(2967) 
Dial-up (via telephone lines)...................................................... 1+  1+  
Broad band................................................................................. 2¦ go to Part D 2¦ go to Part D 
Mobile telecom network (e.g. mobile phone) .......................... 3+  3+  
Others (please specify): ............................................................. _____________ 

_____________ 

_____________ 

_____________ 
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CB. Computer and Internet Facilities in the Household 
 

 
CB.8 What are your reasons for not having your computer(s) at home connected to Internet?  Any other reasons?  Any 

others?  (Allow multiple answers) (Q53) (2972) 
 

Need to upgrade the computer before connecting to Internet............................................... 01 
No need to use Internet services........................................................................................... 02 
Lack of interest in Internet services ..................................................................................... 03 
Lack of confidence / skills in using computer...................................................................... 04 
Have other facilities at home for connecting to Internet, e.g. television .............................. 05 
Have access to Internet at other places................................................................................. 06 
Not permitted by family members........................................................................................ 07 
Avoid children spending too much time on Internet, e.g. ICQ............................................. 08 
There is unhealthy/ obscene information on Internet ........................................................... 09 
Monthly charges too expensive............................................................................................ 10 
Security concern, e.g. leakage of information, theft of account ........................................... 11 
Just installed a new computer and would consider whether connect it to Internet 

later ................................................................................................................................. 12 
Already have plan to connect to Internet.............................................................................. 13 
Lack of time for using Internet services ............................................................................... 14 
Other reasons (please specify): ______________________________________________ 

_______________________________________________ 
 
 
C.9 Would you connect your computers at home to Internet in the next 12 months? (Probe the degree) (Q54) 

(3015) 
 

Definitely would .................................................................................................................. 5 
Probably would .................................................................................................................... 4 
May or may not .................................................................................................................... 3 
Probably not ......................................................................................................................... 2 
Definitely not ....................................................................................................................... 1 
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D. Usage of Computers and Internet 
 

Invite individual household member to answer Part D-K  

 
For this part, ask household members aged 10 or above.  
 
(I) Knowledge on Computer and Chinese Input Methods 
 
Read out: Now I’d like to know your pattern of using computer. By computer I refer to desktop, laptop/ 

notebook/ tablet PC and PDA. 
 
 Member (H/H 

head) _____ 
Member 

 _______ 
Member 

 _______ 
Member 
_______ 

Member 
 _______ 

D.2 Which of the following 
statements best describes your 
computer knowledge? (Read 
out the answer) 

Q73a 
(3323) 

Q73b 
(3324) 

Q73c 
(3325) 

Q73d 
(3326) 

Q73e 
(3327) 

Know how to use computer to do 
any of the activities listed on this 
card, including using Internet 
services (Show card ) ..................... 1 1 1 1 1 

Don’t know how to use computer... 2- go to D.4 2- go to D.4 2- go to D.4 2- go to D.4 2- go to D.4 
D.3 Did you learn it by yourself or 

by attending formal training 
courses related to information 
technology? For example 
computer courses and distance 
learning courses. Computer 
lessons at school are also 
included. 

Q74a 
(3331) 

Q74b 
(3332) 

Q74c 
(3333) 

Q74d 
(3334) 

Q74e 
 (3335) 

Learn by himself/herself................. 01 01 01 01 01

By attending formal courses ........... 02 02 02 02 02

Both................................................ 03 03 03 03 03
Others (please specify) ...................

___
___

+  
¦  
¦  
+ go to D.5 
¦  
¦  
+  

___
___

+  
¦  
¦  
+ go to D.5 
¦  
¦  
+  

___
___

+  
¦  
¦  
+ go to D.5 
¦  
¦  
+  

___
___

+  
¦  
¦  
+ go to D.5 
¦  
¦  
+  

___
___

+  
¦  
¦  
+ go to D.5 
¦  
¦  
+  

Q75a Q75b Q75c Q75d Q75e D.4 In the next 12 months, would 
you attend any courses related 
to information technology? 
(Probe the degree) 

(3339) (3340) (3341) (3342) (3343) 

Definitely would............................. 5 5 5 5 5

Probably would............................... 4 4 4 4 4

May or may not .............................. 3 3 3 3 3

Probably not ................................... 2 2 2 2 2

Definitely not 1

+  
¦  
¦  
+ go to D12.a 
¦  
¦  
+  1

+  
¦  
¦  
+ go to D12.a 
¦  
¦  
+  1

+  
¦  
¦  
+ go to D12.a 
¦  
¦  
+  1

+  
¦  
¦  
+ go to D12.a 
¦  
¦  
+  1

+  
¦  
¦  
+ go to D12.a 
¦  
¦  
+  

D.5 Which type of Chinese input 
method(s) have you used 
before? (Read out items a – c) 
(Allow multiple answers but 
only applicable to items a – c) 

Q76a 
(3347) 

Q76b 
(3348) 

Q76c 
(3349) 

Q76d 
(3350) 

Q76e 
(3351) 

(a) Keyboard input methods ........... 1 1 1 1 1 

(b) Hand-writing input method....... 2 2 2 2 2 

(c) Voice input method................... 3 3 3 3 3 
Don’t know any Chinese input 

methods ..................................... 9- go to D.7 9- go to D.7 9- go to D.7 9- go to D.7 9- go to D.7 

(Refer to D.5) If the respondent has used more than 1 method, continue with D.6; otherwise, go to D.7. 

D.6 Which Chinese input method 
do you use most often? 

Q77a 
(3355) 

Q77b 
(3356) 

Q77c 
(3357) 

Q77d 
(3358) 

Q77e 
(3359) 

Keyboard input method.........  1 1 1 1 1 
Hand-writing input method ...  2 2 2 2 2 
Voice input method ...............  3 3 3 3 3 
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D. Usage of Computers and Internet 
 

 
(II) Usage of Computers 
 
 Member (H/H 

head)______ 
Member 

 _______ 
Member 

 _______ 
Member  
_______ 

Member 
 _______ 

D.7 In the past 12 months, have 
you used computer to do any 
of the activities listed on this 
card? (Show card) 

 Irrespective of the place where 
you used it 

Q78a 
(3363) 

Q78b 
(3364) 

Q78c 
(3365) 

Q78d 
(3366) 

Q78e 
(3367) 

Yes .............................................  1 1 1 1 1 
No ..............................................  2- go to D.12a 2- go to D.12a 2- go to D.12a 2- go to D.12a 2- go to D.12a 

D.8 Usually how often do you use 
computer? 

Q79a 
(3371) 

Q79b 
(3372) 

Q79c 
(3373) 

Q79d 
(3374) 

Q79e 
(3375) 

Once or more a day ....................  1 1 1 1 1 
Once every 2 to 4 days ...............  2 2 2 2 2 
Once every 5-7 days...................  3 3 3 3 3 

Less than once a week but at 
least once every 2 weeks .......  4 4 4 4 4

Less than once every 2 weeks 
but at least once a month .......  5 5 5 5 5

Less than once a month..............  6

+  

¦  

+ go to D.11a 

¦  

+  6

+  

¦  

+ go to D.11a 

¦  

+  6

+  

¦  

+ go to D.11a 

¦  

+  6

+  

¦  

+ go to D.11a 

¦  

+  6

+  

¦  

+ go to D.11a 

¦  

+  

D.9 Where have you used 
computer in the past 12 
months? Any other places?  
Any others? (Show card) 
(Allow multiple answers) 

Q80a 
(3379) 

Q80b 
(3380) 

Q80c 
(3414) 

Q80d 
(3415) 

Q80e 
(3416) 

D.10 Including the time for using 
Internet services, how many 
hours approximately did you 
spend using computer at (read 
out the answers in D.9a) 
weekly on average? 

Q81a 
(3420-3424) 

Q81b 
(3450-3454) 

Q81c 
(3480-3517) 

Q81d 
(3543-3547) 

Q81e 
(3573-3577) 

 (a) Home (R1)...............................1 (___hr__mins) 1 (___hr__mins) 1 (___hr__mins) 1 (___hr__mins) 1 (___hr__mins) 

 (b) Place of work (R2) ..................2 (___hr__mins) 2 (___hr__mins) 2 (___hr__mins) 2 (___hr__mins) 2 (___hr__mins) 

 (c) Place of study (R3)..................3 (___hr__mins) 3 (___hr__mins) 3 (___hr__mins) 3 (___hr__mins) 3 (___hr__mins) 

 (d) Places with public computer 
facilities (e.g. Home Affairs 
Department district offices, 
community halls / centres, 
public libraries, post offices, 
community organisations or 
voluntary agencies, etc.) 
(R4) .........................................4 (___hr__mins) 4 (___hr__mins) 4 (___hr__mins) 4 (___hr__mins) 4 (___hr__mins) 

 (e)   Cyber-café * (R5) ...............  5 (___hr__mins) 5 (___hr__mins) 5 (___hr__mins) 5 (___hr__mins) 5 (___hr__mins) 

 (f) Other places ( eg. 
Restaurant/ pub/ shop/ 
coffee shop/ neighbour/ 
computer training centre, 
etc.) (R6) .................................6 (___hr__mins) 6 (___hr__mins) 6 (___hr__mins) 6 (___hr__mins) 6 (___hr__mins) 

∗ Cyber-café refers to shops which specialize in providing computer and internet facilities, also online games to attract customers. Cyber-café
usually charge on hourly basis and provide (free) snack/ beverage. Please note that coffee shops or fast food shops which mainly provide food, 
drinks and free computers facilities to the customers, eg. Pacific Coffee, are not regarded as cyber-café. 
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D. Usage of Computers and Internet 
 

 

Member (H/H 
head) ______ 

Member 
 _______ 

Memebr 
 _______ 

Member 
 _______ 

Member 
 _______ 

 

All Places 
 

All Places All Places All Places All Places 

D.11a Including all places, for what 
purposes do you usually use 
computer? (Show card) Any 
other purposes?  Any others? 
 

Q82a 
(3759) 

Q82b 
(3764) 

Q82c 
(3769) 

Q82d 
(3774) 

Q82e 
(3779) 

Using Internet services ................. 01  01  01  01  01  
Playing computer games 

(excluding online games) ........ 02  02  02  02  02  

Watching VCD / DVD................. 03  03  03  03  03  
Listening to music (excluding 

online music)........................... 04  04  04  04  04  

Word processing........................... 05  05  05  05  05  

Graphics / image processing......... 06  06  06  06  06  
Data processing / analysis / 

database management.............. 07  07  07  07  07  
Graphic / 3-D design, e.g. 

CAD-CAM, AUTO-CAD ....... 08  08  08  08  08  

Self-studying ................................ 09  09  09  09  09  

Designing homepages .................. 10  10  10  10  10  

Programming................................ 11  11  11  11  11  
Using custom-made computer 

systems, e.g. accounting and 
human resources 
management ............................ 12  12  12  12  12  

Using Intranet services, e.g. 
searching internal 
information and for internal 
communication........................ 13  13  13  13  13  

Others (please specify) ................. ______  ______  ______  ______  ______  

 ______  ______  ______  ______  ______  

(Refer to D.11a) If the respondent mentions “playing computer games”, “watching VCD/DVD” or “listening to music”(D.11a = 
02/03/04), continue with D.11b; otherwise, go to D.12a 
D.11b Including all places, how many 

hours approximately do you 
use computer to play computer 
games, watch VCD/DVD and 
listen to music on average 
weekly? Please exclude online 
games and online music. 

Q83a 
(3832-3836) 

 
 

___hr__mins 

 
Q83b  

(3837-3841) 
 
 

___hr__mins 

 
Q83c  

(3842-3846) 
 
 

___hr__mins 

 
Q83d  

(3847-3851) 
 
 

___hr__mins 

 
Q83e 

(3852-3856) 
 
 

___hr__mins 
Not even once a week on 

average .................................... 99999 99999 99999 99999 99999 
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(III) Usage of Internet Service 
 
 Member (H/H 

head) ______ 
Member 

 _______ 
Member 

 _______ 
Member  
_______ 

Member  
 ______ 

D.12a [Ask if the respondent has 
computer knowledge (i.e. 
D2=1)] 

 In the past 12 months, have 
you used these devices to 
connect to Internet? (Show 
card ) Any others? Any 
others?  

 [Ask if the respondent does 
not have computer 
knowledge (i.e. D2=2)] 

 In the past 12 months, have 
you used TV/ PDA/ mobile 
phone to connect to 
internet? (Show card ) 
(Allow multiple answers but 
only applicable to items a – 
f ) 

Q84a 
(3872) 

Q84b 
(3873) 

Q84c 
(3874) 

Q84d 
(3875) 

Q84e 
(3876) 

Non-mobile Devices       

(a) Desktop computer ............ 1 1 1 1 1 
(b) Laptop / Notebook 

computer with wired 
Internet connection .......... 2 2 2 2 2 

(c) Television......................... 3 3 3 3 3 
Mobile Devices      

(d) PDA ................................. 4 4 4 4 4 
(e) Mobile Phone................... 5 5 5 5 5 

(f)  Laptop / Notebook 
computer with wireless 
Internet connection............ 6 6 6 6 6 

Haven’t used any of the 
above to connect to Internet....... 9 9 9 9 9 

Q85a Q85b Q85c Q85d Q85e 
(3880) (3914) (3915) (3916) (3917) 
Q86a Q86b Q86c Q86d Q86e 

D.12b Do you have the following 
mobile web devices? 

 (For each type of device 
with an answer “yes”, 
probe:) “How many do 
you have?” 

(3921-3922) (3929-3930) (3937-3938) (3945-3946) (3953-3954) 

(a) Personal Digital 
Assistant (PDA) (R1) ...... 1_______ 1_______ 1_______ 1_______ 1_______ 

(b) Mobile Phone with 
Internet connection 
capability (R2)................. 2_______ 2_______ 2_______ 2_______ 2_______ 

(c)  Laptop / Notebook 
with wireless 
connection (R3) ............... 3_______ 3_______ 3_______ 3_______ 3_______ 

(d) Wireless LAN 
connected to Internet 
(R4) ................................. 4_______ 4_______ 4_______ 4_______ 4_______ 

(e) None of above (R5).......... 9 9 9 9 9 
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(IV) Usage of Internet Services via Non-mobile Devices [including (i) desktop computers, (ii) laptop / notebook 
computers or (iii) television] 

 
 Member (H/H 

head) ______ 
Member 

 _______ 
Member 

 _______ 
Member  
_______ 

Member  
 ______ 

If the respondent has used Internet services via non-mobile devices (i.e. D.12a = 1/2/3), continue with D13-D16bc; otherwise, go to 
D.17 (i.e. those who have used mobile devices for internet access) or D.24 (i.e. those who are aged 15 and above) or Part F (i.e. 
those aged below 15). 

Q87a Q87b Q87c Q87d Q87e D.13 How often do you use Internet 
services via (desktop 
computer) (and / or laptop / 
notebook computer) (and / or 
television)? 

(4018) (4019) (4020) (4021) (4022) 

Once or more a day ...................... 1 1 1 1 1 

Once every 2 to 4 days ................. 2 2 2 2 2 
Once every 5 to 7 days ................. 3 3 3 3 3 
Less than once a week but at 

least once every 2 weeks ......... 4 4 4 4 4

Less than once every 2 weeks 
but at least once a month ......... 5 5 5 5 5

Less than once a month ................ 6

+  

+ go to D.16a 

¦  

+  6

+  

+ go to D.16a 

¦  

+  6

+  

+ go to D.16a 

¦  

+  6

+  

+ go to D.16a 

¦  

+  6

+  

+ go to D.16a 

¦  

+  

∗ Interview note: Answer in D12b(a) should be? answer in C2(cii) 
 
 Member (H/H 

head) ______ 
Member 

 _______ 
Member 

 _______ 
Member  
_______ 

Member  
 ______ 

Q88a Q88b Q88c Q88d Q88e D.14 In the past 12 months, where 
have you used Internet 
services via (desktop 
computer) (and / or laptop / 
notebook computer) (and / or 
television)?  Any other 
places?  Any others? (Show 
card ) (Allow multiple 
answers) 

(4026) (4027) (4028) (4029) (4030) 

Q89a Q89b Q89c Q89d Q89e D.15 On average, approximately 
how many hours do you spend 
weekly on using Internet 
services via (desktop 
computer) (and / or 
laptop/notebook computer) 
(and / or television) at (read 
out the answers in D.14a one 
by one)? 

(4034-4038) (4064-4068) (4127-4131) (4157-4161) (4220-4224) 

 (a) Home (R1)............................... 1 (___hr__mins) 1 (___hr__mins) 1 (___hr__mins) 1 (___hr__mins) 1 (___hr__mins)
 (b) Place of work (R2) .................. 2 (___hr__mins) 2 (___hr__mins) 2 (___hr__mins) 2 (___hr__mins) 2 (___hr__mins)
 (c) Place of study (R3).................. 3 (___hr__mins) 3 (___hr__mins) 3 (___hr__mins) 3 (___hr__mins) 3 (___hr__mins)
 (d) Places with public computer 

facilities (e.g. Home Affairs 
Department district offices, 
community halls / centres, 
public libraries, post offices, 
community organisations or 
voluntary agencies, etc.) 
(R4) ......................................... 4 (___hr__mins) 4 (___hr__mins) 4 (___hr__mins) 4 (___hr__mins) 4 (___hr__mins)

 (e) Cyber-café* (R5)..................... 5 (___hr__mins) 5 (___hr__mins) 5 (___hr__mins) 5 (___hr__mins) 5 (___hr__mins)
 (f) Other places (e.g. 

restaurants / bars / shops/ 
coffee shops, homes of 
friends / relatives, computer 
training centres, etc) (R6)........ 6 (___hr__mins) 6 (___hr__mins) 6 (___hr__mins) 6 (___hr__mins) 6 (___hr__mins)

∗ Cyber-café refers to shops which specialise in providing computer and Internet facilities, and online games to attract customers. Cyber-
café usually charge on hourly basis and provide (free) snack / beverage. Please note that coffee shops or fast food shops which mainly 
provide food, drinks and free computers facilities to the customers, e.g. Pacific Coffee, are not regarded as cyber-cafés 
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Member (H/H 
head)____ 

Member 
 _______ 

Member 
 _______ 

Member  
_______ 

Member  
 ______ 

 

All Places All Places All Places All Places All Places 

Q90a Q90b Q90c Q90d Q90e D.16a Including all places, for what 
purposes do you usually use 
Internet services via (desktop 
computer) (and / or laptop / 
notebook computer) (and / or 
television) usually?  Any other 
purposes? Any others? (Show 
card) (Allow multiple answers) 

(4373) (4378) (4416) (4421) (4426) 

Communicating with others, e.g. 
ICQ, NetMeeting, sending 
and receiving e-mail / fax, 
using Internet Phone etc............. 01  01  01  01  01  

Browsing Government 
webpages or downloading 
application form  02  02  02  02  02  

Using online services provided 
by Government webpage, e.g. 
bill payment or application ........ 03  03  03  03  03  

Browsing webpages (excluding 
Government webpages) ............. 04  04  04  04  04  

Searching for / downloading 
information online (excluding  
Government webpages) ............. 05  05  05  05  05  

Reading magazines / 
newspapers ................................ 06  06  06  06  06  

Using e-business services♦ ........... 07  07  07  07  07  

Downloading software ................. 08  08  08  08  08  

Playing online games..................... 09  09  09  09  09  
Listening to online music / radio 

programmes ............................. 10  10  10  10  10  
Watching online video 

programmes ............................... 11  11  11  11  11  
Online word processing 

(excluding ICQ & email, etc.) ... 12  12  12  12  12  
Online graphics/image 

processing.................................. 13  13  13  13  13  
Online data processing / analysis 

/ database management .............. 14  14  14  14  14  
Online graphic / 3-D design, e.g. 

CAD-CAM, AUTO-CAD.......... 15  15  15  15  15  

Self-studying online....................... 16  16  16  16  16  

Designing homepage online .......... 17  17  17  17  17  

Online programming ..................... 18  18  18  18  18  
Using custom-made computer 

system online, e.g. accounting 
and human resources 
management............................... 19  19  19  19  19  

Others (please specify) ................
 

______ 
______  

______
______  

______ 
______  

______ 
______  

______ 
______  

♦ E-business services include: online searching for information on products / services, online searching for financial information
(e.g. stock price), online-banking services (e.g. transferring money), online payment, online purchasing goods / ordering services, 
online auction services, online stock trading, online request for customer services (e.g. arranging delivery and technical support
of products), online making reservations / booking tickets, online searching for information on travelling / hotel and air ticket
reservation, and online searching for job vacancies. 
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 Member (H/H 

head)____ 
Member 

 _______ 
Member 

 _______ 
Member  
_______ 

Member  
 ______ 

(Refer to D.16a) If the respondent mentions “playing online games”, “listening to online music / radio programmes” or “watching online 
video programmes” (D.16a = 09/10/11), continue with D.16b; otherwise go to D.17 (has used Internet services via mobile devices) or D.20 
(not used Internet services via mobile devices). 

Q91a Q91b Q91c Q91d Q91e D.16b Including all places, on 
average how many hours do 
you approximately spend 
weekly on… 

(4446-4450) (4466-4470) (4519-4523) (4539-4543) (4559-4563) 

(a) Playing online games (R1)….. ___hr__mins ___hr__mins ___hr__mins ___hr__mins ___hr__mins 
(b) Listening to online music / 

radio programmes(R2).......  
___hr__mins ___hr__mins ___hr__mins ___hr__mins ___hr__mins 

(c) Watching online video 
programmes (R3)...............  

___hr__mins ___hr__mins ___hr__mins ___hr__mins ___hr__mins 

Not even once a week on average 
(R4)............................................ 99999 99999 99999 99999 99999 

 
 
(V) Usage of Internet Service via Mobile Devices [including (i) PDA or (ii) Mobile Phone (iii) Laptop/notebook 

computer with wireless Internet connection] 
 
 Member (H/H 

head) ______ 
Member 

 _______ 
Member  
_______ 

Member  
_______ 

Member  
_______ 

If the respondent has used Internet services via any mobile devices (i.e. D.12a=4/5/6), continue with D.17 - D.19; otherwise, go to 
D.20 or D.24 or Part F 

Q92a Q92b Q92c Q92d Q92e D.17 How often do you use Internet 
services via (PDA or Mobile 
Phone or Laptop/notebook 
computer with wireless 
Internet connection 
capability)? (Q92a) 

(4672) (4673) (4674) (4675) (4676) 

Once or more a day ...................... 1 1 1 1 1 
Once every 2 to 4 days ................. 2 2 2 2 2 
Once every 5 to 7 days ................. 3 3 3 3 3 
Less than once a week but at 

least once every 2 weeks ......... 4 4 4 4 4
Less than once every 2 weeks 

but at least once a month ......... 5 5 5 5 5
Less than once a month ................ 6

+  

+ go to D.19a 

¦  

+  6

+  

+ go to D.19a 

¦  

+  6

+  

+ go to D.19a 

¦  

+  6

+  

+ go to D.19a 

¦  

+  6

+  

+ go to D.19a 

¦  

+  

Q93a Q93b Q93c Q93d Q93e D.18 On average, how many hours 
do you use Internet services via 
(read out the mobile devices 
used in D.12a) weekly? 
(Q93a) 

(4680-4717) (4728-4732) (4743-4747) (4758-4762) (4773-4777) 

(a) PDA ...................................... ___hr__mins ___hr__mins ___hr__mins ___hr__mins ___hr__mins 
(b) Mobile phone........................ ___hr__mins ___hr__mins ___hr__mins ___hr__mins ___hr__mins 
(c) Laptop/notebook computer 

with wireless Internet 
connection............................. ___hr__mins ___hr__mins ___hr__mins ___hr__mins ___hr__mins 
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 Member (H/H 
head) ______ 

Member 
 _______ 

Member  
_______ 

Member  
_______ 

Member  
_______ 

D.19a For what purposes do you 
usually use Internet services 
via (PDA or Mobile Phone or 
Laptop/notebook computer 
with wireless Internet 
connection)? Any other 
purposes? Any others?  
(Allow multiple answers) 
(Show card) 

 (Refer to the answers on the 
right side and fill in the 
appropriate codes.) 

Communicating with others, e.g. sending or receiving e-mail, etc. ........................01 
Searching for information, e.g., news, stock price, property information, traffic 
news, etc. ................................................................................................................02 
Searching for entertainment and leisure guide, e.g. movies information, 
shopping guides, restaurant guides, etc...................................................................03 
Using e-commerce services, e.g. online-banking services, trading stocks, 
buying ticket, booking hotel / air ticket, buying goods from department stores / 
super-markets, joining auction, etc. ........................................................................04 
Playing online games..............................................................................................05 
Downloading graphics, ringing tones, etc...............................................................06 
Connecting to Corporate/Office Internal Network .................................................07 
Others (please specify): ____________________________________________ 

Q94a Q94b Q94c Q94d Q94e 
(4866) (4869) (4872) (4875) (4878) 
Q95a Q95b Q95c Q95d Q95e 

(4923) (4926) (4929) (4932) (4935) 
Q96a Q96b Q96c Q96d Q96e 

 

(4947) (4950) (4953) (4956) (4959) 
(a) PDA.....................................    ________ _______ _______ _______ _______ 

(b) Mobile phone.......................  _______ _______ _______ _______ _______ 

(c) Laptop or Notebook with 
wireless Internet connection  _______ _______ _______ _______ _______ 

D.19b What kind of wireless 
technologies are used by your 
( Read out the mobile devices 
used in D. 12a)?   

 

Wi-Fi............................................................................................................................................ 01 

GRPs............................................................................................................................................ 02 

3G ................................................................................................................................................ 03 

Others (please specify): ________________________________________________________  

 Q97a Q97b Q97c Q97d Q97e 

 (4971) (4974) (4977) (4980) (5016) 

 Q98a Q98b Q98c Q98d Q98e 

 (5028) (5031) (5034) (5037) (5040) 

 Q99a Q99b Q99c Q99d Q99e 

 (5052) (5055) (5058) (5061) (5064) 

(a) PDA.....................................  _________ _________ _________ _________ _________ 
(b) Mobile phone.......................  _________ _________ _________ _________ _________ 
(c) Laptop or Notebook with 

wireless Internet connection  _________ _________ _________ _________ _________ 
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(VI) Usage of E-business Services and Digital Certificate 
 
 Member (H/H 

head) ______ 
Member 

 _______ 
Member  
_______ 

Member 
 _______ 

Member  
_______ 

If the respondent is below 15 (i.e. D.1 < 15), go to Part F; 
If the respondent has used Internet services in the past 12 months [i.e. D.12a = 1/2/3/4/5/6], continue with D.20; otherwise, go to D.24. 

D.20 In the past 12 months, which 
of the following e-business 
services have you used (Show 
card ) for personal matters (i.e. 
not for work)?  Any others? 
(Allow multiple answers) 
(Probe until no more 
mentions) 

      (If “yes”, probe:) How often 
do you use the service? (Refer 
to the table on the right side 
and fill in the appropriate 
codes.) 

Once or more a day........................................................................................1 
Once every 2 to 4 days...................................................................................2 
Once every 5 to 7 days...................................................................................3 
Less than once a week but at least once every 2 weeks .................................4 
Less than once every 2 weeks but at least once a month ...............................5 
Less than once a month..................................................................................6 

Q100a Q100b Q100c Q100d Q100e 
(5076) (5078) (5080) (5115) (5117) 
Q101a Q101b Q101c Q101d Q101e 

 

(5125) (5144) (5163) (5215) (5234) 
 (a) Online searching for 

financial information (e.g. 
stock price).............................. 01 (   ) 01 (   ) 01 (   ) 01 (   ) 01 (   ) 

 (b) Online searching for information 
on products / services........................ 02 (   ) 02 (   ) 02 (   ) 02 (   ) 02 (   ) 

 (c) Online searching for job 
vacancies ................................. 03 (   ) 03 (   ) 03 (   ) 03 (   ) 03 (   ) 

 (d)?  Online stock trading ................ 04 (   ) 04 (   ) 04 (   ) 04 (   ) 04 (   ) 
 (e)?  Online making reservations / 

booking tickets ........................ 05 (   ) 05 (   ) 05 (   ) 05 (   ) 05 (   ) 
 (f)?  Online purchasing goods / 

ordering services ..................... 06 (   ) 06 (   ) 06 (   ) 06 (   ) 06 (   ) 
 (g)?  Online auction services 

(including bidding or 
successful auction) .................. 07 (   ) 07 (   ) 07 (   ) 07 (   ) 07 (   ) 

 (h)?  Online-banking services 
(e.g. transferring money) ......... 08 (   ) 08 (   ) 08 (   ) 08 (   ) 08 (   ) 

 (i)?  Online payment ....................... 09 (   ) 09 (   ) 09 (   ) 09 (   ) 09 (   ) 
 (j) Online request for customer 

services (e.g. arranging 
service delivery or technical 
support) ................................... 10 (   ) 10 (   ) 10 (   ) 10 (   ) 10 (   ) 

Others (please specify):..................... _________ _________ _________ _________ _________ 
None of the above ............................. 20 20 20 20 20 

If the respondent has not used any of the (d) to (i) types of e-business service (i.e. has not used any ?  and ?  item, D.20 ≠ 4 / 5 / 6 / 7 
/ 8 / 9), continue with D.21; otherwise, go to D.22 (has used any of the (e) to (g) e-business services) or D.24. 

Q102a Q102b Q102c Q102d Q102e D.21 What are your reasons for not 
using (d) to (i) types of e-
business services for personal 
matters?  (Show card) Any 
other reasons? Any others? 
(Allow multiple answers) 

(5343) (5346) (5349) (5352) (5355) 

Do not know how to use ................ 01 01 01 01 01

No need ......................................... 02 02 02 02 02
Fear of inputting inaccurate 

information ................................ 03 03 03 03 03
Security concern, e.g. leakage of 

information, theft of account ..... 04 04 04 04 04

Other alternatives available ........... 05 05 05 05 05
Others( please specify) : .........  ___

___

+  

¦  

¦  

¦  

+ go to D.24 

¦  

¦  

¦  

¦  

+  

___
___

+  

¦  

¦  

¦  

+ go to D.24 

¦  

¦  

¦  

¦  

+  

___
___

+  

¦  

¦  

¦  

+ go to D.24 

¦  

¦  

¦  

¦  

+  

___
___

+  

¦  

¦  

¦  

+ go to D.24 

¦  

¦  

¦  

¦  

+  

___
___

+  

¦  

¦  

¦  

+ go to D.24 

¦  

¦  

¦  

¦  

+  
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If the respondent has used any of the (e) to (g) types of e-business services (i.e. has used any of the ?  items,D.20 = 5 / 6 / 7), 
continue with D.22; otherwise, go to D.24. 

Q103a Q103b Q103c Q103d Q103e D.22 In the past 12 months, which 
types of the following goods or 
services have you purchased 
online? (Show card)  Any 
other types?  Any others? 
(Allow multiple answers) 

(5367) (5371) (5375) (5379) (5416) 

For each item mentioned, continue 
with D.23 Q104a Q104b Q104c Q104d Q104e 
D.23 (i) In the past 6 months, how 

many times have you 
used (read out the item)? 

(5432-5433) (5545-5546) (5658-5659) (5771-5772) (5917-5918) 

Q105a Q105b Q105c Q105d Q105e  (ii) In the past 6 months, how 
much have you spent on 
(read out the item) in 
Hong Kong dollar 
approximately? 

(6369-6374) (6741-6746) (7080-7118) (7452-7457) (7824-7829) 

 (a) Online ticket 
reservation, e.g. buying 
movie, concert, or 
seminar tickets, etc. .......... 01 

___ times 
HK$___ 01 

___times 
HK$___ 01 

___times
HK$___ 01 

___times 
HK$___ 01 

___times 
HK$___ 

 (b) Online travel 
arrangement, e.g. 
booking vehicle / ship / 
air tickets, booking 
hotels, buying 
insurance, etc. .................. 02 

___times 
HK$___ 02 

___times 
HK$___ 02 

___times
HK$___ 02 

___times 
HK$___ 02 

___times 
HK$___ 

 (c) Online reservation of 
sport facilities................... 03 

___time
HK$___ 03 

___times 
HK$___ 03 

___times
HK$___ 03 

___times 
HK$___ 03 

___times 
HK$___ 

 (d) Online purchase/ 
auction of books, 
newspapers and 
magazines ........................ 04 

___times 
HK$___ 04 

___times 
HK$___ 04 

___times
HK$___ 04 

___times 
HK$___ 04 

___times 
HK$___ 

 (e) Online purchase/ 
auction of clothes and 
accessories ....................... 05 

___times 
HK$___ 05 

___times 
HK$___ 05 

___times
HK$___ 05 

___times 
HK$___ 05 

___times 
HK$___ 

 (f) Online purchase/ 
auction of electrical 
appliances ........................ 06 

___times 
HK$___ 06 

___times 
HK$___ 06 

___times
HK$___ 06 

___times 
HK$___ 06 

___times 
HK$___ 

 (g) Online purchase of 
supermarket goods ........... 07 

___times 
HK$___ 07 

___times 
HK$___ 07 

___times
HK$___ 07 

___times 
HK$___ 07 

___times 
HK$___ 

 (h) Online purchase/ 
auction of gifts, e.g. 
flowers, etc....................... 08 

___times 
HK$___ 08 

___times 
HK$___ 08 

___times
HK$___ 08 

___times 
HK$___ 08 

___times 
HK$___ 

 (i) Online purchase/ 
auction of goods 
delivered through 
electronic means, e.g. 
software, books, songs, 
electronic games, etc ........ 09 

___times 
HK$___ 09 

___times 
HK$___ 09 

___times
HK$___ 09 

___times 
HK$___ 09 

___times 
HK$___ 

 (j) Others (please specify:)....
 10 

___times 
HK$___ 10 

___times 
HK$___ 10 

___times
HK$___ 10 

___times 
HK$___ 10 

___times 
HK$___ 

Have used in the past 12 months 
but not in the past 6 months..... 40  40  40  40  40  
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D. Usage of Computers and Internet 
 

 

 Member (H/H 
head) ______ 

Member 
 _______ 

Member  
_______ 

Member 
 _______ 

Member  
_______ 

D.24 In the past 12 months, have you 
ever used these e-business 
services (Show card) for 
personal matters? Any other 
services? Any others? (Allow 
multiple answers) 
(Probe until no more 
mentions) (If “yes”, probe:) 
How often do you use the 
service? (Refer to the table on 
the right side and fill in the 
appropriate codes.) 

Once or more a day........................................................................................1 
Once every 2 to 4 days...................................................................................2 
Once every 5 to 7 days...................................................................................3 
Less than once a week but at least once every 2 weeks .................................4 
Less than once every 2 weeks but at least once a month ...............................5 
Less than once a month.................................................................................. 6 

Q106a Q106b Q106c Q106d Q106e 
(9246) (9247) (9248) (9249) (9250) 
Q107a Q107b Q107c Q107d Q107e 

 

(9254) (9262) (9270) (9278) (9319) 
 (a) Withdrawal, deposit, 

transfer of money or 
checking balance of account 
via ATM.................................. 1 (   ) 1 (   ) 1 (   ) 1 (   ) 1 (   ) 

 (b) Payment by ATM.................... 2 (   ) 2 (   ) 2 (   ) 2 (   ) 2 (   ) 
 (c) Payment by PPS ...................... 3 (   ) 3 (   ) 3 (   ) 3 (   ) 3 (   ) 
 (d) EPS.......................................... 4 (   ) 4 (   ) 4 (   ) 4 (   ) 4 (   ) 
 (e) Fare payment by Octopus........ 5 (   ) 5 (   ) 5 (   ) 5 (   ) 5 (   ) 
 (f) Payment by Octopus during 

shopping.................................. 6 (   ) 6 (   ) 6 (   ) 6 (   ) 6 (   ) 
 (g) Purchasing goods or 

acquiring services via IVRS, 
e.g. buying movie tickets, 
banking services, stock 
prices, weather or telephone 
enquiry hotline, etc.................. 7 (   ) 7 (   ) 7 (   ) 7 (   ) 7 (   ) 

 (h) Making transaction or 
acquiring services via 
interactive short message 
services, e.g. banking 
services, stock prices, etc ........ 8 (   ) 8 (   ) 8 (   ) 8 (   ) 8 (   ) 

None of the above.......................... 9 9 9 9 9 

 
If the respondent knows how to use computer (D.2 = 1), continue with D.25; otherwise go to Part E. 

Read out: Next, I’d like to ask you questions about the digital certificate, which is like the “electronic ID” of the holder and used 
for the authentication of the identities of the parties involved in the electronic transactions. It also ensures the integrity 
and confidentiality of the informaion transmitted. Moreover, digital certificate ensures non-repudiation in electronic 
transactions. 

Q108a Q108b Q108c Q108d Q108e D.25 Do you have a digital 
certificate, irrespective of 
whether it is/ they are issued 
by local or overseas 
Certification Authorities 
(CAs)?  Please include those 
applied for you by your 
company. 

(9351) (9352) (9353) (9354) (9355) 

Yes 
Issued by Local CAs ............... 1 1 1 1 1
Issued by Overseas CAs .......... 2

+  

+ go to D.27 

+  2

+  

+ go to D.27 

+  2

+  

+ go to D.27 

+  2

+  

+ go to D.27 

+  2

+  

+ go to D.27 

+  
No  3 3 3 3 3 
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D. Usage of Computers and Internet 
 

 

 Member (H/H 
head) ______ 

Member 
 _______ 

Member  
_______ 

Member 
 _______ 

Member  
_______ 

Q109a Q109b Q109c Q109d Q109e D.26 What are your reasons for not 
applying for a digital 
certificate?  Any other 
reasons? Any others? (Allow 
multiple answers) 

(9359) (9362) (9365) (9368) (9371) 

Never heard of it............................ 01 01 01 01 01
Do not know its usage ................... 02 02 02 02 02
Do not want to pay for it................ 03 03 03 03 03
Unaware of the channel of 

application ................................. 04 04 04 04 04
No need to do e-trade .................... 05 05 05 05 05
Digital certificate not needed for 

the e-trade done ......................... 06 06 06 06 06
Others (please specify) .................. ___

___

+  

¦  

¦  

¦  

+ go to Part E 

¦  

¦  

¦  

¦  

¦  

+  

___
___

+  

¦  

¦  

¦  

+ go to Part E 

¦  

¦  

¦  

¦  

¦  

+  

___
___

+  

¦  

¦  

¦  

+ go to Part E 

¦  

¦  

¦  

¦  

¦  

+  

___
___

+  

¦  

¦  

¦  

+ go to Part E 

¦  

¦  

¦  

¦  

¦  

+  

___
___

+  

¦  

¦  

¦  

+ go to Part E 

¦  

¦  

¦  

¦  

¦  

+  
Q110a Q110b Q110c Q110d Q110e D.27 What personal matters have 

you handled by using digital 
certificate? (Show card) Any 
other matters? Any others? 
(Allow multiple answers) 

(9416) (9418) (9420) (9422) (9424) 

Use Government service................ 01 01 01 01 01 
Use non-government online 

shopping / booking service ........ 02 02 02 02 02 
Use online-banking service ........... 03 03 03 03 03 

Use non-government bill 
payment service ......................... 04 04 04 04 04 

Trade stock online ......................... 05 05 05 05 05 

Send email ..................................... 06 06 06 06 06 

Use online betting service.............. 07 07 07 07 07 
Others (please specify) .................. _________ _________ _________ _________ _________ 
Haven’t used for handling 

personal matters......................... 20 20 20 20 20 
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E. E-Government Services (Including ESD Life) 
 

 
 
 Member (H/H 

 head)_____ 
Member 

 _______ 
Member 

 _______ 
Member 

 _______ 
Member 

 _______ 

Only ask if the respondent is aged 15 or above (D.1 ≥ 15) 

Q111a Q111b Q111c Q111d Q111e 

E.1 In the past 12 months, have 
you used any of the -
government services for 
personal matters, i.e. obtain 
Government information, apply 
application, registration, tax 
paying or paying any 
governmental charges, etc.) (9432) (9433) (9434) (9435) (9436) 

Yes .............................................  1  1  1  1  1  
No ..............................................  2 - go to E.6 2 - go to E.6 2 - go to E.6 2 - go to E.6 2 - go to E.6 

Q112a Q112b Q112c Q112d Q112e E.2 In the past 12 months, have you 
used any of the government 
services for your persomal 
matters via Internet services? 

(9440) (9441) (9442) (9443) (9444) 

Yes .............................................  1  1  1  1  1  
No ..............................................  2 - go to E.5 2 - go to E.5 2 - go to E.5 2 - go to E.5 2 - go to E.5 
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E. E-Government Services (Including ESD Life) 
 

 

 Member (H/H 
 head)_____ 

Member 
 _______ 

Member 
 _______ 

Member 
 _______ 

Member 
 _______ 

Q113a Q113b Q113c Q113d Q113e E.3 In the past 12 months, have 
you used any of the E-
government services for your 
personal matters? (Show card) 
(Allow multiple answers) 

(9448) (9458) (9468) (9478) (9521) 

Browse and enquire information 
disseminated by the 
Government via the Internet 
(e.g. enquiring about weather 
condition, traffic condition, 
statistical data, air pollution 
index, Government news etc.) .. 01 01 01 01 01

Online financial management 
(e.g. Paying various 
Government bills, such as 
rates, land rents, water 
charges, tax, etc, purchasing 
tax reserve certificates, 
paying fixed penalty tickets 
for traffic offences or 
littering) .................................... 02 02 02 02 02

Online appointment booking or 
licenses/certificates 
application (e.g. appointment 
booking for road test and 
vehicle examination, 
renewing driving and vehicle 
licenses, appointment 
booking for registration of 
identity card/ giving of 
marriage notice, applying for 
copy of birth/ death/ marriage 
certificates) ............................... 03 03 03 03 03 

Online registration services (e.g. 
voter registration, volunteer 
scheme registration and 
applying for Senior Citizen 
Cards) ....................................... 04 04 04 04 04 

Online change of personal 
particulars (e.g. changing 
address)..................................... 05 05 05 05 05 

Online job search and 
recruitment (e.g. searching 
for job vacancies, registering 
job vacancies and searching 
for suitable candidates) ............. 06 06 06 06 06 

Online purchase of Government 
publications and Government 
statistical publications............... 07 07 07 07 07 

Online booking of Government 
venues or facilities (e.g. 
sports venues, training 
courses or leisure facilities) ...... 08 08 08 08 08 

Online submission of 
information to Government 
(e.g. filing of tax return) ........... 09 09 09 09 09 

Online library services (e.g. 
book reservation, book 
renewal) .................................. 10 10 10 10 10 

Download Government forms ...... 11 11 11 11 11 
General browsing of 

government websites (with no 
specific purpose)....................... 12 12 12 12 12 

Others (please specify) ................. _________ _________ _________ _________ _________ 

Have used, but forget the types 
of service .................................. 96 96 96 96 96 
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E. E-Government Services (Including ESD Life) 
 

 

 
Member (H/H 
 head)_____ 

Member 
 _______ 

Member 
 _______ 

Member 
 _______ 

Member 
 _______ 

Q114a Q114b Q114c Q114d Q114e E.4 In general, how would you 
rate the E-Government 
services? (Probe the degree) 

(9561) (9562) (9563) (9564) (9565) 

Very good ..................................  1 1 1 1 1
Quite good..................................  2 2 2 2 2
Average......................................  3 3 3 3 3
Quite poor ..................................  4 4 4 4 4
Very poor ...................................  

5

+  

¦  

+ go to E.6 

¦  

¦  

+  5

+  

¦  

+ go to E.6 

¦  

¦  

+  5

+  

¦  

+ go to E.6 

¦  

¦  

+  5

+  

¦  

+ go to E.6 

¦  

¦  

+  5

+  

¦  

+ go to E.6 

¦  

¦  

+  

Q115a Q115b Q115c Q115d Q115e E.5 What are your reasons for not 
using it? Any other reasons? 
(Allow multiple answers) 

(9569) (9574) (9579) (9617) (9622) 

Don’t know how to use 
computer................................... 01  01  01  01  01  

Don’t know how to use Internet 
services ................................... 02  02  02  02  02  

Not aware of/don’t know how 
to access Government/ESD 
Life websites............................. 03  03  03  03  03  

Don’t know how to use online 
Government services ................ 04  04  04  04  04  

Unclear about what 
Government services are 
available online......................... 05  05  05  05  05  

No need ........................................ 06  06  06  06  06  
Fear of inputting inaccurate 

information ............................... 07  07  07  07  07  
Security concern, e.g. leakage 

of information, theft of 
account...................................... 08  08  08  08  08  

Other alternatives available .......... 09  09  09  09  09  
Inconvenient ................................. 10  10  10  10  10  
Others (Please specify) ................. _________ _________ _________ _________ _________ 

Q116a Q116b Q116c Q116d Q116e E.6 The Government launched 
“Electronic Service Delivery” 
(ESD) scheme in December 
2000 to provide public 
services to the citizens through 
“ESD Life” website. Have you 
ever heard of this? 

(9642) (9643) (9644) (9645) (9646) 

Yes................................................ 1 1 1 1 1 
No................................................. 2- go to E.8 2- go to E.8 2- go to E.8 2- go to E.8 2- go to E.8 

If respondent haven’t used E-Government services (i.e. E.2 = 2), go to E.8 
Q117a Q117b Q117c Q117d Q117e E.7 Do you use online 

Government service through 
the “ESD Life” website or 
other Government webpages? 

(9650) (9651) (9652) (9653) (9654) 

“ESD Life” website ...................... 1 1 1 1 1 
Other Government webpages ....... 2 2 2 2 2 
Both .............................................. 3 3 3 3 3 

Q118a Q118b Q118c Q118d Q118e E.8 In the next 12 months, will 
you use these online 
Government services for 
personal matters (including 
the services provided by ESD 
Life website)? (Show card) 
(Probe the degree) 

(9658) (9659) (9660) (9661) (9662) 

Definitely will............................... 5 5 5 5 5 
Probably will ................................ 4 4 4 4 4 

May or may not ............................ 3 3 3 3 3 
Probably not ................................. 2 2 2 2 2
Definitely not................................

1

+  
+ go to Part F 
+  1

+  
+ go to Part F 
+  1

+  
+ go to Part F 
+  1

+  
+ go to Part F 
+  1

+  
+ go to Part F 
+  
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E. E-Government Services (Including ESD Life) 
 

 

 
Member (H/H 
 head)_____ 

Member 
 _______ 

Member 
 _______ 

Member 
 _______ 

Member 
 _______ 

     

Q119a Q119b Q119c Q119d Q119e 
(9666) (9671) (9676) (9714) (9719) 

E.9   Which of the following online 
Government services on this 
card (Show card) will you use 
for personal matters? Any 
other services? Any others? 
(Allow multiple answers)  

Browse and enquire information 
issued by the Government via 
the Internet (e.g. enquiring 
about weather condition, 
traffic condition, statistical 
data, air pollution index, 
Government news etc.) ............. 01 01 01 01 01

Online financial management 
(e.g. Paying various 
Government bills, such as 
rates, land rents, water 
charges, tax, etc, purchasing 
tax reserve certificates, 
paying fixed penalty tickets 
for traffic offences or 
littering) .................................... 02 02 02 02  02 

Online appointment booking or 
licenses/certificates 
application (e.g. appointment 
booking for road test and 
vehicle examination, 
renewing driving and vehicle 
licenses, appointment 
booking for registration of 
identity card/ giving of 
marriage notice, applying for 
copy of birth/ death/ marriage 
certificates) ............................... 03 03 03 03  03 

Online registration services (e.g. 
voter registration, volunteer 
scheme registration and 
applying for Senior Citizen 
Cards) ....................................... 04 04 04 04  04 

Online change of personal 
particulars (e.g. changing 
address)..................................... 05 05 05 05  05 

Online job search and 
recruitment (e.g. searching for 
job vacancies, registering job 
vacancies and searching for 
suitable candidates)................... 06 06 06 06  06 

Online purchase of Government 
publications and Government 
statistical publications............... 07 07 07 07  07 

Online booking of Government 
venues or facilities (e.g. 
sports venues, training 
courses or leisure facilities) ...... 08 08 08 08  08 

Online submission of 
information to Government 
(e.g. filing of tax return) ........... 09 09 09 09  09 

Online library services (e.g. 
book reservation, book 
renewal) .................................. 10 10 10 10  10 

Download Government forms ...... 11 11 11 11  11 

General browsing of 
government websites (with no 
specific purpose) 12 12 12 12  12 

  
Others (please specify) ................. _________ _________ _________ _________ _________ 
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F. Computer and Internet Security 
 

For Part F, ask all persons aged 10 or above (i.e. D.1 ≥ 10) 
 
Read out: Next, I’d like to talk with you something about computer or Internet security. 
 
 Member (H/H 

 head)______ 
Member 

 _______ 
Member 

 _______ 
Member 

 _______ 
Member 

 _______ 
Q120a Q120b Q120c Q120d Q120e 
(9739) (9742) (9745) (9748) (9751) 

F.1 Have you heard about (read 
out the items in rotation)? 
(Show card) Yes Yes Yes Yes Yes 

(If “yes”, probe:) Then, do 
you know what (read out 
the item) means? Know

Don’t 
Know 

Haven’t 
heard 
about Know

Don’t 
Know 

Haven’t 
heard 
about Know

Don’t 
Know

Haven’t 
heard 
about 

Kno
w 

Don’t 
Know 

Haven’t 
heard 
about Know 

Don’t 
Know 

Haven’
t heard 
about 

 (a)  Computer virus (R1) .............. 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
 (b)  Hacking (R2)........................... 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
 (c)  Denial of service (R3)............ 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

If the respondent doesn’t know how to use computer (D.2 = 2) or knows how to use but hasn’t used computer in the past 12 
months (i.e. D.2 = 1 & D.7 = 2), go to Part G; otherwise, continue with F.2. 

Q121a Q121b Q121c Q121d Q121e 
 (9763-9764) (9767-9768) (9771-9772) (9775-9776) (9779-9780) 
F.2 In the past 12 months, when you 

handled personal matters, has the 
information you saved in 
computer or transmitted through 
Internet been (read out the item)? 
(If “yes”, probe:)Approximately 
how many times in the past 12 
months? Yes No Yes No Yes No Yes No Yes No 

    (a) Deliberately destroyed or 
changed (R1) ..................................___times 97 ___times 97 ___times 97 ___times 97 ___times 97 

(b)  Stolen/ divulged (R2) .....................___times 97 ___times 97 ___times 97 ___times 97 ___times 97 

Q122a Q122b Q122c Q122d Q122e 
(9828) (9838) (9848) (9858) (9868) 

F.3 When you handle personal 
matters, what security 
measures have you taken (read 
out the items one by one)?  
Ay other measures?  Any 
others? (Allow multiple 
answers) Yes No Yes No Yes No Yes No Yes No 

 (a)  Use password to open the 
files (R1).................................... 1 2 1 2 1 2 1 2 1 2 

 (b)  Encrypt the file, i.e. save the 
file in codes which cannot be 
identified by others (R2)............ 1 2 1 2 1 2 1 2 1 2 

 (c)  Others (please specify) (R3) ...... 1 2 1 2 1 2 1 2 1 2 
 (d)  None of the abvoe (R4).............. 9 9 9 9 9 
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J. Employment Situation 
 

Read out: For the sake of analysis, I’d like to know some of your personal information. The information you 
provided will be kept strictly confidential. 

 
 Member (H/H  

head ______ 
Member  
_______ 

Member  
_______ 

Member  
_______ 

Member  
_______ 

Only ask those aged 15 or above (i.e. D.1 ≥ 15) for Part J; otherwise, go to Part K 
Q163a Q163b Q163c Q163d Q163e J.1a Have you worked full-time or 

part-time in the past 7 days?  
Running your own business or 
helping your family’s business 
without being paid are also 
included. 

(21464) (21465) (21466) (21467) (21468) 

Yes................................................. 1 1 1 1 1 
No.................................................. 2- go to J.1d 2- go to J.1d 2- go to J.1d 2- go to J.1d 2- go to J.1d 

Q164a Q164b Q164c Q164d Q164e 
(21472-21474) (21478-21480) (21517-21519) (21523-21525) (21529-21531) 

J.1b Which industry are you 
engaged in? What position do 
you hold?      

Industry: (R1) ................................ ____________ ____________ ____________ ____________ ____________ 

Position: (R2) ................................ ____________ ____________ ____________ ____________ ____________ 

(If respondent is aged 60 or above, continue with J.1c; otherwise, go to Part K) 
Q165a Q165b Q165c Q165d Q165e J.1c On average, how many hours 

do you work in a week? (21553-21555) (21556-21558) (21559-21561) (21562-21564) (21565-21567) 
 _______ hrs 

(go to J.1j) 
_______ hrs 

(go to J.1j) 
_______ hrs 

(go to J.1j) 
_______ hrs 

(go to J.1j) 
_______ hrs 

(go to J.1j) 
Q166a Q166b Q166c Q166d Q166e J.1d If someone offered you a job, 

were you available for work in 
the past 7 days? 

(21577) (21578) (21579) (21580) (21614) 

Yes................................................. 1- go to J.1h 1- go to J.1h 1- go to J.1h 1- go to J.1h 1- go to J.1h 
No.................................................. 2 2 2 2 2 

Q167a Q167b Q167c Q167d Q167e J.1e Why were you not available? 
 (21618) (21623) (21628) (21633) (21638) 

Attendance at educational 
institutions.............................  01 01 01 01 01

Engagement in household duties  02 02 02 02 02
Sickness (permanent)* ...............  

03

 

+  

+ go to Part K 

¦  

+  03

+  

+ go to Part K 

¦  

+  03

+  

+ go to Part K 

¦  

+  03

+  

+ go to Part K 

¦  

+  03

+  

+ go to Part K 

¦  

+  
Sickness (temporary)..................  04- go to J.1h 04- go to J.1h 04- go to J.1h 04- go to J.1h 04- go to J.1h 

Retirement..................................   05 05 05 05 05 

Others (please specify) : ........  ____________ 
____________ 

____________ 
____________ 

____________ 
____________ 

____________ 
____________ 

____________ 
____________ 

If respondent is aged 60 or above, continue with J.1f; otherwise, go to Part K)  

Q168a Q168b Q168c Q168d Q168e J.1f Which industry were you 
engaged in before your 
retirement? What position did 
you hold? 

(21658-21660) (21664-21666) (21670-21672) (21676-21678) (21715-21717) 

Industry: (R1).............................  ____________ ____________ ____________ ____________ ____________ 

Position: (R2).............................  ____________ ____________ ____________ ____________ ____________ 

Q169a Q169b Q169c Q169d Q169e J.1g How old were you when you  
retired? (21739-21741) (21742-21744) (21745-21747) (21748-21750) (21751-21753) 
 _____years old 

(go to Part K) 
_____years old

(go to Part K) 
_____years old 

(go to Part K)) 
_____years old 
(go to Part K) 

_____years old 
(go to Part K) 

Q170a Q170b Q170c Q170d Q170e J.1h Did you seek work in the past 
30 days? (21763) (21764) (21765) (21766) (21767) 
Yes .............................................  1- go to J.1j 1- go to J.1j 1- go to J.1j 1- go to J.1j 1- go to J.1j 
No ..............................................  2 2 2 2 2 

∗ If respondent is aged 60 or above, check with IA.21-22 
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J. Employment Situation 
 

 Member (H/H  
head ______ 

Member 
 _______ 

Member 
 _______ 

Member 
_______ 

Member 
 _______ 

Q171a Q171b Q171c Q171d Q171e J.1i Why did you not seek work? 
(21771) (21775) (21779) (21816) (21820) 

Believe no work available........ 01 01 01 01 01 
Wait to take up new job ........... 02 02 02 02 02 
Start business at subsequent 

date .......................................
03

03
03 03 03 

Expect to return to original 
job.........................................

04
04

04 04 04 

Poor health condition, not 
suitable for work................... 05 05 05 05 05

Others (please specify): ........... __________ _________ _________ ________ _________ 

(If respondent is aged 60 or above, and is employed or unemployed (J.1a Code 1/ J.1h Code 1/ J.1i Code 01-05), continue
withJ.1j; otherwise, go to Part K 

Q172a Q172b Q172c Q172d Q172e J.1j If you have a choice, would 
you prefer retirement or 
continue to work? If 
“continue to work” (Probe: 
Do you want to be engaged 
in full time or part time job?) 

(21836) (21837) (21838) (21839) (21840) 

Continue to work? 
Full time job ..........................  1 1 1 1 1 

 Part time job ..........................  2 2 2 2 2 

Retirement..................................  3 3 3 3 3 

Q173a Q173b Q173c Q173d Q173e 
(21844-21846) (21850-21852) (21856-21858) (21862-21864) (21868-21870) 

J.1k Having a choice, when do you 
plan to stop working? 

______ years old ______ years old ______ years old ______ years old ______ years old

Until losing work ability ............  99 99 99 99 99 

 

244
244      Chapter 3 – Measuring the digital divide      



65

HONGKONG, CHINA ICT DATA COLLECTION CASE STUDY

K.  Basic Demographic 
 

 Member (H/H 
head) ______ 

Member 
 _______ 

Member 
 _______ 

Member 
 _______ 

Member  
_______ 

Q174a Q174b Q174c Q174d Q174e K.1a Interviewer: record sex of the 
respondent) (Q174a) (21925) (21926) (21927) (21928) (21929) 

Male.............................................. 1 1 1 1 1 
Female .......................................... 2 2 2 2 2 

K.1b How old are you? Q55a 
(3016-3018) 

______years old

Q55b 
(3019-3021) 

______years old 

Q55c 
(3022-3024) 

______years old

Q55d 
(3025-3027) 

______years old 

Q55e 
(3028-3030) 

______years old 
K.1c What is your highest 

educational attainment? 
Q61a 

(3121-3122) 
Q61b 

(3123-3124) 
Q61c 

(3125-3126) 
Q61d 

(3127-3128) 
Q61e 

(3129-3130) 
No schooling, completely 

illiterate..................................... 01 01 01 01 01
No formal schooling, but able to 

write / recognise some words.... 02 02 02 02 02
Kindergarten................................. 03 03 03 03 03
Primary......................................  04 04 04 04 04
Lower secondary (F.1 - F.3) ......  05 05 05 05 05
Upper secondary (F.4 - F.5 and 

Project Springboard)..............  06 06 06 06 06
Matriculation (F.6 - F.7) ............  07 07 07 07 07
Technical / vocational training 

(apprenticeship) .....................  08 08 08 08 08
Technical / vocational training 

(certificate courses, excluding 
higher diploma courses).........  09 09 09 09 09

Tertiary: (non-degree courses, 
excluding sub-degree 
courses) .................................  10

+  

¦  

¦  

¦  

¦  

¦  

¦  

+ go to D1r 

¦  

¦  

¦  

¦  

¦  

¦  

¦  

+  10

+  

¦  

¦  

¦  

¦  

¦  

¦  

+ go to D1r 

¦  

¦  

¦  

¦  

¦  

¦  

¦  

+  10

+  

¦  

¦  

¦  

¦  

¦  

¦  

+ go to D1r 

¦  

¦  

¦  

¦  

¦  

¦  

¦  

+  10

+  

¦  

¦  

¦  

¦  

¦  

¦  

+ go to D1r 

¦  

¦  

¦  

¦  

¦  

¦  

¦  

+  10

+  

¦  

¦  

¦  

¦  

¦  

¦  

+ go to D1r 

¦  

¦  

¦  

¦  

¦  

¦  

¦  

+  
Technical / vocational training

( Higher diploma courses) .  11 11 11 11 11
Tertiary( sub-degree, including 

higher diploma courses, 
honours diploma courses and 
associate degree courses) ....  12 12 12 12 12

Tertiary: (undergraduate 
courses)..................................  13 13 13 13 13

Tertiary: (master’s degree or 
doctor’s degree courses) 

Taught postgraduate ..........  14 14 14 14 14
   Research postgraduate.......  15

+  
¦  
¦  
¦  
+ continue with 

D.1h 
¦  
¦  
¦  
¦  
+  15

+  
¦  
¦  
¦  
+ continue with 

D.1h 
¦  
¦  
¦  
¦  
+  15

+  
¦  
¦  
¦  
+ continue with 

D.1h 
¦  
¦  
¦  
¦  
+  15

+  
¦  
¦  
¦  
+ continue with 

D.1h 
¦  
¦  
¦  
¦  
+  15

+  
¦  
¦  
¦  
+ continue with 

D.1h 
¦  
¦  
¦  
¦  
+  
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K.  Basic Demographic 
 

 

 Member (H/H 
head) ______ 

Member 
 _______ 

Member 
 _______ 

Member 
 _______ 

Member  
_______ 

Q175a Q175b Q175c Q175d Q175e K.2 What is your current marital 
status? (21933) (21934) (21935) (21936) (21937) 

Single............................................ 1 1 1 1 1
Married ......................................... 2 2 2 2 2
Separated / divorced ..................... 3 3 3 3 3
Widowed ...................................... 4 4 4 4 4 
Others (please specify): ____________ 

____________ 

____________ 
____________ 

____________ 
____________ 

____________ 
____________ 

____________ 
____________ 

Q176a Q176b Q176c Q176d Q176e K.3a Have you lived in HK for 
more than 7 years? (21941) (21942) (21943) (21944) (21945) 

Yes ........................................... 1- go to K.4 1- go to K.4 1- go to K.4 1- go to K.4 1- go to K.4 
No ............................................ 2 2 2 2 2 

Q177a Q177b Q177c Q177d Q177e K.3b  I’d like to know about the 
pattern of information 
technology usage among new 
arrivals from the Mainland, 
were you holder of one-way 
exit permit from the 
Mainland? 

(21949) (21950) (21951) (21952) (21953) 

Yes ........................................... 1  1  1  1  1  
No ............................................ 2 - go to K.4 2 - go to K.4 2 - go to K.4 2 - go to K.4 2 - go to K.4 

Q178a Q178b Q178c Q178d Q178e 
(21957-21958) (21961-21962) (21965-21966) (21969-21970) (21973-21974) 

K.3c Which year and month did you 
come to reside in Hong Kong? 

(21959-21960) (21963-21964) (21967-21968) (21971-21972) (21975-21976) 
(R1) Year _______ Year _______ Year _______ Year _______ Year _______ 
(R2) Month _______ Month _______ Month _______ Month _______ Month _______ 

Only ask family members aged 60 or below for K.4.  For family members aged 60 or above, interviewer record the income source 
after finishing Pat I (ID.1).  Note: please exclude source of income from live-in sons/daughters in K.4 

Q179a Q179b Q179c Q179d Q179e K.4 Which of the following sources 
of income do you have?  Any 
other sources? Any others? 
(Show card) (Allow multiple 
answers) 

(22022) (22026) (22030) (22034) (22038) 

Job income / salary .................. 01 01 01 01 01 
Bonus ....................................... 02 02 02 02 02 
Housing allowance................... 03 03 03 03 03  

Pension..................................... 04 04 04 04 04 

Comprehensive Social 
Security Assistance .............. 05 05 05 05 05 

Disability Allowance ............... 06 06 06 06 06 

Old Age Allowance ................. 07 07 07 07 07 

Interest / dividend .................... 08 08 08 08 08 

Financial support from 
relatives / friends living 
apart...................................... 09 09 09 09 09 

Rent income ............................. 10 10 10 10 10 

 Others (please specify): __________ __________ __________ __________ __________ 
 __________ __________ __________ __________ __________ 
No income 40 40 40 40 40 

      

 go toK.6  Interview next Member or end interview  
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HONGKONG, CHINA ICT DATA COLLECTION CASE STUDY

K.  Basic Demographic 
 

 
 Member (H/H 

 head) _______ 
Member 

 _______ 
Member  
_______ 

Member  
_______ 

Member 
 _______ 

Only ask family members aged 60 or below for K.5.  For family members aged 60 and above, interviewer, record the income in 
the appropriate space below by deducting the income provided by live-in sons/daughters after finishing Part I (ID.3). 

Q180a Q180b Q180c Q180d Q180e K.5 Including all sources of income 
and MPF contribution, how 
much is your personal monthly 
income approximately? (Show 
card) 

(22054-22055) (22056-22057) (22058-22059) (22060-22061) (22062-22063) 

$1 - $999 ....................................  20 20 20 20 20 
$1,000 – $1,999 .........................  19 19 19 19 19 
$2,000 – $2,999 .........................  18 18 18 18 18 
$3,000 – $3,999 .........................  17 17 17 17 17 
$4,000 – $4,999 .........................  16 16 16 16 16 
$5,000 – $5,999 .........................  15 15 15 15 15 
$6,000 – $6,999 .........................  14 14 14 14 14 
$7,000 – $7,999 .........................  13 13 13 13 13 
$8,000 – $8,999 .........................  12 12 12 12 12 

$9,000 – $9,999 .........................  11 11 11 11 11 
$10,000 – $12,499......................  10 10 10 10 10 
$12,500 – $14,999......................  09 09 09 09 09 

$15,000 – $19,999......................  08 08 08 08 08 
$20,000 – $24,999......................  07 07 07 07 07 

$25,000 – $29,999......................  06 06 06 06 06 
$30,000 – $39,999......................  05 05 05 05 05 

$40,000 – $49,999......................  04 04 04 04 04 
$50,000 – $59,999......................  03 03 03 03 03 
$60,000 – $69,999......................  02 02 02 02 02 
$70,000 or above........................  01 01 01 01 01 

Ask the “Household head” only 
Q181     K.6   Including all sources of income 

and MPF contribution, how 
much is your monthly 
household income 
approximately? (Show card) 

(22070-22071) 

    
$1 - $999 ....................................  20     
$1,000 - $1,999 ..........................  19     
$2,000 – $2,999 .........................  18     
$3,000 - $3,999 ..........................  17     
$4,000 – $4,999 .........................  16     
$5,000 – $5,999 .........................  15     
$6,000 – $6,999 .........................  14     
$7,000 – $7,999 .........................  13     
$8,000 – $8,999 .........................  12     
$9,000 – $9,999 .........................  11     

$10,000 – $12,499......................  10     
$12,500 – $14,999......................  09     
$15,000 – $19,999......................  08     

$20,000 – $24,999......................  07     
$25,000 – $29,999......................  06     

$30,000 – $39,999......................  05     
$40,000 – $49,999......................  04     

$50,000 – $59,999......................  03     
$60,000 – $69,999......................  02     
$70,000 or above........................  01     

No income (Pleas specify): .....  97- Interview next Member or end interview 

 
End the interview and thank the respondent  
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只有獲授權人士可閱讀本文件內容 ACCESSIBLE TO AUTHORISED PERSONS ONLY

香港特別行政區 政府統計處
CENSUS AND STATISTICS DEPARTMENT 

HONG KONG SPECIAL ADMINISTRATIVE REGION 

2004年資訊科技在工商業的使用情況和普及程度按年統計調查
ANNUAL SURVEY ON INFORMATION TECHNOLOGY USAGE AND PENETRATION  

IN THE BUSINESS SECTOR FOR 2004 

致

 TO : 

或上列地址的使用者
or the occupier of these premises 

注意事項

1. 這項統計調查是根據《普查及統計條例》（第 316章）第 IIIA 部進行，並由香港特別行政區政府憲報於 2001

年 3月 2日所刊登第 1271號政府公告上宣布進行。條例規定，本處對個別機構單位的資料必須嚴加保密，
日後只發表整體性而不會顯示個別機構單位的資料。

2. 請填妥本問卷及用所附上的信封在 2004年 6月 7日 或以前寄回：

香港 北角英皇道 250號 北角城中心 6樓 政府統計處 資訊科技及電訊統計組

3. 除特別註明外，填報的數據應以填報問卷時的情況為依據。E欄內有關購買和業務收入的全年數據是指所述
年份或由該年 1月 1日至翌年 3月 31日期間任何連續 12個月的資料，視乎貴機構的會計慣例而定。

4. 有關本問卷內以粗斜體 印出的詞彙的釋義，請參閱「註釋」。倘未能提供準確數據，請提供最佳的估計。如
有查詢或需要協助填報問卷，請與本處陸國華先生聯絡(電話：3104 8171)。

5. 請在適當空格 ‘ ’ 內加 ‘ ’。

Points to Note 

1. The survey is conducted under Part IIIA of the Census and Statistics Ordinance (Chapter 316), as notified in 
the General Notice No. 1271 in the Government of the Hong Kong Special Administrative Region Gazette of 2 
March 2001.  In accordance with the provisions of the Ordinance, the collected information relating to 
individual establishments will be kept in strict confidence.  Only aggregate information, which does not reveal 
details of individual establishments, will be released. 

2. Please complete this questionnaire and return it under the enclosed cover to : 

Census and Statistics Department, Information Technology and Telecommunications Statistics Section,  
6/F., Fortress Tower, 250 King’s Road, North Point, Hong Kong. 

not later than 7 June 2004.

3. Data provided should refer to the position when completing the questionnaire, unless it is specified otherwise. 
Information on value of purchases and business receipts for a year in Section E refers to that of the specified 
calendar year or a 12-month period between 1 January of that year and 31 March of the following year, 
according to the accounting practice of your firm. 

4. Please refer to the Explanatory Notes for the definition of those terms printed in bold and italic in this 
questionnaire.  If exact figures are not available, please provide best estimates.  For enquiry or assistance in 
completing this questionnaire, please contact our Mr. LUK Kwok-wah at 3104 8171.

5. Please ‘ ’ in the appropriate box ‘ ’.
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I. 一般資料
 GENERAL INFORMATION

A1. 貴機構的業務性質。(請簡述貴機構所生產或提供的主要產品及服務。 )
 Nature of business of your firm.  

(Please describe the major products and services produced or offered by your firm.) 

         
A2. 在 2004年 3月底貴機構的就業人數。
 Number of persons engaged in your firm as at end March 2004.          

II. 個人電腦的應用
 PERSONAL COMPUTER USAGE

B1. 貴機構有沒有使用個人電腦？
 Does your firm use personal computer(s) (PCs)?

1     
有
Yes,

自從
since     

(年份)
(year) 

(請跳至 B3)
(Please go to B3)

2 沒有
No.

貴機構有沒有使用主機電腦／小型電腦？
Does your firm use mainframe/mini computers?

1 有
Yes 

2 沒有
No.

B2. 貴機構有沒有計劃裝置個人電腦？
 Is your firm planning to install PCs? 

1    
有
Yes,

預計在
in / (月份／年份)

(mm/yyyy) 
(請跳至 C1)
(Please go to C1)

2 沒有
No.

請提供原因(可選多項，但請圈出最主要的一項)及跳至 C1。
Please give reason(s) (may select more than one but please encircle the major one) and go to 
C1.

1 缺乏對應用個人電腦有認識的員工
Lack of personnel familiar with using PC 

2 缺乏懂得發展電腦應用系統的員工
Lack of personnel knowledgeable in developing computer application systems 

3 個人電腦的購置及保養成本高昂
Costly in procuring and maintaining the PC equipment 

4 軟件的購置及發展成本高昂
Costly in procuring and developing software 

5 聘用資訊科技人員的成本高昂
Costly in employing IT personnel 

6 擔心使用電腦時的資料保密事宜
Concern about security issue in using computer 

7 電腦並不可靠
Consider computer not reliable 

8 裝置電腦對業務沒有裨益
No business benefit to install PCs 

9 其他(請註明)：
Others (please specify): 

B3. 請按以下類別，註明貴機構所使用的個人電腦數量：
 Number of PCs in use by the following categories: 

數量（部）
Number of sets 

         
 (a) 桌面電腦

Desktop computer          

         
 (b) 便攜式電腦／筆記簿型電腦

Laptop or notebook computer          

         
 (c) 個人數碼助理

Personal Digital Assistant (PDA)          

         
 (d) 其他(請註明)：

Others (please specify):          

         
總計
Total          

250250
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B4. 貴機構的個人電腦有沒有裝置／接達以下類別的應用軟件：
 Whether your firm's PCs have installed/access to the following categories of application software:

   有
Yes 

沒有
No

1 2 (a) 文字處理
Word processing

1 2 (b) 試算表
Spreadsheet 

1 2 (c) 數據庫管理
Database management 

1 2 (d) 通訊
Communication

1 2 (e) 電腦保安及防毒
Computer security and anti-virus

1 2 (f) 多媒體工具 (影像及聲音)
Multi-media tools (video and sound)

1 2 (g) 其他實用程式
Other utility

1 2 (h) 電腦輔助設計／電腦輔助製造
Computer-Aided Design/Computer-Aided Manufacturing (CAD/CAM) 

1 2 (i) 互聯網瀏覽器
Internet browser

1 2 (j) 銀行及金融／會計
Banking and finance/Accounting

1 2 (k) 採購／處理銷售訂單
Purchasing/Sales and order processing

1 2 (l) 人力資源管理／培訓
Human resource management/Training

1 2 (m) 其他(請註明)：
Others (please specify): 

   
   

B5. 貴機構的個人電腦有沒有接達以下類別的特製電腦系統：
 Whether your firm's PCs have access to the following categories of tailor-made computer system:

有
Yes 

沒有
No

1 2 (a) 電腦輔助設計／電腦輔助製造
CAD/CAM 

1 2 (b) 銀行及金融／會計
Banking and finance/Accounting

1 2 (c) 採購／處理銷售訂單
Purchasing/Sales and order processing

1 2 (d) 人力資源管理／培訓
Human resource management/Training

1 2 (e) 其他(請註明)：
Others (please specify): 

III. 互聯網的應用
 INTERNET USAGE

C1. 貴機構有沒有連接互聯網？
 Does your firm have Internet connection? 

1     
有
Yes,

自從
since     

(年份)
(year) 

(請跳至 C3)
(Please go to C3)

2 沒有
No

251251
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C2. 貴機構有沒有計劃連接互聯網？
 Is your firm planning to have Internet connection? 

1    
有
Yes,

預計在
in / (月份／年份)

(mm/yyyy) 
(請跳至 C5)
(Please go to C5)

2 沒有
No.

請提供原因(可選多項，但請圈出最主要的一項)及跳至 C5。
Please give reason(s) (may select more than one but please encircle the major one) and go to 
C5.

1 缺乏熟悉互聯網的員工
Lack of personnel familiar with Internet 

2 個人電腦的購置及保養成本高昂
Costly in procuring and maintaining the PC equipment 

3 軟件的購置及發展成本高昂
Costly in procuring and developing software 

4 聘用資訊科技人員的成本高昂
Costly in employing IT personnel 

5 擔心使用互聯網時的資料保密事宜
Concern about security issue in using Internet 

6 互聯網並不可靠
Consider Internet not reliable 

7 連接互聯網對業務沒有裨益
No business benefit to have Internet connection 

8 害怕員工使用互聯網作私人用途
Fear of access to Internet by employees for personal use 

9 其他(請註明)：
Others (please specify): 

C3. 貴機構通常使用互聯網作何種用途？(可選多項，但請圈出最主要的一項)
 What does your firm usually use Internet for? (May select more than one but please encircle the major one) 

1 電子郵件
Electronic-mail (e-mail) 

2 網上資料搜集
On-line source of information

3 網上購買／預訂貨品、服務或資料
On-line purchase/ordering of goods, services or information 

4 網上獲取貨品、服務或資料
On-line receipt of goods, services or information 

5 網上售賣貨品、服務或資料
On-line sales of goods, services or information 

6 網上遞送貨品、服務或資料
On-line delivery of goods, services or information 

7 網上付款
On-line payments 

8 使用政府網上服務
Access to on-line government services 

9 網上向供應商／商業伙伴提出查詢
Make on-line enquiry to suppliers/business partners 

10 網上向顧客／購買商／商業伙伴提供資料／意見
On-line provision of information/feedback to customers/buyers/business partners 

11 下載軟件
Software downloads 

12 電子銀行服務(例如轉帳)
Electronic banking services (e.g. transferring money) 

13 金融交易服務(例如買賣股票)
Financial transaction services (e.g. stock trading) 

14 其他(請註明)：
Others (please specify): 

252252
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C4. 貴機構是如何連接互聯網的？(可選多項)
 How is your firm connected to the Internet? (May select more than one)

1 撥號式調解器 (透過電話線)
Dial-up Modem (through telephone line) 

寬頻
Broad-band 

2 每秒 1.5至 3
1.5 – 3 

兆位元
Megabit per second (Mbps) 

3 每秒 > 3至 6
> 3 – 6 

兆位元
Mbps 

4 每秒 > 6至 10
> 6 – 10 

兆位元
Mbps 

5 每秒 > 10 
> 10 

兆位元
Mbps 

專用線路
Dedicated circuits 

6 每秒 < 1.5 
< 1.5 

兆位元
Mbps 

7 每秒 1.5至 3
1.5 – 3 

兆位元
Mbps 

8 每秒 > 3至 6
> 3 – 6 

兆位元
Mbps 

9 每秒 > 6至 10
> 6 – 10 

兆位元
Mbps 

10 每秒 > 10 
> 10 

兆位元
Mbps 

流動網絡
Mobile network

11 經公眾蜂窩式電話網絡連接
Connection via the public cellular telephone network 

12 經 Wi-Fi (無線相容性認證 )連接
Connection via Wi-Fi (Wireless Fidelity)

C5. 貴機構是否擁有無論是香港或香港以外核證機關發出的數碼證書？
 Does your firm have digital certificate(s), irrespective of whether it is/they are issued by Certification 
 Authorities in Hong Kong or outside? 

1      
有
Yes, 

自從
since      

(年份)
(year) 

請按以下類別，註明貴機構所擁有數碼證書的數量：
Number of digital certificates by type:
(i) 由本港核證機關發出

Issued by Certification Authorities in Hong Kong
數量

Number

         
         

 (a) 根據電子交易條例獲認可的核證機構
 Recognised Certification Authorities under the Electronic 
 Transactions Ordinance          

         
         

 (b) 其他本港核證機構  (請註明)
 Other Certification Authorities in Hong Kong  
 (please specify)

         
(ii) 由香港以外核證機關發出

Issued by Certification Authorities outside Hong Kong          

2 沒有
No.

貴機構有沒有計劃申請數碼證書？
Does your firm plan to acquire digital certificate(s)? 

1         
有
Yes, 

預計在
in    /      

(月份／年份)
(mm/yyyy) 

(請跳至 D1)
(Please go to D1)

2 沒有
No

(請跳至 C7)
(Please go to C7)
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C6. 在過去 12個月內，貴機構曾否使用數碼證書？
 Has your firm used digital certificate(s) in the past 12 months? 

1 有
Yes.

請提供貴機構在哪方面使用數碼證書(可選多項)及跳至 D1。
Please provide the usage of the digital certificate by your firm (may select more than one) and 
go to D1.

1 對外與顧客進行交易／交換資料
Business transaction/exchange of information with customers 

2 對外與其他貿易伙伴進行交易／交換資料
Business transaction/exchange of information with other business partners 

3 對外與政府及有關機構進行交易／交換資料
Business transaction/exchange of information with Government and related 
organizations 

4 內部運作
In-house operation 

5 其他(請註明)：
Others (please specify): 

2 沒有
No

C7. 請提供貴機構沒有使用／沒有計劃申請數碼證書的原因。(可選多項，但請圈出最主要的一項)
 Please give reason(s) for not having used/not having planned to apply for digital certificate(s). 
 (May select more than one but please encircle the major one) 

1 甚少透過電子途徑進行商業交易
Little use of electronic means in business transactions 

2 沒有使用數碼證書加強保安的需要
No need to enhance security by using digital certificate 

3 沒有提供數碼簽署的需要
No need to provide digital signature 

4 只有少數政府服務或商業應用會要求使用數碼證書
Limited Government/business applications/services requiring use of digital certificate 

5 安裝程序繁複及不易使用
Installation procedures cumbersome and not user-friendly 

6 申請程序繁瑣
Application procedures complicated 

7 數碼證書的技術保安不足
Digital certificate technology not secure

8 不知道數碼證書的存在或對此沒有認識
Do not know existence of digital certificate or do not have knowledge about it 

9 數碼證書費用昂貴
Digital certificate too costly 

10 其他(請註明)：
Others (please specify): 

IV. 網站的應用
 WEB SITE USAGE

D1. 貴機構有沒有設立網頁或網站，包括掛在其他機構(例如香港貿易發展局、香港生產力促進局、互
聯網服務供應商等)提供的網站？
Does your firm have a Web page or Web site, including those hosted by third parties (e.g. Hong Kong Trade 
Development Council, Hong Kong Productivity Council, Internet service providers, etc)? 

1     
有
Yes, 

自從
since     

(年份)
(year) 

網址
Website address http://www. 

(請跳至 D3)
(Please go to D3)

2 沒有
No
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D2. 貴機構有沒有計劃設立網頁或網站？
 Does your firm plan to have a Web page or Web site? 

1    
有
Yes,

預計在
in / (月份／年份)

(mm/yyyy) 
(請跳至 E1)
(Please go to E1)

2 沒有
No.

請提供原因(可選多項，但請圈出最主要的一項)及跳至 E1。
Please give reason(s) (may select more than one but please encircle the major one) and go to 
E1.

1 缺乏熟悉保養／發展網頁或網站的員工
Lack of personnel familiar with maintaining/developing a Web page or Web site 

2 個人電腦的購置及保養成本高昂
Costly in procuring and maintaining the PC equipment 

3 軟件的購置及發展成本高昂
Costly in procuring and developing software 

4 聘用資訊科技人員的成本高昂
Costly in employing IT personnel 

5 擔心擁有網頁或網站時的資料保密事宜
Concern about security issue in having a Web page or Web site 

6 擁有網頁或網站對業務沒有裨益
No business benefit to have a Web page or Web site 

7 其他(請註明)：
Others (please specify): 

D3. 貴機構有沒有無線應用協定版本的網頁或網站？
 Does your firm have a Wireless Application Protocol (WAP) version of Web page or Web site? 

1     
有
Yes, 

自從
since     

(年份)
(year) 

2 沒有
No.

貴機構有沒有計劃增設？
Does your firm plan to add one? 

1         
有
Yes, 

預計在
in / (月份／年份)

(mm/yyyy) 

2 沒有
No

D4. 貴機構是否擁有自己的網絡伺服器？
 Does your firm have your own Web server?

1 有
Yes 

2 沒有
No

D5. 貴機構的網頁或網站有沒有連接到機構內的資料庫？
 Does your firm's Web page or Web site have connection with the related in-firm database? 

1     有
Yes, 

自從
since     

(年份)
(year) 

2 沒有
No.

貴機構有沒有計劃將網頁或網站連接到機構內的資料庫？
Is your firm planning to connect the firm's Web page or Web site with the related in-firm 
database? 

1         
有
Yes, 

預計在
in    /      

(月份／年份)
(mm/yyyy) 

2 沒有
No

D6. 貴機構的網頁或網站有沒有連接到商業伙伴的電腦系統作商業交易或交換資料？
 Does your firm's Web page or Web site have connection with business partners' computer systems to 
 conduct business transactions or information exchange? 

1     
有
Yes, 

自從
since     

(年份)
(year) 

2 沒有
No.

貴機構有沒有計劃將網頁或網站連接到商業伙伴的電腦系統作商業交易或交換
資料？
Is your firm planning to connect the firm's Web page or Web site with business partners' 
computer systems to conduct business transactions or information exchange? 

1         
有
Yes, 

預計在
in / (月份／年份)

(mm/yyyy) 

2 沒有
No

255255
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D7. 貴機構的網頁或網站可提供的商業交易／服務是：(可選多項，但請圈出最主要的一項)
Type(s) of business transactions/services offered by the Web page or Web site of your firm is/are:
(May select more than one but please encircle the major one)

1 提供機構和其產品及服務的資料(對象包括顧客及員工)
Providing information on the firm and products and services offered (both for use by customers and staff) 

2 網上訂購機構的產品及服務
On-line ordering of the firm's products and services 

3 網上付款
On-line payments 

4 網上遞送產品及服務
On-line delivery of the firm's products and services 

5 網上售後服務
On-line after sales services 

6 網上收集顧客的意見
On-line collection of feedback from customers 

7 網上處理商業查詢(例如提供報價)
On-line handling of business enquiry (e.g. provision of quotation) 

8 其他(請註明)：
Others (please specify): 

V. 電子商業 ⁄電子貿易
 ELECTRONIC BUSINESS/ELECTRONIC COMMERCE

1. 透過電子途徑預訂或購買貨品、服務或資料
Ordering or Purchases of Goods, Services or Information through Electronic Means

E1. 在過去 12個月內，貴機構有沒有透過電子途徑預訂或購買貨品、服務或資料？
Has your firm ordered or purchased goods, services or information through electronic means in the past 12 
months? 

1 有
Yes 

2 沒有
No.

請提供原因(可選多項，但請圈出最主要的一項)及跳至 E6。
Please give reason(s) (may select more than one but please encircle the major one)  
and go to E6.

1 缺乏熟悉透過電子途徑預訂或購買貨品、服務或資料的員工
Lack of personnel familiar with ordering or purchasing goods, services or information 
through electronic means 

2 業內並不普遍
Not popular in the industry 

3 電腦設備的購置及保養成本高昂
Costly in procuring and maintaining the computer equipment 

4 軟件的購置及發展成本高昂
Costly in procuring and developing software 

5 聘用資訊科技人員的成本高昂
Costly in employing IT personnel 

6 擔心透過電子途徑預訂或購買貨品、服務或資料時的資料保密事宜
Concern about security issue in ordering or purchasing goods, services or information 
through electronic means 

7 透過電子途徑預訂或購買貨品、服務或資料並不可靠
Consider ordering or purchasing goods, services or information through electronic means 
not reliable 

8 透過電子途徑預訂或購買貨品、服務或資料對業務沒有裨益
No business benefit to order or purchase goods, services or information through 
electronic means 

9 所需的貨品、服務或資料沒有在網上銷售
Goods, services or information required not available for sale through electronic means 

10 其他(請註明)：
Others (please specify):

E2.  貴機構透過電子途徑預訂或購買貨品、服務或資料的原因是：(可選多項，但請圈出最主要的一項)
 Reason(s) for ordering or purchasing goods, services or information through electronic means is/are: 
 (May select more than one but please encircle the major one)

1 更加方便
More convenient 

2 價格／成本更低
Lower price/cost 

3 更多選擇
More choices 

4 節省時間
Less processing time 

5 其他(請註明)：
Others (please specify): 
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E3.  貴機構曾透過電子途徑預訂或購買貨品、服務或資料的種類是：(可選多項，但請圈出最主要的
一項)

 Type(s) of goods, services or information ordered or purchased through electronic means is/are: 
 (May select more than one but please encircle the major one) 

1 預訂或補購存貨
Order or purchase for replenishment of inventory 

2 預訂、購買或申請政府的貨品、服務或資料
Order, purchase of or application for government goods, service or information 

3 預訂、購買旅遊服務
Order or purchase of travel service 

4 預訂、購買金融工具(例如股票)
Order or purchase of financial instruments (e.g. stock) 

5 預訂或購買其他貨品、服務或資料  (請註明)
Order or purchase of other goods, services or information (please specify) 

E4. (a) 貴機構在 2003年購買的貨品、服務或資料總值中，透過各類電子途徑購買的項目佔總購買
開支的百分比是：

  Percentage of value of goods, services or information purchased through electronic means to the  
  total value of purchase by your firm in 2003 is: 

1 <  1 %  

2 1 - 5 %  

3 6 - 1 0 %  

4 11 - 1 5 %  

5 >  1 5 %  (請註明)
  (please specify) 

(b) 在透過電子途徑購買的貨品、服務或資料總值中，各類電子途徑所佔的百分比分別是：(若曾
使用有關電子途徑類別購買，但其所佔的百分比少於一，請以"*"號表示)

  Percentage breakdowns of value of goods, services or information purchased through electronic   
  means by type of electronic means are: (if the type of electronic means concerned has been used for  
  purchasing but its percentage is <1, please mark an "*") 

     
 (i) 經個人電腦連接互聯網

Internet via PCs     %

     
 (ii) 經流動裝置(如支援無線應用協定的流動電話、個人數碼助理)連接互聯網

Internet via mobile devices (such as WAP phones, Personal Digital Assistants)     %

     
 (iii) 專用私人網絡

Designated private network     %

     
 (iv) 透過電話網絡的交互式話音應答系統

Interactive Voice Response System through telephone network     %

     
    %

 (v) 其他透過流動電訊網絡的交互式應答系統  (例如短訊服務 )
Other Interactive Response System (such as Short Message Service) 
through mobile telecommunications network 

     
 (vi) 其他(請註明)：

Others (please specify):     %

總計
Total 1 0 0 %

E5. 貴機構在 2003年透過互聯網購買的項目總開支中，經由網上付款所佔的百分比是：
 Percentage of payment through Internet in the total value of purchase through Internet of your firm 
 in 2003 is:

1 0  %  

2 <  1 %  

3 1 - 5 %  

4 6 - 1 0 %  

5 11 - 1 5 %  

6 >  1 5 %  (請註明)
  (please specify) 
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2. 透過電子途徑獲取貨品、服務或資料
 Receipt of Goods, Services or Information through Electronic Means

(a) 政府貨品、服務或資料
Government Goods, Services or Information

E6. 在過去 12個月內，貴機構曾否透過電子途徑獲取政府貨品、服務或資料？
Has your firm obtained government goods, services or information through electronic means in the past 12 months?

1 有 (a)
Yes.

透過哪種電子途徑？(可選多項，但請圈出最主要的一項)
Through what electronic means?(May select more than one but please encircle the major one)

1 經個人電腦連接互聯網
Internet via PCs 

2 經流動裝置(如支援無線應用協定的流動電話、個人數碼助理)連接互聯網
Internet via mobile devices (such as WAP phones, Personal Digital Assistants) 

3 透過電話網絡的交互式話音應答系統
Interactive Voice Response System through telephone network 

4 專用私人網絡
Designated private network 

5 設置於政府辦公室的終端機
Terminals at government offices 

6 其他(請註明)：
Others (please specify): 

(b) 透過哪種電子平台？(可選多項，但請圈出最主要的一項)
Through what electronic platform?(May select more than one but please encircle the major one)

1 公共服務電子化計劃 (www.esd.gov.hk)／生活易 (www.esdlife.com)
Electronic Service Delivery Scheme (ESD) (www.esd.gov.hk) / 
ESD Life (www.esdlife.com) 

2 其他政府網站
Other government websites 

3 其他(請註明)：
Others (please specify): 

2 沒有
No.

請提供原因(可選多項，但請圈出最主要的一項)及跳至 E8。
Please give reason(s) (may select more than one but please encircle the major one)  
and go to E8.

1 缺乏熟悉透過電子途徑獲取政府貨品、服務或資料的員工
Lack of personnel familiar with receiving government goods, services or information  
through electronic means 

2 業內並不普遍
Not popular in the industry 

3 電腦設備的購置及保養成本高昂
Costly in procuring and maintaining the computer equipment 

4 軟件的購置及發展成本高昂
Costly in procuring and developing software 

5 聘用資訊科技人員的成本高昂
Costly in employing IT personnel 

6 擔心透過電子途徑獲取政府貨品、服務或資料時的資料保密事宜
Concern about security issue in receiving government goods, services or information  
through electronic means 

7 透過電子途徑獲取政府貨品、服務或資料並不可靠
Consider receiving government goods, services or information through electronic means 
not reliable 

8 透過電子途徑獲取政府貨品、服務或資料對業務沒有裨益
No business benefit to receive government goods, services or information through  
electronic means 

9 所需的政府貨品、服務或資料沒有以電子途徑遞送
Government goods, services or information required not delivered through electronic 
means 

10 不方便用戶使用
Not user-friendly 

11 不清楚何種政府貨品、服務或資料可透過電子途徑獲取
Do not know what government goods, services or information are available through  
electronic means 

12 擔心員工代公司處理網上付款事宜
Concern about employees handling online payment for the firm 

13 其他(請註明)：
Others (please specify): 
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E7. 貴機構透過電子途徑獲取政府貨品、服務或資料的種類是：(可選多項，但請圈出最主要的一項)
 Type(s) of government goods, services or information received through electronic means is/are: 
 (May select more than one but please encircle the major one) 

1 獲取數碼形式的產品及服務
Receipt of products and services in digital form 

2 獲取、瀏覽或尋找其他資料
Receipt of, browsing or searching for other information 

3 遞交與貿易有關的文件(如報關表)
Submission of trade-related documents (e.g. trade declarations) 

4 遞交其他表格或文件
Submission of other forms or documents etc. 

5 提出查詢
Submission of enquiry 

6 電子付款服務
e-payment services 

7 其他(請註明)：
Others (please specify): 

(b) 其他貨品、服務或資料
Other Goods, Services or Information

E8. 在過去 12個月內，貴機構有沒有透過電子途徑獲取貨品、服務或資料(除政府提供以外)？
Has your firm received goods, services or information (other than from the government) through electronic 

 means in the past 12 months? 

1 有
Yes.

透過哪種電子途徑？(可選多項，但請圈出最主要的一項)
Through what electronic means?(May select more than one but please encircle the major one)

1 經個人電腦連接互聯網
Internet via PCs 

2 經流動裝置(如支援無線應用協定的流動電話、個人數碼助理)連接互聯網
Internet via mobile devices (such as WAP phones, Personal Digital Assistants) 

3 專用私人網絡
Designated private network 

4 透過電話網絡的交互式話音應答系統
Interactive Voice Response System through telephone network 

5 其他透過流動電訊網絡的交互式應答系統(例如短訊服務)
Other Interactive Response System (such as Short Message Service) through mobile 
telecommunications network 

6 其他(請註明)：
Others (please specify):

2 沒有
No.

請提供原因(可選多項，但請圈出最主要的一項)及跳至 E10。
Please give reason(s) (may select more than one but please encircle the major one) and go to 
E10.

1 缺乏熟悉透過電子途徑獲取貨品、服務或資料的員工
Lack of personnel familiar with receiving goods, services or information through 
electronic means 

2 業內並不普遍
Not popular in the industry 

3 電腦設備的購置及保養成本高昂
Costly in procuring and maintaining the computer equipment 

4 軟件的購置及發展成本高昂
Costly in procuring and developing software 

5 聘用資訊科技人員的成本高昂
Costly in employing IT personnel 

6 擔心透過電子途徑獲取貨品、服務或資料時的資料保密事宜
Concern about security issue in receiving goods, services or information through 
electronic means 

7 透過電子途徑獲取貨品、服務或資料並不可靠
Consider receiving goods, services or information through electronic means not reliable 

8 透過電子途徑獲取貨品、服務或資料對業務沒有裨益
No business benefit to receive goods, services or information through electronic means 

9 所需的貨品、服務或資料不能透過電子途徑送遞
Goods, services or information required cannot be delivered through electronic means 

10 擔心員工代公司處理網上付款事宜
Concern about employees handling online payment for the firm 

11 其他(請註明)：
Others (please specify):
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E9. 貴機構透過電子途徑獲取貨品、服務或資料(除政府提供的以外)的種類是：
 (可選多項，但請圈出最主要的一項)

Type(s) of goods, services or information (other than from government) received through electronic 
 means is/are: (May select more than one but please encircle the major one)

1 電子銀行服務(例如轉帳)
Electronic banking services (e.g. transferring money) 

2 查詢財經資料(例如股票價格)
Search for financial information (e.g. stock price) 

3 獲取數碼形式的產品及服務
Receipt of products and services in digital form 

4 獲取、瀏覽或尋找其他資料
Receipt of, browsing or searching for other information 

5 電子付款服務
e-payment services 

6 其他(請註明)：
Others (please specify): 

3. 透過電子途徑售賣貨品、服務或資料
 Sales of Goods, Services or Information through Electronic Means

E10. 在過去 12個月內，貴機構有沒有透過電子途徑售賣貨品、服務或資料？
 Has your firm sold your goods, services or information through electronic means in the past 12 months? 

1     
有
Yes,

自從
since     

(年份)
(year) 

2 沒有
No.

貴機構有沒有計劃透過電子途徑售賣貨品、服務或資料？
Is your firm planning to sell your goods, services or information through electronic means? 

1 有
Yes,

預計在
in / (月份／年份)

(mm/yyyy) 
(請跳至 E13)
(Please go to E13)

2 沒有
No.

請提供原因(可選多項，但請圈出最主要的一項)及跳至 E13。
Please give reason(s) (may select more than one but please encircle the major 
one) and go to E13.

1 缺乏熟悉透過電子途徑售賣貨品、服務或資料的員工
Lack of personnel familiar with selling goods, services or information 
through electronic means 

2 業內並不普遍
Not popular in the industry 

3 電腦設備的購置及保養成本高昂
Costly in procuring and maintaining the computer equipment 

4 軟件的購置及發展成本高昂
Costly in procuring and developing software 

5 聘用資訊科技人員的成本高昂
Costly in employing IT personnel 

6 在發展電腦應用系統方面缺乏資訊科技人才
Lack of IT personnel to develop computer application systems 

7 擔心透過電子途徑售賣貨品、服務或資料時的資料保密事宜
Concern about security issue in selling goods, services or information 
through electronic means 

8 透過電子途徑售賣貨品、服務或資料並不可靠
Consider selling goods, services or information through electronic means 
not reliable 

9 透過電子途徑售賣貨品、服務或資料對業務沒有裨益
No business benefit to sell goods, services or information through 
electronic means at this time 

10 大部分顧客仍未有準備使用電子商貿
Most customers not ready to use electronic commerce 

11 有關的貨品、服務或資料不能以電子途徑售賣
Goods, services or information could not be sold through electronic 
means 

12 其他(請註明)：
Others (please specify): 
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E11. 貴機構透過電子途徑售賣貨品、服務或資料的原因是：(可選多項，但請圈出最主要的一項)
Reason(s) for selling your goods, services or information through electronic means is/are: 
(May select more than one but please encircle the major one)

1 增強競爭力
To enhance competitiveness 

2 改善生產力
To improve productivity

3 改善效率及流程
To improve efficiency and streamline workflow

4 減低成本
To reduce cost

5 改善對顧客的服務
To improve customer services

6 提高業務靈活性／商機
To increase business flexibility/opportunities

7 其他(請註明)：
Others (please specify): 

                
                

E12. (a) 貴機構在 2003年透過電子途徑售賣貨
品、服務及資料所帶來的業務收入。
Business receipts of your firm received  

  in 2003 through selling goods, services  
  and information through electronic means.

港元$
HK$

(b) 透過不同電子途徑類別所帶來的業務收入所佔的百分比分別是：(佔問題 E12(a) 的總值的百分
比。若曾使用有關電子途徑類別售賣，但其所佔的百分比少於一，請以"*"號表示)
Percentage breakdowns of business receipts by type of electronic means are: (as a percentage to  

  the total value in question E12(a).  If the type of electronic means concerned has been used for selling 
  but its percentage is <1, please mark an "*") 

     
 (i) 互聯網(經無線應用協定版本網站／網頁)

Internet (via WAP version of Web site/page)     %

     
 (ii) 互聯網(經其他一般網站／網頁)

Internet (via Web site/page other than WAP version)     %

     
 (iii) 專用私人網絡

Designated private network     %

     
 (iv) 透過電話網絡的交互式話音應答系統

Interactive Voice Response System through telephone network     %

     
    %

 (v) 其他透過流動電訊網絡的交互式應答系統(例如短訊服務)
Other Interactive Response System (such as Short Message Service) through 
mobile telecommunications network 

     
 (vi) 其他(請註明)：

Others (please specify):     %
     總計

Total 1 0 0 %

(c) 不同顧客類別所帶來的業務收入所佔的百分比是：(佔 E12(a) 的總值的百分比)
Breakdowns of business receipts by customer group are: (as a percentage to the total value in E12(a))

     
 (i) 消費者

Consumers     %

     
 (ii) 政府及有關機構

Government and related organizations     %

     
 (iii) 商業及其他機構

Business and other establishments     %
     總計

Total 1 0 0 %
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(d) 透過互聯網售賣貨品、服務及資料所帶來的業務收入中，經由網上收款所佔的百分比是：
Percentage of payment received through Internet in the receipts of goods, services or information  

  sold through Internet is: 

1 0  %  

2 <  1 %  

3 1 - 5 %  

4 6 - 1 0 %  

5 11 - 1 5 %  

6 >  1 5 %  (請註明)
  (please specify) 

                
E13. 貴機構在 2003年的業務總收入。

Total business receipts of your firm in 2003. 
港元$

HK$                 

    
   %

E14. 與 2002年比較，貴機構在 2003年的業務總收入的變動百分率為：
 (請圈出適當的  + ⁄ - 符號)

Percentage change of total business receipts of your firm in 2003 compared with 
 2002 is: (Please encircle +/- sign as appropriate) 

+ ⁄ -

4. 透過電子途徑遞送貨品、服務或資料
 Delivery of Goods, Services or Information through Electronic Means

E15. 在過去 12個月內，貴機構有沒有透過電子途徑遞送貨品、服務或資料？
 Has your firm delivered your goods, services or information through electronic means in the past 12 
 months? 

1     
有
Yes,

自從
since     

(年份)
(year) 

2 沒有
No.

貴機構有沒有計劃透過電子途徑遞送貨品、服務或資料？
Is your firm planning to deliver your goods, services or information through electronic means?

1 有
Yes,

預計在
in / (月份／年份)

(mm/yyyy) 
(請跳至 F1)
(Please go to F1)

2 沒有
No.

請提供原因(可選多項，但請圈出最主要的一項)及跳至 F1。
Please give reason(s) (may select more than one but please encircle the major 
one) and go to F1.

1 缺乏熟悉透過電子途徑遞送貨品、服務或資料的員工
Lack of personnel familiar with delivering goods, services or information 
through electronic means 

2 業內並不普遍
Not popular in the industry 

3 電腦設備的購置及保養成本高昂
Costly in procuring and maintaining the computer equipment 

4 軟件的購置及發展成本高昂
Costly in procuring and developing software 

5 聘用資訊科技人員的成本高昂
Costly in employing IT personnel 

6 在發展電腦應用系統方面缺乏資訊科技人才
Lack of IT personnel to develop computer application systems 

7 擔心透過電子途徑遞送貨品、服務或資料時的資料保密事宜
Concern about security issue in delivering goods, services or information 
through electronic means 

8 透過電子途徑遞送貨品、服務或資料並不可靠
Consider delivering goods, services or information through electronic 
means not reliable 

9 透過電子途徑遞送貨品、服務或資料對業務沒有裨益
No business benefit to deliver goods, services or information through 
electronic means at this time 

10 有關的貨品、服務或資料不能以電子途徑遞送
Goods, services or information could not be delivered through electronic 
means 

11 其他(請註明)：
Others (please specify): 
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E16. 貴機構透過電子途徑遞送貨品、服務或資料的原因是：(可選多項，但請圈出最主要的一項)
Reason(s) for delivering your goods, services or information through electronic means is/are: 
(May select more than one but please encircle the major one)

1 增強競爭力
To enhance competitiveness 

2 改善生產力
To improve productivity

3 改善效率及流程
To improve efficiency and streamline workflow

4 減低成本
To reduce cost

5 改善對顧客的服務
To improve customer services

6 提高業務靈活性／商機
To increase business flexibility/opportunities

7 其他(請註明)：
Others (please specify): 

E17. 貴機構透過電子途徑遞送貨品、服務或資料的種類是：(可選多項，但請圈出最主要的一項)
 Type(s) of goods, services or information delivered through electronic means is/are:

(May select more than one but please encircle the major one) 

1 遞送數碼形式的產品及服務
Delivery of products and services in digital form

2 在網站提供機構／產品資料
Provision of information on the firm/product on the Web site 

3 遞送金融資料(例如股票價格)
Delivery of financial information (e.g. stock price) 

4 遞送其他資料
Delivery of other information 

5 電子付款服務
e-payment services 

6 其他(請註明)：
Others (please specify): 

E18. 貴機構透過電子途徑遞送貨品、服務或資料的媒介是：(可選多項)
The media for delivering your goods, services or information through electronic means is/are:
(May select more than one)

1 互聯網(經無線應用協定版本網站／網頁)
Internet (via WAP version of Web site/page) 

2 互聯網(經其他一般網站／網頁)
Internet (via Web site/page other than WAP version) 

3 專用私人網絡
Designated private network 

4 透過電話網絡的交互式話音應答系統
Interactive Voice Response System through telephone network 

5 其他透過流動電訊網絡的交互式應答系統(例如短訊服務)
Other Interactive Response System (such as Short Message Service) through mobile  
telecommunications network 

6 其他(請註明)：
Others (please specify): 
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VI. 資訊科技項目的財政預算
 BUDGET FOR INFORMATION TECHNOLOGY

F1. 貴機構有沒有為下列項目訂下 2004年的財政預算？
Does your firm have a budget for year 2004 for the following purposes?

有
Yes 

沒有
No

不肯定
Uncertain 

1 2 3 (a) 為從事有關資訊科技研究及發展的活動
For performing research and development activities related to IT 

1 2 3 (b) 為增購資訊科技設備及軟件
For procuring additional IT equipment and software 

1 2 3 (c) 為增聘資訊科技員工
For employing additional IT personnel 

1 2 3 (d) 為採用資訊科技應用服務或將有關服務外判
For using IT application services or by outsourcing 

1 2 3 (e) 為資訊科技培訓
For IT training 

1 2 3 (f) 為資訊科技保安用途
For IT security purposes 

1 2 3 (g) 為設立／接達數據通訊網絡(例如寬頻)
For setting up/access to data communication network 
(e.g. broad-band) 

1 2 3(h) 為無線及流動服務和技術
For wireless and mobile services and technology

F2. 貴機構為下列項目所訂下的 2004年財政預算，與 2003年比較，會增加、減少或不變呢？
Has the budget for year 2004 for the following purposes been increased, decreased or the same compared 

 with that for 2003? 

增加
Increased

減少
Decreased

不變
Same 

不肯定
Uncertain

不適用
Not

Applicable

1 2 3 4 5 (a) 為從事有關資訊科技研究及發展的活動
For performing research and development 
activities related to IT 

1 2 3 4 5 (b) 為增購資訊科技設備及軟件
For procuring additional IT equipment and 
software 

1 2 3 4 5 (c) 為增聘資訊科技員工
For employing additional IT personnel 

1 2 3 4 5 (d) 為採用資訊科技應用服務或將有關
服務外判
For using IT application services or by 
outsourcing 

1 2 3 4 5 (e) 為資訊科技培訓
For IT training 

1 2 3 4 5 (f) 為資訊科技保安用途
For IT security purposes 

1 2 3 4 5 (g) 為設立／接達數據通訊網絡(例如寬頻)
For setting up/access to data communication 
network (e.g. broad-band) 

1 2 3 4 5(h) 為無線及流動服務和技術
For wireless and mobile services and technology
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F3. 貴機構有沒有為下列項目訂下 2005的財政預算？
Does your firm have a budget for year 2005 for the following purposes?

有
Yes 

沒有
No

不肯定
Uncertain 

1 2 3 (a) 為從事有關資訊科技研究及發展的活動
For performing research and development activities related to IT 

1 2 3 (b) 為增購資訊科技設備及軟件
For procuring additional IT equipment and software 

1 2 3 (c) 為增聘資訊科技員工
For employing additional IT personnel 

1 2 3 (d) 為採用資訊科技應用服務或將有關服務外判
For using IT application services or by outsourcing 

1 2 3 (e) 為資訊科技培訓
For IT training 

1 2 3 (f) 為資訊科技保安用途
For IT security purposes 

1 2 3 (g) 為設立／接達數據通訊網絡(例如寬頻)
For setting up/access to data communication network 
(e.g. broad-band) 

1 2 3(h) 為無線及流動服務和技術
For wireless and mobile services and technology 

F4. 貴機構為下列項目所訂下的 2005年財政預算，與 2004年比較，會增加、減少或不變呢?
Has the budget for year 2005 for the following purposes been increased, decreased or the same compared 

 with that for 2004? 

增加
Increased

減少
Decreased

不變
Same 

不肯定
Uncertain

不適用
Not

Applicable

1 2 3 4 5 (a) 為從事有關資訊科技研究及發展的活動
For performing research and development 
activities related to IT 

1 2 3 4 5 (b) 為增購資訊科技設備及軟件
For procuring additional IT equipment and 
software 

1 2 3 4 5 (c) 為增聘資訊科技員工
For employing additional IT personnel 

1 2 3 4 5 (d) 為採用資訊科技應用服務或將有關
服務外判
For using IT application services or by 
outsourcing 

1 2 3 4 5 (e) 為資訊科技培訓
For IT training 

1 2 3 4 5 (f) 為資訊科技保安用途
For IT security purposes 

1 2 3 4 5 (g) 為設立／接達數據通訊網絡(例如寬頻)
For setting up/access to data communication 
network (e.g. broad-band) 

1 2 3 4 5(h) 為無線及流動服務和技術
For wireless and mobile services and technology
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VII. 資訊科技保安
 INFORMATION TECHNOLOGY SECURITY

G1. 在過去 12個月內，貴機構的電腦曾否受到入侵／襲擊？
Has your firm suffered from computer attacks in the past 12 months? 

1 有
Yes,

受襲次數
Number of attacks

2 沒有
No.

(請跳至 G4)
(Please go to G4)

G2. 貴機構的電腦受到何種襲擊：(可選多項)
Type(s) of computer attacks suffered is/are: (May select more than one) 

1 電腦病毒
Virus 

2 黑客
Hacking 

3 阻斷服務
Denial of service 

4 資料被竊
Theft of information 

5 其他(請註明)：
Others (please specify): 

G3. 貴機構在電腦受襲後，採取了何種行動：(可選多項)
Action(s) taken after suffered from computer attacks is/are : (May select more than one) 

1 修補漏洞
Patched holes 

2 向管理層匯報
Report to senior management 

3 向警方報案
Report to police 

4 向香港電腦保安事故協調中心匯報
Report to Hong Kong Computer Emergency Response Team Coordination Centre 

5 使用更多保安技術
Use more security technologies 

6 其他(請註明)：
Others (please specify): 

7 沒有特別行動
No specific action 
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G4. 貴機構有沒有採用以下保安技術來保護貴機構的電腦系統及資料？(可選多項)
Has your firm adopted the following security technology(ies) to protect the computer system and information 

 of your firm? (May select more than one) 

1 防毒軟件
Anti-virus software 

2 密碼／個人辨認密碼
Password/Personal Identity Number (PIN) 

3 實體保安
Physical security 

4 防火牆
Firewall 

5 檔案加密
File encryption 

6 接達管制
Access control 

7 入侵偵測系統
Intrusion detection system 

8 數碼證書
Digital certificate 

9 其他(請註明)：
Others (please specify): 

10 沒有任何上述保安技術
None of the above. 

請提供原因(可選多項)及跳至 G6。
Please give reason(s) (may select more than one) and go to G6.

1 財政限制
Budget constraint 

2 缺乏有關範疇的知識
Lack of expertise in the field 

3 沒有需要／不預期有保安問題
Don't see the need/don't foresee any security problem 

4 資訊保安的優先次序較低
Information security is considered a low priority 

5 其他(請註明)：
Others (please specify): 

G5. 貴機構在處理保安問題上遇到哪些限制？(可選多項，但請圈出最主要的一項)
What is/are the obstacles to addressing security concerns in your firm? 
(May select more than one but please encircle the major one)

1 財政限制
Budget constraint 

2 員工缺乏資訊保安的意識
Lack of employee awareness 

3 缺乏管理層的支持
Lack of management support 

4 缺乏有關範疇的知識
Lack of expertise in the field 

5 有關產品的技術複雜
Technical/complexity of products 

6 缺乏有關資訊科技保安的策略及指引
Lack of policy and guideline on IT security 

7 其他(請註明)：
Others (please specify): 

8 沒有限制
No obstacles
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G6. 如貴機構有透過電子途徑售賣貨品、服務或資料，貴機構如何核實客戶身分及／或為客戶提供保密
接達服務？(可選多項)
If your firm sells goods, services or information through electronic means, how do you provide 

 authentication and/or provide secure access for your clients? (May select more than one) 

1 保密插口層
Secure Sockets Layer (SSL) 

2 保密電子交易
Secure Electronic Transaction (SET) 

3 個人數碼證書
Personal digital certificate 

4 伺服器數碼證書
Server digital certificate 

5 用戶名稱
User name 

6 密碼／個人辨認密碼
Password/Personal Identity Number 

7 其他(請註明)：
Others (please specify): 

8 不適用
Not applicable 

G7. 如貴機構有內部通訊系統，貴機構如何核實僱員身分？(可選多項)
If your firm has internal communication system, how do you authenticate your employees?
(May select more than one)

1 個人數碼證書
Personal digital certificate 

2 用戶名稱
User name 

3 密碼／個人辨認密碼
Password/Personal Identity Number 

4 其他(請註明)：
Others (please specify): 

5 不適用
Not applicable 

VIII. 無線及流動服務和技術
 WIRELESS AND MOBILE SERVICES AND TECHNOLOGY

H1. 貴機構有沒有應用以下無線及流動裝置？
Does your firm use any of the following wireless and mobile devices? 

有
Yes 

沒有
No

1 2 (a) 連接無線數據通訊網絡的流動電話
Mobile phone connected to a wireless data communication network 

1 2 (b) 連接無線數據通訊網絡的個人數碼助理
Personal Digital Assistant connected to a wireless data communication network 

1 2 (c) 連接無線數據通訊網絡的便攜式電腦／筆記簿型電腦
Laptop or notebook computer connected to a wireless data communication network 

1 2 (d) 連接無線數據通訊網絡的桌面電腦
Desktop computer connected to a wireless data communication network 

1 2 (e) 無線區域網絡接達點(包括無線熱點 )
Wireless LAN access point (including hotspot)

1 2 (f) 射頻識別技術裝置
Radio Frequency Identification (RFID) device 

1 2 (g) 非接觸式智能卡閱讀器
Contactless smart card reader 

1 2 (h) 其他(請註明)：
Others (please specify): 

如貴公司沒有使用 H1所列的裝置，請跳至 H5
If your firm do not use any of the devices listed in H1, please go to H5
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H2. 貴機構有沒有應用以下無線及流動傳送技術？
Does your firm use any of the following wireless and mobile transmission 

 technology? 
有
Yes 

沒有
No

1 2 (a) 通用分組無線電服務
General Packet Radio Service (GPRS) 

1 2 (b) 全球演進式數據速率增強技術
Enhanced Data rates for Global Evolution (EDGE) 

1 2 (c) 第三代無線通訊系統
Third Generation Wireless System (3G) 

1 2 (d) 無線應用協定
Wireless Application Protocol 

1 2 (e) 無線區域網絡
Wireless LAN 

1 2 (f) 藍芽技術
Bluetooth 

1 2 (g) 射頻識別技術
Radio Frequency Identification (RFID) 

1 2 (h) 流動保安解決方案 (例如流動數碼證書)
Mobile security solution (e.g. mobile digital certificate) 

1 2 (i) 其他(請註明)：
Others (please specify): 

H3. 貴機構有沒有應用以下無線及流動服務？
Does your firm use any of the following wireless and mobile services? 

有
Yes 

沒有
No

1 2 (a) 短訊服務
Short Message Service (SMS) 

1 2 (b) 增強型短訊服務
Enhanced Messaging Service (EMS) 

1 2 (c) 多媒體短訊服務
Multimedia Messaging Service (MMS) 

1 2 (d) 基於位置的服務
Location Based Service (LBS) 

1 2 (e) 全球定位系統
Global Positioning Service (GPS) 

1 2 (f) 無線電郵
Wireless e-mail 

1 2 (g) 無線上網
Wireless web surfing 

1 2 (h) 資訊娛樂服務
Infotainment service 

1 2 (i) 視像通訊
Video call 

1 2 (j) 其他(請註明)：
Others (please specify): 
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H4. 貴機構有沒有應用以下無線及流動應用系統？
Does your firm use any of the following wireless and mobile applications?

有
Yes 

沒有
No

1 2 (a) 地理資訊系統
Geographic Information System (GIS) 

1 2 (b) 短訊廣播及警報(短訊服務、多媒體短訊服務等)
Message broadcast and alert (SMS, MMS, etc.) 

1 2 (c) 辦公室自動化(文書處理、試算表等)
Office automation (word processing, spreadsheet, etc.) 

1 2 (d) 無線應用協定的網站
WAP site 

1 2 (e) 工作管理
Job management 

1 2 (f) 車隊管理
Fleet management 

1 2 (g) 外勤考查及文件傳送
Outdoor site survey and documentation 

1 2 (h) 存貨控制
Inventory control 

1 2 (i) 流動金融服務(銀行、買賣股票等)
Mobile financial services (banking, stock trading, etc) 

1 2 (j) 流動銷售點
Mobile Point-Of-Sales 

1 2 (k) 與業務伙伴(包括政府)進行交易
Transaction with business partners (including the government) 

1 2 (l) 視訊串流
Video streaming 

1 2 (m) 其他(請註明)：
Others (please specify): 

請跳至第第 IX部份 
Please go to section IX

H5. 貴機構沒有應用無線及流動服務及技術的原因是：(可選多項，但請圈出最主要的一項)
Please give reason(s) for not using wireless and mobile services and technology.  

 (May select more than one but please encircle the major one) 

1 缺乏熟悉無線及流動服務及技術的員工
Lack of personnel familiar with wireless and mobile services and technology 

2 業內並不普遍
Not popular in the industry 

3 無線及流動服務及技術的應用投資成本高昂
High investment cost in using wireless and mobile services and technology 

4 無線及流動服務及技術的應用運作費用高昂
High operating cost in using wireless and mobile services and technology 

5 投資無線及流動服務及技術的回報率沒有保證 
Uncertain Return-On-Investment in using wireless and mobile services and technology 

6 擔心應用無線及流動服務及技術時的資料保密及可靠性事宜
Concern about security and reliability issues in using wireless and mobile services and technology 

7 應用無線及流動服務及技術對業務沒有裨益
No business benefit in using wireless and mobile services and technology 

8 大部分顧客仍未有準備使用無線及流動服務及技術
Most customers not ready to use wireless and mobile services and technology 

9 市場沒有合適的無線及流動服務及技術
No suitable wireless and mobile services and technology in the market 

10 不清楚市場有何種無線及流動服務及技術
Unfamiliar with the wireless and mobile services and technology available in the market 

11 其他(請註明)：
Others (please specify): 
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IX. 問卷填報人資料
 PARTICULARS OF PERSON COMPLETING THIS QUESTIONNAIRE 

倘對本問卷有疑問，可向下述人士查詢：
Person to be consulted if questions arise about this questionnaire: 

聯絡人(先生/女士)
Contact person (Mr./Ms.)

職位
Position 

聯絡電話號碼
Contact telephone number

傳真號碼
Fax number

電郵地址
e-mail address

此欄不用填寫
FOR OFFICIAL USE 

(a) FIELD OFFICER 

 Initial (Code) Date Action taken 

Visits    

    

Collection    

Verification    

    

    

(b) OFFICE EDITOR 

 Initial (Code) Date Remarks 

Coding   

   

Verification   

   

Detailed edit   
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�� Explanatory Notes

I. ���� I. GENERAL INFORMATION

 !A2 Question A2

"#$ Persons engaged

就業人數包括在職東主、在職合夥人、無酬家屬
幫工及所有在一間機構一天工作不少於一小時
的僱員。

Persons engaged includes working proprietors, active partners,
unpaid family workers and all employees of a firm who worked at 
least for one hour a day in the firm.

II. %#&'�(� II. PERSONAL COMPUTER USAGE

 !B1 Question B1

%#&' Personal computer

個人電腦是指為個人使用而設的電腦，包括桌面
電腦，便攜式電腦／筆記簿型電腦和個人數碼助
理。不包括伺服器及用於主機或小型電腦的工作
站和終端機。把個人電腦接駁一起可組成區域網
絡或廣域網絡系統。

Personal computer refers to a computer designed for individual use.
Personal computer includes desktop computer, laptop/notebook
computer and Personal Digital Assistant.  Servers, workstations 
and terminals of mainframe or minicomputer are not included.
Personal computers may be connected to form a Local Area
Network (LAN) or Wide Area Network (WAN) system.

)*&' Mainframe

主機電腦指大型中央電腦系統，通常應用於整個
大型機構。主機電腦通常由一個中央處理器連接
著一組工作站及終端機所組成。

Mainframe refers to large centralised computer system, usually 
serving the whole of a large organisation.  It usually consists of a 
Central Processing Unit connected with a number of workstations 
and terminals.

+,&' Mini computer

小型電腦指中型電腦系統，通常應用於大型機構
的個別部門，並由一個中央處理器連接著一組工
作站及終端機所組成。

Mini computer refers to medium-sized computer system, usually 
serving a department within a large organisation.  It usually
consists of a Central Processing Unit connected with a number of 
workstations and terminals.

 !B3 Question B3

%#$-./ Personal Digital Assistant (PDA)

個人數碼助理是指體積細小的袋裝掌上電腦，可
提供計算及資料存取功能作個人或商業用途，亦
可用作流動電話、傳真發送機或個人行事曆。但
電子記事簿和電子詞典則不應界定為個人數碼
助理。

Personal Digital Assistant (PDA) refers to a handheld computer
small enough to fit inside a jacket pocket, providing computing and 
information storage and retrieval capabilities for personal and
business use.  Besides, it may function as a mobile phone, fax 
sender, and personal organiser.  However, digital diary and
electronic dictionary alone are not regarded as PDA.

 !B4 Question B4

(�01 Application software

應用軟件是指一般在市面上可買到的電腦程式。 Application software refers to computer program directly
purchasable in the market. 

&'23�45 Computer security and anti-virus

這些是指保護電腦系統的電腦程式，以免系統因
受意外或惡意行動（如電腦病毒襲擊）而有所損
壞。

These are computer programs designed to protect computer
systems from damages arising from accidents or malicious actions 
including virus attacks.

678�9 Multi-media tools

這些是指可處理不只於文字的數碼資訊的電腦
程式。一些較普遍的工具用作處理數碼影像（圖
片及電影）及聲音資訊。

These are computer programs designed to handle digital
information not restricted to text form.  Some of the more common 
tools deal with digitized video (pictures and movies) and sound
information.272272272      Chapter 3 – Measuring the digital divide
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���� Utility

實用程式是指提供在操作系統以外的基本服務
和功能的電腦程式，如硬盤管理軟件。

Utility is a computer program that provides basic services and
functions on top of the capabilities provided by the operating
system, e.g. harddisk management software.

���	
� Computer-Aided Design (CAD)

電腦輔助設計是指利用電腦在產品及建築設計
和繪圖過程中製作詳細幾何資料及標籤。

Computer-Aided Design (CAD) is the use of computers to create 
the geometric detail and labeling involved in product and
architectural design and drafting.

���	� Computer-Aided Manufacturing (CAM) 

電腦輔助製造泛指對製造程序所提供的電腦支
援。

Computer-Aided Manufacturing (CAM) is a general term for
computer support for the manufacturing process.

��B5 Question B5

������ Tailor-made computer system

特製電腦系統是指由機構本身的資訊科技人員
或其他編寫軟件的公司根據該機構特定的用戶
需求而設計的電腦應用系統。

Tailor-made computer system refers to computer application
developed by in-house IT personnel or outside software house
according to specific user requirements in a firm.

III. ������ III. INTERNET USAGE

��C1 Question C1

��� Internet

互聯網是指可提供多項服務的全球性公眾電腦
網絡，包括萬維網、電子郵件、新聞組及檔案傳
遞等服務。

Internet is the world-wide public computer network, which provides 
access to a wide range of services including the world wide web, 
e-mail, newsgroup and file transfer.

��C3 Question C3

���� Electronic-mail

電子郵件是一種提供本地和全球性網絡用戶互
換訊息（包括文字和附件）的設施。

Electronic-mail is a facility which allows network users locally and 
world-wide to exchange messages, including text and attachments.

��C4 Question C4

������ Dial-up Modem

這是一種以調解器（內部或對外）透過電話線或
綜合服務數碼網絡而進行的通訊技術，通常須撥
號以取得連線。

Communication technology implemented through modems (internal 
or external) via telephone lines or Integrated Services Digital
Network (ISDN), typically requires a dial up process to gain
connection.

 ! Broad-band

這是一種具備每秒傳送數據1.5兆位元或以上的
接達方式。方法是透過採用數字式用戶環路
(DSL)、導線調解器、光纖到樓、本地微波配送
系統(LMDS) 或相類似的技術接達接入網絡；或
是透過採用異步傳輸模式(ATM)、網際規約(IP)

或相類似的技術接達核心網絡。但不包括專用連
接，雖然其對客戶而言亦是提供長期連接。

Connections with data rates at or above 1.5 Megabits per second 
(Mbps) established over access networks based on Digital
Subscriber Loop (DSL), cable modem, fibre-to-the-building, Local 
Microwave Distribution System (LMDS) or similar technology and
core networks based on Asynchronous Transfer Mode (ATM),
Internet Protocol (IP) or similar technology.  Exclude dedicated
connections, although the connections may appear to the users as 
"always on".

"�#$ Dedicated Circuits

這是一種以全部容量供客戶專用的非交換式連
接方式。

Unswitched connections with capacity dedicated to the users.

%&�' Mobile networks

這是一種為流動或手提裝置而設的連接方式。 Connections established for use with mobile or handheld devices.

Wi-Fi ((#)*+,-) Wi-Fi (Wireless Fidelity)

一個為無線裝置而制定的鑑定標準，以保證獲認
可的產品可相互操作。

A certification standard for wireless devices to ensure the certified 
products are interoperable.
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��C5 Question C5

���� Digital certificate

數碼證書可用作生產數碼簽署，以核實證書持有
人的身份及承認證書持有人透過電子途徑傳送
的資訊。數碼證書普遍用於某些電子政府服務、
電子銀行、網上股票買賣及以電子資料聯通方式
透過貿易通遞交貿易文件。
至2003年3月底，根據電子交易條例獲認可的核
證機關共有四所，分別為：

• 香港郵政署核證機關
• 銀聯通寶有限公司
• 網際威信（香港）有限公司
• 電子核證服務有限公司（註：此公司是

貿易通的全資附屬公司，而現時以電子
資料聯通方式透過貿易通遞交貿易文件
時，貿易通採納此公司發出的一類指定
的數碼證書作此用途。）

A digital certificate can be used to generate a digital signature for 
the purpose of authenticating the holder of the certificate and
approving information communicated electronically by the holder.
Digital certificates are commonly used in certain e-government
services, e-banking, online stock trading and submission of
trade-related documents through the Electronic Data Interchange
(EDI) services of Tradelink Electronic Commerce Limited.
As at end March 2003, there are four recognised certification
authorities under the Electronic Tr ansactions Ordinance. They are:

• Hong Kong Post Certificate Authority
• Joint Electronic Teller Services Limited
• HiTRUST.COM (HK) Incorporated Limited
• Digi-Sign Certification Services Limited (note: This is a

wholly-owned subsidiary of Tradelink. Currently, a specific 
type of digital certificate issued by this CA is adopted by 
Tradelink for the purpose of submission of trade-related
documents through EDI services of Tradelink.)

IV. �	
�� IV. WEB SITE USAGE

��D1 Question D1

� Web page

網頁是一種可在互聯網上開啟的電子文件，提供
文字、圖像或多媒體形式的資訊。

Web page is an electronic document accessible in the Internet, 
which provides information in a textual, graphical or multimedia
format.

�	 Web site

網站是一組以本頁為首頁的相關網頁。每一網站
通常都有一個獨一無二的網上地址，以供用戶尋
找所需的首網頁。

Web site is a related collection of Web pages that includes a
beginning page called a home page.  A Web site has an address 
(often unique) to facilitate the users to get their intended home
page.

��D3  Question D3

������ Wireless Application Protocol (WAP)

無線應用協定是一組通訊協定的標準規格，使流
動通訊器材如流動電話和無線電收發器能使用
互聯網提供的服務，包括電子郵件、萬維網、新
聞組和互聯網交談室。

Wireless Application Protocol (WAP) is a specification for a set of 
communication protocol to standardize the way that wireless
devices, such as cellular telephones and radio transceivers, can be 
used for Internet access, including email, the world wide web,
newsgroups and the Internet Relay Chat.

��D4 Question D4

�	
�� Web server

網絡伺服器是一組安裝在一個特定電腦內的電
腦程式，應用戶要求提供及傳送網頁給互聯網上
的用戶。該特定電腦一般亦被稱為網絡伺服器。

Web server is the computer program (resided in a designated
computer) that provides and transmits Web pages to users in the 
Internet upon request.  The designated computer housing the
computer program is commonly called the Web server.

V. ������� V. ELECTRONIC BUSINESS/ELECTRONIC COMMERCE 

��E1-E5 Question E1-E5

�������������� �!" Ordering or Purchases of Goods, Services or Information
through Electronic Means

機構單位如有透過電子途徑確認整個預訂或購
買過程，便會視為有透過電子途徑預訂或購買貨
品、服務或資料。

An establishment is considered to have ordered or purchased
goods, services or information through electronic means if the
confirmation of order or purchase is completely done through
electronic means.

��� Electronic means

電子途徑是指以電子媒介（例如互聯網及專用私
人網絡等）處理及傳送數碼數據。

Electronic means refer to the processing and transmission of
digitized data, which are transmitted through electronic media such 
as the Internet and designated private network.
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��E4 Question E4

�����	
����� Value of goods, services or information purchased

購買貨品、服務或資料的總值是指貴機構用於購
買自用或作轉賣用途的貨品、服務或資料的總
值。

Value of goods, services or information purchased refers to the total 
value of purchases of the firm, both for own consumption and for 
resale.

���������������� Interactive Voice Response System through telephone
network

透過電話線的交互式話音應答系統指經電話線
或流動電訊網絡自動以話音應答客戶需求的程
序系統。

Interactive Voice Response System through telephone line refers to 
an automated system which deals with clients with voice response 
through telephone lines or mobile telecommunications network.

� ��!"�#����������$%
&'#	
(

Other Interactive Response System (such as
Short Message Service) through mobile telecommuni-
cations network

其他透過流動電訊網絡的交互式應答系統（例如
短訊服務）指經流動電訊網絡以非話音方式自動
回應客戶需求的程序系統。例如在金融與銀行業
廣泛應用在流動交易處理的短訊服務。

Other Interactive Response System (such as
Short Message Service) through mobile telecommunications
network refers to an automated system which deals with clients 
through mobile telecommunications network without using voice
response.  Example is Short Message Service, which is commonly 
used in mobile transactions in financial and banking sector.

)*+,�� Designated private network

專用私人網絡是某機構內或某組特定機構之間
的通訊網絡。

Designated private network is a communications network within an 
organization or among a group of designated organizations.

��E5 Question E5

�-./ Payment through Internet

是指透過互聯網完成付款交易，而無需使用語音
電話，以支票／匯票郵寄付款，或親身交費。

Completion of payment transaction through Internet without the
need to make voice phone-calls, mail payment in cheque/money 
order or make payment in person.

��E6-E9 Question E6-E9

���01234���	
�� Receipt of Goods, Services or Information through
Electronic Means

網上瀏覽資料亦視為透過電子途徑獲取貨品、服
務或資料。至於能透過電子途徑獲取貨品，就只
限可以電子途徑傳遞的產品，如套裝軟件及歌
曲。

Browsing of information on the Internet is also considered as
receiving information through electronic means.  Goods received
through electronic means are only restricted to products which
could be transmitted through electronic means, such as software
packages and songs.

��E6 Question E6

56	
�0789:;<= Electronic Service Delivery Scheme (ESD)/ ESD Life

「公共服務電子化計劃」是香港特別行政區政府
「數碼21」資訊科技策略下的一項重要措施，透
過互聯網及其他電子途徑為市民提供140多項電
子公共服務，包括遞交報稅表，申請個人獨資 /
合夥經營業務的商業或分行登記，繳交政府收
費，登記職位空缺及挑選求職者等。

Electronic Service Delivery Scheme is a key initiative under the
"Digital 21" Information Technology Strategy of the Government of 
the Hong Kong Special Administrative Region to provide over 140 
types of online public services to the community through the
Internet and other electronic means.  Examples of services include 
filing of tax returns, application for business registration certificate 
by sole proprietors and partnerships, paying of Government bills, 
registration of job vacancies, and searching for job applicants, etc.

就這問題而言，選項(a)「公共服務電子化計劃」
是指透過www.esd.gov.hk或www.esdlife.com網
站或此計劃的公眾資訊服務站(即生活站)獲取政
府貨品、服務或資料。

For the purpose of this question, option (a) "Electronic Service
Delivery Scheme" means obtaining government goods, services or 
information via the website www.esd.gov.hk  or www.esdlife.com or 
through ESD kiosks.
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�� Explanatory Notes

��E10-E14 Question E10-E14

�����	
�������� Sales of Goods, Services or Information through Electronic 
Means

若機構單位有提供並接納完全透過電子途徑預
訂或購買其貨品、服務或資料，則會視為有透過
電子途徑售賣其貨品、服務或資料。除一般透過
互聯網、電話等電子途徑售賣貨品、服務或資料
外，亦包括如機構單位根據與客戶訂立的協議，
當機構單位透過電子途徑得悉客戶某產品的存
貨量降低至某水平時即自動遞送該產品予客
戶，供其補充存貨。

An establishment is considered to have sold their goods, services 
or information through electronic means if they offered and
accepted orders or purchases that were placed completely through 
electronic means. Apart from the sales of goods, services or
information through electronic means such as the Internet,
telephone, etc., this should include cases where an establishment, 
in accordance with an agreement with its client, automatically
delivers certain product to the client for replenishment of stock
when the establishment learns, through electronic means, that the 
stock kept by the client falls to a certain level.

��E12 Question E12

���� Business receipts

業務收入是指貴機構透過銷售貨品及服務所賺
取的收入。

Business receipts refers to income received through sales of goods 
and services.

������� Government and related organizations

政府及有關機構包括所有政府部門及半官方機
構，例如醫院管理局和職業訓練局等。

Government and related organizations include all government
offices and quasi-government organizations such as the Hospital 
Authority and Vocational Training Council.

���� �� Business and other establishments

商業及其他機構包括商業機構、公用服務機構
﹙例如電力及燃氣業﹚、學校及非牟利團體等。

Business and other establishments include private business
establishments; utilities companies (e.g. electricity and gas);
schools and non-profit making bodies.

!"�# Payment received through Internet

是指透過互聯網完成收款程序，而無需顧客使用
語音電話，以支票／匯票郵寄付款，或親身交
費。

Completion of receipt of payment through Internet without the need 
for the customer to make voice phone-calls, mail payment in
cheque/money order or make payment in person.

��E15-E18 Question E15-E18

�����	$%������� Delivery of Goods, Services or Information through
Electronic Means

把有關機構單位或其所售賣產品的資料放在互
聯網上亦視為有透過電子途徑遞送貨品、服務或
資料。

Placing information on the Internet about an establishment or the 
products sold is considered to have delivered their goods, services 
or information through electronic means.

VI. �&'()*+,�-. VI. BUDGET FOR INFORMATION TECHNOLOGY

��F1-F4 Question F1-F4

/0�12 Research and development

研究及發展是指有系統及創意的活動，其目的為
提高對某些知識的瞭解，而這些知識有助於發明
新產品、計劃新服務或應用；亦可改良現有的產
品、服務及應用。研究及發展通常都帶有創新和
改革的元素。

Research and development is defined as any systematic and
creative work undertaken in order to increase the stock of
knowledge and use of this knowledge to devise new products/
services/applications as well as improvement of existing products/ 
services. It generally refers to activities with the element of novelty 
or innovation.

34�56��7(8 Wireless and mobile services and technology

建基於無線／流動裝置（請參閱問題H1的例子）
及應用無線／流動傳送技術（請參閱問題H2的
例子）的服務及技術。

Services and technology based on wireless/mobile devices (please 
refer to examples in Question H1) and making use of
wireless/mobile transmission technology (please refer to examples
in Question H2)
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�� Explanatory Notes

VII. ������ VII. INFORMATION TECHNOLOGY SECURITY

�	G2 Question G2


�� Virus

是指以電子形式從一部電腦散播到另一部電
腦，並能影響電腦系統正常運作的電腦程式。病
毒入侵所造成的影響參差不同，從惡作劇（如對
屏幕顯示造成滋擾）到惡意破壞（如洗掉數據）。

Programs that spread from one computer to another electronically, 
and can affect the normal operation of a computer system.  Virus 
attacks can range from practical jokes (e.g. annoying screen
display) to malicious destruction (e.g. erasing data).

�� Hacking

非授權人士，為嬉戲或惡意的目的，嘗試接達到
電腦或其他相關資源。這些行動通常稱為「襲
擊」，而進行方式通常是靠迴避正常的保安程序
或利用開放給外界接達的電腦系統的弱點或開
放式插口。

Attempts by unauthorised parties to gain access to computers or 
other related resources either for fun or for malicious intend.
These moves are usually called “attacks” and are usually conducted 
online circumventing normal security procedures or exploiting weak 
points or open ports in computer systems open to outside access.

���� Denial of service

在目標電腦製造非預期的活動，使其不能正常運
作，例如不能提供網絡服務給用家。通常是透過
一些方法（例如發放大量電子郵件）使目標電腦
超出負荷。

Creation of unexpected activities in the targeted computers in such 
a way that the prey failed to perform its usual service, such as 
providing network service to its users.  Typically conducted via
overloading the targeted computer by means such as sending out 
unsolicited e-mail in bulk.

��G4 Question G4

�	
 Firewall

防火牆是一組位於網絡通訊閘伺服器的相關電
腦程式，目的是保護一個私人網絡的資源，免受
外界的侵擾。外界人士在嘗試接達該受保護的網
絡時，會受到審查，而只有有效的要求才會轉
達。如此，外界人士便不能直接連結到該受保護
網絡的資源，而其重要的資料亦可避免受到黑客
入侵。

A firewall is a set of related programs, located at a network gateway 
server, that protects the resources of a private network from
outsiders.  Attempts by outside users to access the protected
network will be screened and only valid requests will be redirected.
In this way, outsiders cannot directly establish links to the resources 
of the protected network, and vital information of the protected
network masked to avoid attacks from hackers.

��� File encryption

檔案加密是一個程序，目的是將電腦數據檔案轉
化到一個非授權人士不能閱讀的格式。而授權人
士通常會被給予一個解密工具，以將加密的檔案
還原至一個可正常閱讀的格式。

File encryption is a process whereby computer data files are
converted to a form unreadable to unauthorised users.  Authorised 
users are typically given a decryption tool to revert the encrypted 
files to a readable form for normal access.

��G6 Question G6

����� Secure Sockets Layer (SSL)

保密插口層是一個電腦程式層，目的是透過加密
程序，提供在互聯網傳送私人資料（如付款資料）
時的數據保安。

Secure Sockets Layer is a program layer that provides data security 
(through encryption) for transmitting private information (such as 
payment information) through the Internet.

������ Secure Electronic Transaction (SET)

是一套由信用卡公司發展的協定，目的是為網上
付款提供身分驗證及批核。客戶會被給予一個錢
包（信用卡的軟件版本）以進行網上購物。和使
用信用卡親身付款的情況大致一樣，網上賣家的
身分資料會被傳送到信用卡公司，以作即時審查
買賣相方身分及批核該宗交易之用。

A set of protocol developed for use by Credit Card companies to 
replicate the process of authenticating and approval of credit card 
transactions in online payment.  Customers are given a cardholder 
wallet (software version of credit card) with which to perform
purchases online.  This initiates a transaction which also collects 
identity information of the online sales vendor for onward passage 
to the credit card company for instant online authentication of both 
buyer and seller and then approval of transaction, in a way similar 
to using credit cards in making payment in person.
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�� Explanatory Notes

VIII. �������	
� VIII. WIRELESS AND MOBILE SERVICES AND 
TECHNOLOGY

�H1 Question H1

���� Hotspot

無線熱點是無線區域網路應用之一，即由網絡服
務供應商所安裝，在指定位置的互聯網接達的供
應，利用無線連接到達接達點。

Wireless Hotspot is one of the Wireless LAN applications, which 
means the provision of Internet access at specific location through 
wireless connection to the access points installed by the service
providers.

����
��� (RFID) Radio Frequency Identification (RFID)

基本的RFID系統包括天線、收發器 (與譯碼器)
和儲存資訊的RFID標籤。天線和收發器可設計
成手提或固定裝置。在標籤和收發器之間的數據
通訊由天線控制，發射或接收無線信號以啟動標
籤，從而讀取或寫入數據。

A basic RFID system consists of an antenna, a transceiver (with 
decoder) and RFID tags that store information. The antenna and 
the transceiver can be designed as a handheld or fixed-mount
device.  Data communication between the tag and the transceiver 
is controlled by the antenna, which emits/receives radio signals to 
activate the tag, and then data are read/written from/onto it.

������� Contactless smart card

非接觸式智能卡是一種建基於隱藏式模組及利
用射頻信號通訊的智能卡。

A contactless smart card is a smart card with no visible module that 
communicates by means of a radio frequency signal.

�H2 Question H2

��� ��!�� (GPRS) General Packet Radio Service (GPRS)

GPRS是一個覆蓋在現有GSM網路的無線通訊
服務。這是從GSM所演進，過渡往3G (第三代流
動服務) 的另一種技術，所以GPRS亦被稱為
2.5G 技術。

GPRS is a wireless communication service overlaying on the
existing GSM network.  It is another technology evolved from
GSM, which is a transition technology towards 3G (Third
Generation Mobile Services), therefore we also called GPRS 2.5G 
technology.

"#$%�&'()*+
� (EDGE) Enhanced Data Rates for Global Evolution (EDGE)

EDGE是一種3G技術，它支援流動裝置以類似寬
頻速度傳送數據。它允許用戶以比普通的
GSM/GPRS網路快三倍的速度連接到互聯網，以
傳送和接收資料，包括數碼圖像、網頁和相片，。

EDGE is a 3G technology that delivers broadband-like data speeds 
to mobile devices.  It allows consumers to connect to the Internet 
and send and receive data, including digital images, web pages and 
photographs, three times faster than possible with an ordinary
GSM/GPRS network.

,-.���/01 (3G) Third Generation Wireless System (3G)

3G是新一代的流動服務。它的標準基於國際流
動電信2000 (IMT-2000)，保證了不同的3G系統
與國際漫遊的兼容和共用性。3G使用分組交換
的連接及網際規約(IP)，即終端機永久虛擬地連
接到網絡。它能夠在一個固定或穩定的無線環境
以2Mbps速率和一個流動環境以384kbps速率傳
送文字、數碼化話音、錄像和多媒體資訊。

3G is the new generation of mobile services.  Its standard is based 
on International Mobile Telecommunication 2000 (IMT-2000) which 
ensures the compatibility and interoperability of different 3G
systems and global roaming. 3G uses packet-switched connection 
and the Internet Protocol (IP), it means that the terminal is virtually 
always connected to the network.  It can be used to transmit text, 
digitized voice, vi deo, and multimedia at data rates up to 2Mbps in a 
fixed or stationary wireless environment and 384kbps in a mobile 
environment.

23
� Bluetooth

藍芽是一個低成本、低功率、短程及無線的技
術，應用於筆記簿型電腦、手提裝置和流動電話
與其它周邊設備和家庭電器之間的區域話音和
數據通訊。

Bluetooth is a low-cost, low-power, short-range, wireless technology 
designed for local voice and data communications between
notebook computers, handheld devices, mobile phones and other 
peripherals and home appliances.

��456789 Mobile security solution

為流動裝置和流動連接而制訂的保安政策和程
序。

Security policies and procedures for mobile devices and over
mobile connections.
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�� Explanatory Notes

��H3 Question H3

���� (SMS) Short Message Service (SMS)

短訊服務是一項透過GSM網絡傳送多達160個
英文字母或70個中文字的訊息到流動電話的服
務。如透過CDMA網絡，則SMS的最大長度是120

個英文字母或55個中文字。

SMS is a service for sending messages of up to 160 English
characters or 70 Chinese characters to mobile phones with GSM 
network. With CDMA network, maximum length of SMS can be 120 
English characters or 55 Chinese characters.

�	
���� (EMS) Enhanced Messaging Service  (EMS)

增強型短訊服務是SMS的增強版本，訊息以
3GPP標準傳送。EMS訊息包含文字和簡單像素
映像的組合、動畫和旋律。用戶可以由互聯網下
載圖像、動畫和旋律，甚至更可以自由發揮，在
他們的電話上創製上述的訊息。有別於SMS訊
息， EMS訊息的文字可以格式化為各樣字體、
大小、樣式等。

EMS is an enhanced version of SMS. Message is sent with the 
3GPP standard. EMS message contains a combination of text and 
simple pixel image, animation and melody. Users may download 
images, animation and melodies from the Internet, or for even
greater self-expression, create them on their phone. Unlike SMS 
messages, the text of an EMS message can be formatted using a 
variety of fonts, sizes, type styles, etc.

������� (MMS) Multimedia Messaging Service (MMS)

MMS是一種包含多媒體項目在流動環境下的新
訊息服務。有關訊息可包含靜態圖像、話音或輯
錄音像。將來更可支援錄像短片。

MMS is a new message service for the mobile environment with
multimedia items. The message can contain still images, voice or 
audio clips. Video clips will also be supported later.

��	
��� (LBS) Location Based Service (LBS)

LBS亦稱為位置服務、基於位置的流動服務、無
線位置服務，經常與地理資訊服務結合，提供根
據用戶地理位置的相關位置資訊。

LBS, also known as location services, mobile location-based
services, wireless location services, is often used in conjunction 
with Geographic Information Services to provide location
sensitive/dependent information based on the geographical location 
of the user.

��	�� (GPS) Global Positioning System (GPS)

GPS 是由24個圍繞地球的人造衛星所組成，以
找出地理位置。對普通用戶而言，準確範圍達10

到100米。GPS由美國國防部控制，但開放給世
界任何人使用。需要GPS接收器從人造衛星獲取
資料。根據四枚衛星的資料，接收器可以確定經
度、緯度和高度。其它資訊也可被計算，例如一
名移動中的用戶的速度。相關的位置、地圖和其
它結果可顯示在接收器的螢幕上。

The GPS is composed of 24 satellites that orbit the Earth for
locating geographical positions. The accuracy ranges from 10 to 
100 meters for normal users. The GPS is controlled by the U.S.
Department of Defense but can be used by anyone around the
world. A GPS receiver is required to obtain data from the
satellites. Based on data from four satellites, the receiver can
determine the longitude, latitude and altitude. Other information can 
also be calculated such as the speed of a moving user. The
position, map and other results can be displayed on the screen of 
the receiver.

������ (GIS) Geographic Information System (GIS)

GIS是用作獲取、整理和分析地理和相關的資
料。地理數據包括經度、緯度和數碼化地圖，而
相關數據可以是街道地址和大廈名稱。數據會被
存放為不同層面的資訊。用戶可以結合不同層面
的資訊以配合其特殊目的。所有數據會被地圖
化，以便回答一個有關某特殊地點的詢問時，其
它相關的資訊亦可一併提供。查詢結果通常透過
地圖和圖表顯示。

A GIS is used to capture, manipulate and analyse geographic and 
relevant data. The geographic data includes longitude, latitude and 
digitised maps, related data can be street addresses and building 
names. The data will be stored as different layers of information.
The user can combine different number of layers of information to 
suit his particular purpose. All the data are mapped so that
enquiry on a particular location can also return other relevant
information. The results are usually visualised using maps and
graphs.

��H4 Question H4

��������� Wireless and mobile applications

無線和流動應用系統是建基於無線和流動服務
和技術的系統，通常涉及使用裝置例如流動電
話、個人數碼助理(PDA)、筆記簿型電腦和其它
流動手提裝置，配合流動技術，接達互聯網或公
司的服務和應用系統。

Wireless and mobile applications are applications based on
wireless and mobile services and technology. They usually involve 
using devices such as mobile phones, Personal Digital Assistants 
(PDA), notebook computers and other mobile/handheld devices, 
together with mobile technology, to access Internet/corporate
services and applications.
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ANNEX  6 
 

Core list of ICT indicators 
 

Infrastructure and access core indicators 
 

Basic core 

A-1 Fixed telephone lines per 100 inhabitants 

A-2 Mobile cellular subscribers per 100 inhabitants 

A-3 Computers per 100 inhabitants 

A-4 Internet subscribers per 100 inhabitants 

A-5 Broadband Internet subscribers per 100 inhabitants 

A-6 International Internet bandwidth per inhabitant 

A-7 Percentage of population covered by mobile cellular telephony 

A-8 Internet access tariffs (20 hours per month), in US$, and as a percentage of per capita income 

A-9 Mobile cellular tariffs (100 minutes of use per month), in US$, and as a percentage of per capita income 

A-10 Percentage of localities with public Internet access centres (PIACs) by number of inhabitants (rural/urban) 

Extended core 

A-11 Radio sets per 100 inhabitants 

A-12 Television sets per 100 inhabitants 
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Core indicators on access and use of ICTs by households and individuals 

Basic core 

HH-1 Proportion of households with a radio 

HH-2 Proportion of households with a TV 

HH-3 Proportion of households with a fixed line telephone 

HH-4 Proportion of households with a mobile cellular telephone 

HH-5 Proportion of households with a computer 

HH-6 Proportion of individuals that used a computer (from any location) in the last 12 months 

HH-7 Proportion of households with Internet access at home 

HH-8 Proportion of individuals that used the Internet (from any location) in the last 12 months 

HH-9 Location of individual use of the Internet from all locations in the last 12 months 
Response categories: 
• At home 
• At work 
• Place of education 
• At another person’s home 
• Free Public Internet Access Centre (specific denomination depends on national practices) 
• Charged Public Internet Access Centre (specific denomination depends on national practices) 
• Others 

HH-10 Internet activities undertaken by individuals in the last 12 months 

Response categories: 
• For getting information 
 ° About goods or services  
 ° Related to health or health services 
 ° From government organisations/public authorities via websites or e-mail 
 ° Other information or general Web browsing 
• For communicating 
• Purchasing or ordering goods or services 
• Internet banking or other financial services 
• For education and learning 
• For dealing with government organisations/public authorities 
• For leisure activities 
 ° Playing/downloading video or computer games 
 ° Obtaining movies, music or software 
 ° Reading/downloading electronic books, newspapers or magazines 
 ° Other leisure activities 

Extended core 

HH-11 Proportion of individuals with use of a mobile telephone 

HH-12 Proportion of households with access to the Internet by type of access from home 
• Response categories should allow an aggregation to narrowband and broadband, where broadband 

will exclude slower speed technologies, such as dial-up modem, ISDN and most 2G mobile phone access, 
and which will usually result in a speed of at least 256 kbit/s 

HH-13 Frequency of individual access to the Internet in the last 12 months (from any location) 

Response categories: 
• at least once a day 
• at least once a week but not every day 
• at least once a month but not every week 
• less than once a month 

Reference indicator 

HH-R1 Proportion of households with electricity 
1. Since electricity is not specifically an ICT commodity, but important nevertheless for developing countries 

prerequisite for using ICT, it is not included in the core list, but included as a reference indicator, just like the 
number of households, population, GDP etc. will be. 
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Core indicators on access and use of ICTs by businesses 

Basic core 

B-1 Proportion of businesses using computers 

B-2 Proportion of employees using computers 

B-3 Proportion of businesses using the Internet 

B-4 Proportion of employees using the Internet 

B-5 Proportion of businesses with a website (or web presence where the business has control over the content) 

B-6 Proportion of businesses with an intranet 

B-7 Proportion of businesses receiving orders over the Internet 

B-8 Proportion of businesses placing orders over the Internet 

Extended core 

B-9 Proportion of businesses accessing the Internet by modes of access 

• Response categories should allow an aggregation to narrowband and broadband, where broadband 
will exclude slower speed technologies, such as dial-up modem, ISDN and most 2G mobile phone access, 
and which will usually result in a speed of at least 256 kbit/s 

B-10 Proportion of businesses with a Local Area Network (LAN) 

B-11 Proportion of businesses with an extranet 

B12 Proportion of businesses using the Internet by type of activity 

Response categories: 

• Internet e-mail 

• Getting information 

 ° About goods or services 
 ° From government organisations/public authorities via websites or e-mail 
 ° Other information searches or research activities 

• Performing Internet banking or accessing other financial services 

• Dealing with government organisations/public authorities 

• Providing customer services 

• Delivering products online 

ICT sector basic core 

ICT-1 Proportion of total workforce involved in the ICT sector 

ICT-2 Value added in the ICT sector (as a percentage of total value added) 

ICT-3 ICT goods imports as percentage of total imports 

ICT-4 ICT goods exports as percentage of total exports 
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1 WSIS  AND  THE  DIGITAL  DIVIDE 

1.1 From “Missing Link” to “Digital Divide” 
The origins of the digital divide can be dated quite precisely to 24 May 1844 when the first electronic 
telegraph route was opened between Washington D.C. and Baltimore, and when Samuel Morse sent the 
historic first message “What hath God wrought?” That first link privileged the two end-points of the circuit, 
but every other point on the globe suddenly found itself on the wrong side of a newly-opened digital divide. 
However, by the time the original telegraph circuit was extended to reach Philadelphia and New York, the 
digital divide was already starting to be reduced. Indeed, one of the missions of ITU, founded 21 years later, 
was to “extend the benefits of the new telecommunication technologies to all the world’s inhabitants”. 

As the telephone, invented by Bell in 1876, began to supersede the electronic telegraph, the telecommu-
nications industry started upon a century-long detour during which the majority of communications was 
transmitted via analogue rather than digital circuits. But the digitisation of public telecommunication 
networks, which began in the 1980s, is now almost complete and the analogue divide has once again given 
way to a digital divide. 

Some twenty years ago, at the start of the second “digital” era in telecommunications, ITU published a report 
it had commissioned from a panel of renowned international experts, the Independent Commission 
(“Maitland Commission”) on Worldwide Telecommunication Development, entitled “The Missing Link”1.  

The “Missing Link” refers to the gap in telecommunications development, within and between nations; what 
we now call the “digital divide”. The report called for “decisions at the highest political level” to bring “all 
of mankind within easy reach of a telephone by the early part of the next century”. Although, as can been 
seen from the data presented in chapter four, the international community missed this original target, the 
“decisions at the highest political level” are now closer to fruition with the holding of the World Summit on 
the Information Society (WSIS), which is the first time this issue has been discussed at the level of Heads of 
State and Government. The WSIS Declaration of Principles, adopted by the first phase of the WSIS in 
December 2003, contains the following commitment (paragraph 10): 

“We are also fully aware that the benefits of the information technology revolution are today 
unevenly distributed between the developed and the developing countries and within societies. We 
are fully committed to turning this digital divide into a digital opportunity for all, particularly for 
those who risk being left behind and being further marginalized”. 

The WSIS process represents a new departure because it has been based, right from the start, on a multi-
stakeholder process. In this background report, prepared for the WSIS Thematic Meeting held in Seoul, 
23-24 June 2005, we examine how multi-stakeholder partnerships can help in bridging the digital divide. 

1.2 The digital divide: More than just infrastructure 
One of the reasons the telephone became popular as an alternative to the electronic telegraph was because it 
required no special skills, like learning Morse code. The original digital divide of the mid 19th century had 
been marked by a gender divide (most telegraph operators were women), but the simplicity of the telephone 
helped to make telecommunication much more widely available to end-users, including men. 

With the new digital divide, which has opened up since the digitisation of telephone networks, the issue of 
skills has once again come to the fore. The new generation of ICTs requires literacy, manual dexterity and no 
small measure of technical knowledge, for instance to configure a broadband connection or open an Internet 
service account. Even the mobile phone can sometimes confound and frustrate. Thus the digital divide now 
reflects a plurality of different divides: of gender, of age, of educational ability, of disability, urban/rural etc, 
as well as other divides that are closely related to disparities in wealth, such as class, ethnic origin, 
affordability, etc. 

The term “digital divide” itself was coined to characterise differences in access among different social 
classes, and different regions within a single country: the United States2. The WSIS process has helped to 
focus attention on the plurality of different divides and on the requirement for a multi-stakeholder approach 
in tackling them effectively. 
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How much progress has been made in reducing the digital divide? Although it is not sufficient just to 
measure the diffusion of infrastructure and services to gauge the digital divide, measures of the number of 
users, and their geographical distribution, still provide the best way to judge the extent of the digital divide. 
As a rough rule of thumb, the older and more popular a particular technology, the greater its diffusion and 
the less the effect of the digital divide3. 

The most diffused ICT in common use today is radio, followed closely by television. Their penetration is 
close to universal, although it is quite hard to measure simply because radio and television are so widespread 
that they rarely feature in official statistics. As shown in Figure 1.1, the spread of television sets between 
high income economies and lower and middle-income ones is coming close to that of the global population. 

 

Figure 1.1: The newer the technology, the less even the level of global diffusion 

Diffusion of major networks and global population between high-income economies and middle and lower income 
ones, 2004 
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Source:  ITU World Telecommunication Indicators Database. 
 

 
 

 

Television sets have a sixty-year head start over broadband, and although broadband is growing faster in its 
early years that any previous ICT 

4, nevertheless, there were only 150 million or so broadband subscribers at 
the start of 2005, compared with over 1.2 billion television sets. More than 86 per cent of broadband users 
are found in the high income economies which account for only 16 per cent of the world’s population. 

1.3 Structure of the report 

In this report, the emphasis is not so much on assessing the reasons for the digital divide, but rather on 
looking at innovative ways to reduce and eventually to bridge the divide, in particular through the use of 
multi-stakeholder partnerships. 

• Chapter two looks at the role of multi-stakeholder partnerships in bridging the digital divide; 

• Chapter three presents a series of mini case-studies of multi-stakeholder partnerships in action; 

• Chapter four considers the challenges of measuring the digital divide; 

• Finally, Chapter five looks at strategies for overcoming barriers and enhancing partnerships. 
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2 THE  ROLE  OF  MULTI-STAKEHOLDER  PARTNERSHIPS  IN  BRIDGING  THE  DIGITAL  
DIVIDE 

2.1 Defining multi-stakeholder partnerships 

Partnerships can be conceptualized as alliances of different stakeholders created as means to an end that 
would otherwise be difficult to accomplish based only on the capabilities and resources of a single entity or 
stakeholder category. Although there is no unanimously accepted definition of multi-stakeholder partner-
ships (MSPs), existing definitions5 emphasize those characteristics that tend to make these partnerships 
successful in the long term. According to these definitions, well-structured partnerships bring together 
stakeholders from the different sectors, such as the public sector, businesses, civil society and international 
organisations, in a manner such that the different partners: 

• collaborate towards the achievement of a well-defined common goal or project; 

• fulfil a specific role or responsibility; that is, its core competencies match a specific need not already 
covered by other partners; 

• complement each others’ capabilities and resources (human and capital), making the partnership 
stronger through the sum of its parts; 

• share equally the risks, costs and benefits of the partnership and of implementing the project; 

• are able to reach consensus, deal with discrepancies and have available mechanisms for dispute 
resolution. 

2.1.1 An evolving concept 

Establishing alliances with other partners to deal with a common problem or, to strengthen one’s own 
weaknesses, is a strategy as old as humankind. What has given a new meaning to the concept of partnerships 
in recent years, particularly when dealing with the social and economic issue of the digital divide, is a change 
in its scope. 

The processes of liberalization and privatisation of the telecommunication sector around the world, together 
with the introduction of new technologies, brought new players into an arena traditionally restricted to 
governments and international organisations. Until the early 1980s, in most countries, government entities 
were, for the most part, exclusively in charge of planning and implementing telecommunication policies 
involving network expansion, the promotion of universal service goals and the introduction of advanced 
information and communication technologies (ICTs) and services. In the last two decades, private sector 
service providers have been gradually increasing their participation in the telecommunications market, 
focusing initially on privatisation opportunities and more recently on the introduction of wireless 
communications, Internet and other advanced services. Together with national governments, the private 
sector has become the key player for network expansion, for the introduction of new technologies and 
services and, in many countries (see Box 5.2), private companies also share the burden of financing universal 
access programs. 

International initiatives, such as the World Summit on Sustainable Development or the Millennium 
Declaration, adopted by leaders of 147 Member States of the United Nations in September 2000, have also 
contributed towards a more expansive view of partnerships, in which the participation of multiple 
stakeholders, particularly from civil society and non-governmental organisations (NGOs), is seen as essential 
to achieving sustainable development. Resolution III. 20 of the Millennium Declaration specifically states 
the commitment of the Member States “to develop strong partnerships with the private sector and with civil 
society organizations in pursuit of development and poverty eradication”6. 

The commitments contained in the Millennium Declaration can be expressed in eight Millennium 
Development Goals (MDGs: see Box 2.1), which included targets and indicators to guide their implemen-
tation and evaluation. As shown in Box 2.1, Goal 8 underscores the role that the international community has 
given to multi-stakeholder partnerships in achieving internationally-agreed development goals. 
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Box 2.1: Global Commitment towards Development: The Millennium Development Goals (MDGs) 

The Millennium Declaration adopted at the fifty-fifth General Assembly of the United Nations represents the 
commitment of 147 Heads of State and Government to collaborate towards development and the improvement of 
people’s livelihoods through the eradication of poverty, hunger, major diseases, as well as the amelioration of 
education, gender and environmental issues. The MDGs cover: 

Goal 1:  Eradication of extreme poverty and hunger 

Goal 2:  Achieving universal primary education 

Goal 3:  Promotion of gender equality and empowerment of women 

Goal 4:  Reduction of child mortality 

Goal 5:  Improving maternal health 

Goal 6:  Combat HIV/AIDS, malaria and other diseases 

Goal 7:  Ensuring environmental sustainability 

Goal 8:  Developing a global partnership for development 
Source: Resolution adopted by the General Assembly (8 September 2000). Available from: http://www.un.org/milleniumgoals; 
 http://www.un.org/millennium/declaration/ares552e.htm; accessed 15 June 2005. 
 

 

The inclusion of members of civil society and NGOs in international fora dealing with development issues 
and the digital divide brings new voices and perspectives to the debate and policy-making arena. Taking into 
consideration the concerns and expectations of those who represent the general population is expected to 
increase the legitimacy of the policies and strategies resulting from the consultation. It can also improve the 
sense of ownership and involvement of these organisations during the implementation process. 

In a similar inclusive and collaborative process, the World Summit for the Information Society (WSIS), 
through its Declaration of Principles and its Plan of Action, is promoting the use of ICTs for the achievement 
of the MDGs and the reduction of the digital gap (Box 2.2). The Plan of Action calls upon the governments 
of Member States to engage in open dialogue with the private sector and civil society, encouraging the 
formation of partnerships to devise and implement national and regional e-strategies7. Section C.8.b of the 
Plan of Action encourages each country to “establish at least one functioning Public/Private Partnership 
(PPP) or Multi-Sector Partnership (MSP), by 2005 as a showcase for future action”. To ensure that the 
different entities comprising civil society were represented and able to participate actively in the WSIS 
process itself, a new Civil Society Bureau was created to coordinate their contributions (mirroring the WSIS 
Bureau created by governments), and a series of “families” were created to work on different WSIS-related 
issues. 

2.2 Who are the stakeholders? 

Multi-stakeholder partnerships can involve two or more of the following main stakeholder groups: 

• Public sector – composed of central ministries, telecommunication regulatory entities, parliaments, 
sector line ministries, ministries of Finance, as well as regional and local governments and in some 
countries state-owned or city-owned network operators. The public sector plays a major role in 
establishing national policies and e-strategies aimed at bridging the digital divide. Historically, 
governments have been linked to the development of fixed-line telecommunication networks, and as 
such, still retain some level of ownership in incumbent providers of basic telephone services in many 
countries. 

• Private sector – composed of firms and private sector associations. The business sector is 
increasingly seen as the major force in the deployment of advanced ICT networks, technological 
development and the provision of telecommunication services, content and applications. 

http://www.un.org/milleniumgoals
http://www.un.org/millennium/declaration/ares552e.htm
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Box 2.2: The role of ICTs in achieving the MDGs 

One of the targets included in MDG #8 indicates the commitment of member states to develop partnerships “in 
cooperation with the private sector, to make available the benefits of new technologies, especially information and 
communication”. A recent OECD report on the impact of ICTs on development and pro-poor strategies points out 
that, even though access to ICTs tends to be pursued as an end in itself, ICTs are better conceived as means towards 
the achievement of development goals, including poverty reduction. ICTs can impact development, for instance, 
through: 
• Access and diffusion of information across traditional barriers: Access to information, such as market prices, 

weather, emergency situations and health issues, reduces transaction costs related to economic activities; it also 
increases the awareness of different populations to the existence of development programmes and the benefits of 
ICTs. 

• Networking: Providing connectivity among people is one of the most valuable characteristics of ICTs. The 
higher the number of people reachable through a network, the higher its value to its users. Providing access to 
ICTs is just a first, necessary step for connectivity. True access means not only being able to receive 
information, but also being capable of using ICTs to produce content and participate in decision-making 
processes, implying a need for training. By giving voice to previously unheard groups, ICTs can improve the 
livelihood of the population as a whole. 

• Improving the efficiency of other economic sectors: ICTs can play a role in sector-specific areas, such as 
agriculture health and education, by providing tools for measurement and evaluation, as well as access to 
resources and information, and job creation.  

Source: Adapted from Batchelor, S. & Scott, N. [2005] “Good Practice Paper on ICTs for Economic Growth and Poverty 
 Reduction”. OECD. 
 

 

• Civil society and Non-Governmental Organisations (NGOs) – a broad sector which is usually 
conceived as an intermediary between the State and the general population, giving voice to the 
diverse interests and demands of a host of communities and theme-oriented organisations before the 
State and, increasingly, before international organisations. In the context of the WSIS, Civil Society 
is delineated based on the definition of the UN Joint Inspection Unit: 

“movements, entities, institutions autonomous from the State which in principle, are non-profit-
making, act locally, nationally and internationally, in defence and promotion of social, 
economic and cultural interests and for mutual benefit”. 

In contrast to civil society, NGOs are usually more structured entities with legal status and official 
recognition, such as youth, women, disabled, and indigenous organisations, among others. Entities 
grouped under civil society include trade unions, the media, academia and educational entities8, 
cities and local authorities, the science and technology community, faith-based groups, social 
movements, parliamentarians and individuals. 

• International and regional organisations and financial institutions: These multi-lateral organisations 
facilitate the coordination of national policies and standards to facilitate homologation, promote the 
exchange of experiences and knowledge and provide resources and expertise for sustainable 
development programs. 

2.3 The complementary role of stakeholders 

Partnerships are established under the expectation that the different stakeholders will receive mutual benefits 
as a result of investing their competencies and human or financial resources, and sharing risks for the general 
benefit of the multi-stakeholder relationship. These benefits may be connected directly to the expected 
outcomes of the MSP project or to intended consequences of the stakeholder’s participation in the 
partnership. Many businesses, for instance, engage in MSPs not only for the value of the project, but also as 
a way to improve their public image, expand their political influence, gain tax incentives or promote 
awareness of their products and services on potential customers. Whatever the benefit expected by the 
partner, it is important for the long-term sustainability of the partnership that all its members develop a sense 
of ownership in the project, through either financial or in-kind contributions, to strengthen their commitment. 
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The commitment towards MSPs has also been emphasized by the realization that the scope of the issues 
included in the Millennium Declaration and the WSIS process is so large that it cannot be undertaken 
without the active participation of all the different stakeholder groups. In this sense, the MDGs and WSIS are 
contributing to the development of stronger interdependence and collaboration among these groups 
(Figure 2.1). 
 

Figure 2.1: Stakeholders bring different interests and capabilities into partnerships 

International
Organisations

•Policy & standards 
coordination
•Sharing knowledge, 
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resources
•Regional 
cooperation
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•Public relations
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ICT benefits
•Promote usage of ICT 
services

Civil Society
•Voice to social needs and interest
•Responsive to culturally-bounded needs
•Increased legitimacy of projects
•Improved ownership

Governments
•Enabling policy and regulatory environment 
(transparency, risk reduction, inclusiveness)
•Measurement & monitoring of digital divide
•Problem identification and consultation
•Promotion of e-Strategies, affordability, 
competition

Multi-Stakeholder 
Partnerships

 
Source:  ITU. 
 

 
 
 

Governments, the private sector, international organisations and civil society depend on each other for the 
successful implementation of their partnerships and projects. From the government perspective, for instance, 
the multiple demands on public resources have increased its reliance on the financial resources, expertise and 
administrative capabilities of businesses and corporations to extend the network and provide advanced 
services to rural and underserved urban areas; their participation as member states in international 
organisations allows them to collaborate with other countries and organisations in the pursuit of common 
goals. Finally, the inclusion of civil society in national e-strategies initiatives ensures the legitimacy of the 
projects and that the policy-making process is truly representative. 

Similarly, businesses require governments to provide an enabling regulatory environment, in which 
principles of transparency, non-discrimination and neutrality are put into practice clearly. Transparency and 
clear rules reduce the risk of regulatory capture and promote investment in the ICT sector. Local and national 
governments can also benefit businesses and communities by stimulating demand and attracting the supply 
of ICT services in rural areas when acting as an anchor tenant in broadband initiatives. In the United States, 
these types of project are being used increasingly by municipal governments to promote the deployment of 
advanced services in their areas. 

For small businesses and grass-root projects developed by civil society, the commitment of government 
entities and international organisations to participate in partnerships acts as a de facto endorsement of their 
programmes and empowers them in their search for alternative sources of funding to facilitate long-term 
sustainability. These endorsements also encourage the participation of the private sector. The collaboration 
of each of partner will thus be necessary if the goals of development and of bridging the digital divide are to 
be achieved by 2015. 
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3 MULTI-STAKEHOLDER  PARTNERSHIPS  IN  ACTION 

3.1 Stocktaking of WSIS-related activities 
In the framework of the WSIS process, since October 2004 the WSIS Executive Secretariat, assisted by ITU, 
has been undertaking a stocktaking exercise of WSIS-related activities9, leading to the creation of an 
inventory database on the projects that have been carried out by diverse stakeholders throughout the world. 
As of 8 June 2005, the database contained details on more than 1 873 WSIS-related activities, including 
project descriptions, supporting documentation and URLs, which are searchable by WSIS action lines, the 
development goals contained in the Millennium Declaration (MDGs), geographical coverage, keyword, etc. 
Just under half of the projects submitted were carried out in multi-stakeholder partnerships, which 
demonstrates the importance of collaboration in the process of information society development. As the 
WSIS stocktaking is a continuous process and the database remains open for all new submissions, the 
statistics and conclusions below reflect the situation as of the beginning of June of 2005. However it is 
expected that the number of entries on MSP projects will increase in the near future. 

3.2 Stocktaking of multi-stakeholder partnership activities  
As of 8 June 2005, the total number of activities in the database based on multi-stakeholder partnerships was 
891, of which just over half had been submitted by governments and a further 22 per cent from international 
organizations. The remaining activities were submitted by civil society, business entities and other entities 
(see Fig. 3.1). More than half of the activities were national in scope and a further third were international. 
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Figure 3.1: Breakdown of multi-stakeholder partnership projects in the WSIS stocktaking database 
By stakeholder, by geographical, and by region 
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Source: WSIS Stocktaking Database, based on 891 multi-stakeholder partnership projects submitted at 8 June 2005, from a 
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Western Europe and Others Group (including North America, Australia and New Zealand) accounted for just 
under a half of all submissions by country of origin (47%), with the next most important region being Asia-
Pacific (21%). Eastern Europe is the region with the smallest number of MSP projects (6%). 

Taking into consideration that three-quarters of the MSP projects have been submitted by governments and 
international organisations, one may suppose that other stakeholders, (civil society and business entities) still 
face problems in setting up links with the other stakeholders in order to join forces to develop the 
Information Society. From this perspective, any kind of assistance in fostering development of cooperation 
among stakeholders, other than public ones, should be promoted.  

Figure 3.2 summarizes the breakdown of geographical coverage by type of stakeholder. More than third of 
all MSP projects, i.e. 309, have been submitted by governments on activities carried out at the national level. 
However, governments have also succeeded in setting up partnerships for projects with international and 
regional coverage as well. International organisations had a high number of MSP projects with international 
and regional coverage, although the amount of the projects on local and national level was more limited. In 
general, there are a relative small number of MPS projects at the local level. Either, business entities and 
international organisations do not appear to demonstrate much interest in investing in this type of projects, or 
more likely the information is being submitted on their behalf by other stakeholders. 
 

Figure 3.2: Geographical coverage by stakeholder and coverage of MSP projects by region 
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Source:  WSIS Stocktaking Database, based on 891 multi-stakeholder partnership projects submitted at 8 June 2005. 
 

 

 

The Figure 3.3 summarizes the coverage of MSP projects by region. In general one observes a significant 
majority of national projects, even in Eastern Europe, the region with the smallest number of MSP projects 
in total. Western Europe is an exception here, however. In spite of high number of national MSP projects the 
amount of international ones was double. In the Latin America and Caribbean (LAC) region, Asia & Pacific 
and Africa, the number of regional MSP was relatively high. 

Figure 3.4 demonstrates the breakdown of entities implementing MSP projects by region. The dominance of 
governmental MSP projects is visible in each region. In particular Western Europe and North America 
demonstrates a very high number of MSP projects, many of them submitted by international organisations 
and financial institutions. The Asia & Pacific and Africa regions have a particular focus on MSP projects 
submitted by civil society, which underlines the positive role of these stakeholders for the process of 
information society development in these regions. 



 

 302  Chapter 4 – The role of multi-stakeholder partnerships    
 

 
 

Figure 3.3: Coverage of MSP Projects by region 
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Figure 3.4: Entities implementing MSP projects by region 
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Multi-stakeholder partnerships are being used in the implementation of national e-strategies, for the 
promotion of access and capacity building and in application projects, which employ ICTs to improve the 
efficiency of other economic sectors’ activities or for the benefit of particular social groups. The following 
section provides a brief overview of these three different types of projects. 

3.3 Multi-stakeholder partnerships projects 

3.3.1 National Policies 

The main goal of most national ICT policies is to provide their population with access to basic and advanced 
telecommunications infrastructure, while developing an enabling environment for applications in fields such 
as commerce, education and health. As stated above, governments are a key force in the planning and imple-
mentation of projects aimed at bridging the digital divide. Although the majority of government policies 
have a national focus, limitations in local human and financial resources, as well as the interest of expanding 
the impact of ICT projects beyond national borders, has prompted governments increasingly to work 
together with their neighbours in establishing regional and international strategies that address different 
aspects of the digital divide. Even where the characteristics of each country’s populations differ, there are 
still enough similarities in their needs, interests and concerns to justify regional and international efforts in 
this area. The Asian Broadband Project, an action initiated by the government of Japan, is a clear example 
of this type of collaborative effort (see Box 3.1). 
 

Box 3.1: Making Asia a global information hub 
On the basis of the “Asian Broadband Programme”, since 2002, an initiative of the Government of Japan, a wide 
range of measures have been deployed to bridge the digital divide, to bring the benefit of ICT to all the people in 
Asia and to seek their further social, economical, cultural development. Setting 2010 as the target year, a common 
goal in Asia is to invigorate information flows within the region to make Asia a whole global information hub. The 
Programme aims both at enhancing technical and infrastructural capacities and diversifying digital content. The 
goal of the joint efforts is to increase the volume of information flows between Asia and the rest of the world, 
improving at the same time the quality of the information and knowledge shared. 
The ambition of the partners involved is manifest-making Asia a leading region in the field of ICTs, particularly in 
the development of next-generation mobile communications technology, paying special attention to strengthened 
security and other beneficial features. A cultural and grassroots subset of specific goals is also developed to digitize 
and archive major cultural assets in Asian countries. 
Fostering the relationship among Asian countries, this Programme’s goals go beyond technical cooperation and the 
pure ICT benefits. In the project concept is reflected the awareness of the vital importance of building network 
infrastructure so as to enable all peoples in Asia to access broadband platforms at an affordable price level in the 
future. The partnerships formed including ten Asian economies (namely China, Indonesia, Japan, Republic of 
Korea, Lao PDR, Malaysia, Philippines, Singapore, Thailand and Vietnam) are a catalysing agent in the process of 
enabling all people in Asia to take advantage of the digital opportunities, while paying special attention to the needs 
of developing countries. 
Source:  WSIS Stocktaking Database at http://www.itu.int/wsis/stocktaking. 
 

 

International organisations and financial institutions are interested in promoting collaboration among 
countries within the same region and between regions to extend the impact of ICT projects to larger 
populations and make the most out of scarce financial resources. To achieve this goal, however, it is 
necessary also to put emphasis on developing the capacity of stakeholders in developing countries to 
participate effectively in international decision-making processes related to ICTs and development. The 
Department for International Development (DfID) of the United Kingdom is promoting such an initiative in 
East and Southern Africa. The Collaboration on International ICT Policy for Eastern and Southern Africa 
(CIPESA), based in Uganda, is part of the Catalysing Access to Information and Communications 
Technologies in Africa (CATIA) Initiative and it aims to build multi-stakeholder policy-making capacity in 
African countries, particularly in areas related to ICT and poverty reduction. 

National ICT policies and access strategies are increasingly collaborative efforts. Establishing ICT-related 
policies is no longer the exclusive responsibility of Information and Communication Ministries. Ministries of 

http://www.itu.int/wsis/stocktaking
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Education, Finance, Commerce, Health, Interior and Culture are becoming involved in the planning of 
implementation of different aspects of these policies, including e-commerce, e-literacy, and e-health projects. 

In Hungary, for instance, the Ministry of Informatics and Communications is partnering with the Ministries 
of Education and of National Cultural Heritage, as well as with public libraries, public education institutions 
and other government bodies in the implementation of four national programmes related to ICTs: the Public 
Net Programme, eSignature/ePreserve, the National Digital Data Archive and the eHungary programme. 
While the Public Net Programme focuses on the provision of an IT-network to connect public institutions 
and communal access points (local public administration organisations falling outside the scope of 
government IT, public institutions, schools, other organisations bearing public functions and non-
government organisations), the National Digital Data Archive intends to preserve and diffuse in a digital 
form the cultural heritage of the country. The eHungary project also highlights the importance of public-
private collaboration, as a strategy to rapidly expand the access of the population to public Internet access 
points. To this end, the Ministry supports various organisations and institutions that already operate, or are 
committed to establishing and operating, new communal Internet access points as eHungary points. Finally, 
the eSignature/ePreserve programme aims to increase the level of security in the use of electronic signatures 
for electronic commerce and public administration business. 

Similarly, in Egypt, the Ministry of Communications and Information Technology, in collaboration with 
financial institutions, telecommunications operators, Internet service providers, content providers and civil 
society, among others, are implementing a comprehensive E-Readiness Plan. This Plan includes initiatives 
aimed at increasing the penetration and use of advanced telecommunication services in Egypt through the 
expansion of ADSL services, the establishment of telecentres, the provision of affordable broadband, 
subscription-free internet connection schemes, as well as access to affordable personal computers and 
software. 

In order to foster multi-stakeholder partnerships, very often governments include in their national policies 
strategies for the establishment of incubators and research programmes that encourage stakeholders to join 
forces with them and build an environment propitious for the development of the information society. In 
other cases, the stakeholders are invited by the governments to participate in the development of the ICT 
strategy plans themselves. 

For instance, in Samoa the 2002 National ICT Steering Committee, established to develop ICT policies and 
a National ICT Strategic Plan, opened consultations with the broader community composed of repre-
sentatives of the private sector, NGOs, mayors at the village level and presidents of all the woman’s 
committees. The National ICT Strategic Plan that resulted from this consultation project was adopted by the 
national Cabinet in August 2004. Cooperation and consultation processes between governments, business, 
industry and civil society have also been used in New Zealand and the Philippines in the development of 
their Digital Strategy and Information Systems Strategic Plan respectively10. 

Finally, it is important to point out that although most national policies initiatives are based on a trickle-
down approach, that is, the benefits of the programme are expected to go from the top down and eventually 
reach the general population, some bottom-up ICT initiatives have been so successful that were later on 
adopted as national policies and supported by the government. This is the case of the Window to the Future 
alliance in Lithuania (see Box 3.2), a telecentre and capacity training project that exemplifies two areas in 
which collaborative strategies of different stakeholders have been particularly successful, as discussed in 
section 3.3.2. 

3.3.2 Promoting access: Telecentres and capacity building 

Fostering access to infrastructure should be among the priorities of all governments. In particular, developing 
countries look for appropriate measures that would let them enlarge the number of ICT users. Very often the 
costs of access to the ICTs significantly exceed the financial possibilities of the citizens, thereby relegating 
them to the background of the emerging Information Society. Telecentres are one popular measure to extend 
access to ICTs for all, helping to bridge the digital divide. ITU research has demonstrated that shared access 
to ICT infrastructure has rapidly gain popularity among users, in particular in developing and transition 
economies facing poor ICT penetration rates. For instance some 83% of Peruvian, 42% of Bulgarian and 
36% of Polish Internet users reported to regularly attend cybercafés in 2002. 
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Box 3.2: Lithuania’s bottom-up approach 

In some countries, national strategies are created using a bottom-up approach. For instance, in Lithuania the multi-
stakeholder partnership Window to the Future alliance, consisting of Lithuanian mobile and fixed telecommuni-
cations companies, the largest banks, as well as the largest Lithuanian IT companies, has achieved success in the 
development of public Internet centres. In 2002, Window to the Future established 72 public Internet centres 
(PICs). The alliance’s success encouraged the Lithuanian government to join the alliance and in late 2002 the 
Ministry of Interior of the Republic of Lithuania concluded an agreement of cooperation for the creation of an 
integral strategy to coordinate the establishment of Internet centres in different locations in Lithuania. The 
Consortium worked together with the authorities in approving the allocation of funds for the establishment of PICs 
in 2003 and in the selection of 100 PIC from applications received. They also have announced two open tenders for 
Internet connection services and the procurement of hardware. 

     
By May 2004, 175 public Internet access points had been established in cooperation with local government 
institutions all over Lithuania. In the meantime, the alliance launched, in cooperation with the Ministry of 
Education and Science, a teaching project and a computer-training programme, to promote the use of the Internet. 
Within nine months, some 20 000 people had been trained. 
Source: WSIS Stocktaking Database at: http://www.itu.int/wsis/stocktaking and alliance website http://www.langasiateiti.lt  

 

Usually telecentres are created under the initiative of public institutions. However, more and more often, one 
finds increased participation by the private sector and civil society stakeholders in setting up of this kind of 
access infrastructure. The purpose of telecentres can be diverse. Very often, apart from providing access, the 
centres provide e-education, foster e-business expansion, or encourage e-government development, like for 
instance in the examples from Latin America, Eastern Europe and Africa presented in Box 3.3. 

Increasing access to ICTs is also an important target of international initiatives, such as the Millennium 
Declaration and the World Summit for the Information Society. As part of the international commitment to 
promote development and connectivity, the International Telecommunication Union (ITU), together with 
around 20 other partners, launched on 16 June 2005 the “Connect the World” partnership11. The initiative is 
specifically designed to encourage new projects and multi-stakeholder partnerships to bridge the digital 
divide. Connect the World provides a showcase to promote them and in particular to meet the WSIS commit-
ments, which include connecting all villages with ICTs and reaching one half of the world’s inhabitants by 
the year 2015. There are currently an estimated 800 000 villages worldwide with no form of ICT connection. 

Connect the World is a true MSP in that the partners cover all the main categories of stakeholder: 

• Governments: The initial partners include France, Egypt and the Korean Agency for Digital 
Opportunity (KADO); 

• Business entities: Alcatel, Huawei, Intel, Microsoft, KDDI, Telefónica, Infosys and WorldSpace; 

• Civil Society: Télécoms Sans Frontières, the MS Swaminathan Research Foundation and Child 
Helpline International; 

• Intergovernmental organisations: ITU, UNESCO, UPU; and other international and regional 
organisations: European Commission, the International Telecommunication Satellite Organization, 
RASCOM and the United Nations Fund for International Partnership (UNFIP). 

http://www.itu.int/wsis/stocktaking
http://www.langasiateiti.lt/
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Box 3.3: Establishing telecentres around the globe 

Brazil demonstrates significant experience in fostering the creation of telecentres. Through its Digital Inclusion 
Program, the Ministry of Social Development and Fighting Hunger (MDS) promotes the creation of Telecentres 
Network requiring installation of telecentres in almost 6 000 Brazilian municipalities, precisely in institutions 
representing or supporting the micro-enterprise and small-enterprise segment, with the purpose of improving 
competitiveness of the Brazilian enterprise and the employment and income condition of the population1. 

MDS’s other programmes encourage Brazilian NGOs and other non-profit civil society stakeholders in setting up 
the telecentres in areas with low IT penetration. Interested institutions and organizations fulfilling required 
conditions may receive a donation in the form of 10 computers each. In 2004, there were 137 applicants that met the 
conditions2. 

Moreover, the Brazilian Ministry of Development, Industry and Trade (MDIC), in cooperation with the Brazilian 
Army, is equipping 34 posts along Brazil’s Amazon border zone intends to trigger self-sustainable development of 
telecentres in order to provide the people of these communities access to the Web, as well as IT training. The 
Brazilian government encourages the private entities from this region to donate hardware in exchange for becoming 
a partner institution of Brazil’s Hunger Zero Program, thus becoming tax-exempt and contributing to fostering 
social mobilization within the business and industrial sectors3. 

The Republic of Colombia sees the creation of telecentres as an effective way for enlarging the Colombian 
Information Society. In the framework of Compartel (Social Telecommunication Programme), the Ministry of 
Communications, inter alia, intends to install 1 097 telecentres in metropolitan areas and 309 telecentres in rural 
areas with more than 1 700 inhabitants. In this way, once the programme is complete, approximately 4.7 million 
citizens will benefit from access to ICTs. The development of the new infrastructure requires an investment of 
USD 58 million, which is being covered by public funds, as well as the Communication Fund4. 

Also, Romania recognises the great importance of telecentres for bridging digital divide. In 2004 the National 
Regulatory Authority for Communications developed the “Multipurpose Community Telecentres” (MCTs) project 
in order to foster availability of affordable electronic communications throughout the territory of Romania. 
Nowadays the telecentres are financed through contributions of the operators and ITU. However for each of the 
MCTs, it is planned that financial self-sufficiency should be reached within three years. Over time, the respon-
sibility of the operation of the telecentres should be gradually taken over by local communities5. 

Sudan’s experiences demonstrate that the initiative of setting up telecentres can also come from the private sector. 
SUDATEL, Sudan’s incumbent telecom company, in cooperation with many public and private institutions, 
international donors, and community organizations, has developed telecentres to provide access to ICTs, 
particularly in remote and rural areas. Telephony is overwhelmingly the main service, however, other services are 
offered, especially fax, Internet, telemedicine, tele-education as well as photocopying6. 
Notes: 1) For more details see http://www.telecentros.desenvolvimento.gov.br/; 
 2) For more details see http://www.desenvolvimentosocial.gov.br/, 
 3) For more derails see http://www.telecentros.mdic.gov.br/, 
 4) For more details see http://www.compartel.gov.co/, 
 5) For more details see http://www.mcti.ro/, 
 6) For more details see http://www.sudatel.net/. 
 

 

The partners are all active in one of three broad fields: Enabling environment, infrastructure and readiness, as 
well as applications and services. 

It is important to remember that connectivity is just the first pre-condition for access. Once the ICT tools are 
within the reach of previously unconnected communities, it is necessary to build local capacity and heighten 
awareness of their potential capabilities so that they are customised to the benefit of those communities. 
Training and capacity building are thus necessary practices to attain true access to ICTs. 

Training and capacity building activities tend to be more successful when cultural and language issues are 
taken into consideration. Some capacity building projects, such as eLang Viet (see Box 3.4), have realized 
that the provision of content and training in the local language fosters the sense of ownership of those who 
participate in them. Capacity building thus helps not only to raise the level of know-how knowledge in these 
communities, but also motivates them to produce their own content. 

http://www.telecentros.desenvolvimento.gov.br/
http://www.desenvolvimentosocial.gov.br/
http://www.telecentros.mdic.gov.br/
http://www.compartel.gov.co/
http://www.mcti.ro/
http://www.sudatel.net/
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Box 3.4: Capacity building with a local flavour 

eLangViet (e-Vietnamese Village) 

Vietnam is one of the Asia-Pacific economies experiencing both the development divide in relation to economically 
advanced countries and an internal digital divide. The complex ethnic mosaic of the country as well as the wide gap 
in revenues sets forth a premise for traditional social fragmentation. Disparities between rich and poor, between 
rural and urban population as well as between grass roots communities are tangible in terms of educational level, 
health status, quality of life, access to resources, and respectively to job opportunities and high income. 

In order to intervene efficiently in this difficult context, UNCTAD and UNDP, under the Global Programme on 
Globalisation, Liberalisation and Sustainable Human Development have taken up the challenge of addressing the 
issue of overall social development through the creation of an online network based on easy-to-understand 
Vietnamese-language know-how in health, education, agricultural production, crafts and trade. Information and 
knowledge can be accessed by the poorest sections of Vietnamese society through computers based in specially 
developed community telecentres. In addition, the local grassroots community is provided with relevant IT training 
in order to awaken their curiosity and enhance their creativity and potential of autonomous action. The beneficiaries 
of the project are urged to take advantage of the facilities offered while bringing them the awareness of the value of 
the skills learnt to make their own decisions and choose their future personal and professional development. This 
approach can assure a sustainable and fruitful outcome of the project activities. 

eLangViet operates initially in eight pilot villages with population of about 70 000 persons spread across six 
provinces. This pilot stage will last for two years before the network is rolled out across the provinces and then the 
country, based on the lessons learned. A further goal of the future deployment of the project at the national level 
would be to strengthen Vietnam’s domestic markets, contribute to the improvement of the general welfare and lead 
targeted coherent action for poverty reduction. 

REACH Afghanistan (Radio Education for Afghan Children) 

Developed to help address the educational needs of Afghan children aged from 6 to 16 who, due to conflict, have 
received little or no education for many years, REACH Project is designed to bridge the considerable educational 
gap. It is hoped that, by listening to the weekly radio programmes on BBC World Service’s Persian and Pashto 
Services at home, children will be exposed to Afghanistan’s traditions, culture, and history, as well as receive 
information about present-day concerns such as mine awareness and health education. The 15-minute Our World, 
Our Future series are designed to broaden children’s horizons and encourage them to become active learners, by 
giving them tasks to do during and after the programmes that will stimulate learning. Without having the role to 
replace formal education, the programme series are conceived to complement it and stimulate young listeners to go 
further in their studies as well as in their active understanding of their immediate and global environment. Partners 
of BBC’s Afghan Education Project (AEP) in this initiative are the UK Department for International Development, 
UNICEF and the Canadian International Development Agency (CIDA). 
Source:  Selected from WSIS Stocktaking Database entries, at: http://www.itu.int/wsis/stocktaking. 
 

 

There are however social barriers that need to be addressed in order to improve the ability of many 
communities to have true access to ICTs. One of these barriers is illiteracy. In many developing countries, 
the level of literacy in rural communities and among certain groups especially targeted for ICT training, such 
as women, youth, disabled and indigenous peoples, among others, can be very low, thus limiting their ability 
to make use of certain ICTs, like the Internet. This is one reason why, in many countries, e-literacy 
programmes are being implemented hand-in-hand with projects to increase the level of literacy of the 
population. In this sense, ICTs can be used to promote literacy, while at the same time improving the 
e-literacy of the population12. Finally, it should be emphasized that many MSP projects focused on capacity 
training are targeting specific social groups in an effort to reduce existing inequalities in their access to ICTs; 
eLang Viet and REACH Afghanistan are just two examples of this trend. 

3.3.3 ICT applications 

In line with technological progress as well as broadening connectivity, ICTs offer more and more application 
opportunities (see Boxes 3.5 and 3.6). In this way the scope of possible social and economic benefits to be 
reaped from ICTs increases over time, often transforming ICTs into one of most important determinants of 

http://www.itu.int/wsis/stocktaking
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sustainable development. Many ICT applications have no commercial character and from the very beginning 
require fully or partial involvement of the public institutions as well as public funds to thrive. The potential 
benefits and positive spill-over effects of these applications in other sectors of the economy have encouraged 
governments to foster their development through initiatives such as e-government, e-learning, e-health, 
e-employment, e-environment, e-science. Sometimes even e-business or e-agriculture, belonging to the main 
potential fields for commercial applications, are funded by the public sector on a seed funding basis, leading 
to eventual self-sustainability. 

 

Box 3.5: ICT applications in selected economies 

In Azerbaijan, the Ministry of Communication and Information Technologies (MCIT) in partnership with United 
Nations Development Program (UNDP), has developed the National e-Governance Network Initiative. It supports 
efficiency, transparency and accountability in the public sector through the rapid and coordinated expansion of 
e-governance systems, and policies that enable them, to contribute to the delivery of services and protection of 
rights. The project consist of four key outputs: a) the creation of a National Internet Infrastructure and 
e-Government Network; b) establishment and adoption of a Civil Service Code of Practice on privacy and 
protection of data, and security of state computer systems; c) appropriate training of trainers to ensure widespread 
compliance with the Civil Service Code of Practice throughout all levels of governments; and d) the creation of a 
top level government information portal, and pilot Citizen-to-Government information access kiosks in six regions 
of the country. 

In Egypt, the ICT Trust Fund, in cooperation with UNDP as well as other partners including private companies 
sponsoring the portal and NGOs using and it and supplying content, have developed The Community Knowledge 
Generation E-Library Initiative (CKGeL) The objective of this project was to create electronic libraries and 
establish a mechanism that will enable information gathering, validation and maintenance that is relevant to local 
communities and can be provided in digital format. This facilitates its dissemination to end users digitally and, 
when necessary, in printed format, using traditional or “print-on-demand” techniques. Additionally, this project 
defines a strategy for stimulating local knowledge generation, fostering research capabilities using ICT at the school 
or community level. It will also provide tools for machine translation and text-to-speech in Arabic language, in 
order to enable access to information stored in the E-Library to the illiterate, blind and physically impaired. 

In Pakistan, the Ministry of Information Technology IT & T Division, in partnership with many stakeholders, has 
developed the portal Pakistan Health Information Online (Health Information Resource Centre). The purpose of 
this project is to establish an online repository of reliable, timely and easily accessed health information generated 
within the country and abroad to all health professionals, researchers, policy-makers and planners through one 
website. This health information includes the directory of health research, health studies and databases of hospitals 
and doctors of Pakistan, full text of 29 Pakistani journals, surveys and reports etc. It also aims to promote IT 
knowledge to the health professionals through training on specially designed computer software for data 
compilation and its electronic conversion. All this information is envisioned to be disseminated through a web 
portal. It is also planned that major libraries within the country will be linked to this portal. 

In Romania, the Ministry of Communications and Information Technology in partnership with the Ministry of 
Health has created a health portal that provides a unique entry point in terms of information related to health sector 
services, and is available both to patients and medical staff. It secures the online presence of institutions in the 
medical field and facilitates communication between medical staff both within the country and abroad. Through 
providing for basic information on diseases, treatment, medicines etc, the project will increase the importance of 
preventive medicine and will contribute to the reduction of administrative and social costs of diagnosis and offering 
treatment.  

In Thailand, the National Electronics and Computer Technology Centre in partnership with the Japanese Centre of 
International Cooperation in Computerization (CICC), is working on Automatic Web Translation Services. This 
project aims to develop English-to-Thai and Thai-to-English computer-based translation service on the Internet. 
Since 1996 NECTEC has been developing a language translation system with the CICC. This project serves as a lab 
model and provides information on studies related to language translation machines. 

Source:  Selected from WSIS Stocktaking Database entries, at: http://www.itu.int/wsis/stocktaking. 
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Nevertheless, it is difficult to deny the importance of multi- stakeholder partnerships for the development of 
ICT applications, particularly in the case of developing countries, where MSPs are possibly one of the most 
important drivers of their implementation. The heightened importance of MSPs in developing countries is 
due to several factors: 

• Firstly, public funds may be too scarce to bear all costs of implementation of innovative applications. 
In particular in developing countries, confronted with high expenses for development related 
matters, governments may be motivated to rely on private capital in order to fulfil the tasks entrusted 
to the state. From this perspective, each participation of multilateral organisations or private sector in 
development of ICT applications may be highly appreciated. 

• Secondly, the development of ICT applications, particularly in developing countries, sometimes 
involves high investment risk that may exceed the financial potential of local innovators. 
Involvement of governments and multilateral organisations in the ICT application related projects 
may lead to the diminishing the investment risk and can have tangible impact on sustainable 
development of ICT application sector. 

Box 3.6: ICT applications in selected inter-governmental organisations 

FAO (Food and Agriculture Organization of the United Nations), in close cooperation with many regional partners, 
has created the Farmer Information Network (FarmNet), which is a conceptual model for using the new ICTs for 
agricultural and rural development. It aims at creating a network of rural people, supported by intermediary 
organizations such as extension services, using ICTs and conventional media to facilitate the generating, gathering 
and exchanging of knowledge and information. FarmNet projects are ongoing in Bolivia and Namibia with projects 
in the pipeline for East Africa and Latin America. 

The International Trade Centre (UNCTAD/WTO) in partnership with local chambers of e-commerce, is 
promoting the e-Business Forum. Regional e-Business Forums concentrate on exploiting emerging e-business 
opportunities and applying new technologies to promoting trade. E-Business Forums establish dialogue between 
export managers and strategy makers with responsibilities to promote international e-business. They combine 
learning, expertise sharing, interactive dialogue, networking, and business matching in a unique manner. 

ITU (International Telecommunication Union), in cooperation with many regional partners from developing 
countries, has been promoting Electronic Commerce for Developing Countries for more than five years. ITU 
provides technical assistance in the implementation of e-business. Projects have been implemented in Africa, Asia, 
Latin America and Arab Region. Five regional seminars on e-business have been organized to address regional 
technology policy issues and strategies for e-business. ITU also provides direct assistance to developing countries in 
e-business technology policies and strategies. 

UNCTAD (United Nations Conference on Trade and Development) is conducting consultations with key players of 
the tourism sector in order to create a Partnership on E-tourism. As tourism is an information-intensive service, the 
UNCTAD e-tourism initiative is designed to give developing countries the technical means to promote, market and 
sell their tourism services online. 

UNESCO (United Nations Educational, Scientific and Cultural Organisation), in partnership with the National 
Informatics Centre (NIC) and Indian Open Knowledge Network (OKN), has developed a new software tool – Open 
eNRICH – which is a free and open source software programme for the creation and exchange of locally relevant 
knowledge within and between communities in developing countries.  

The UN Economic Commission for Africa (UNECA) has developed the project VARSITYNET: Enabling 
Innovations in the Information Society through Research and Development. VarsityNet programme builds fosters 
cooperation in R&D programmes and exchange of know-how. Projects supported by the Ford Foundation are taking 
place in the Inter-University Council for East Africa (IUCEA) and the Addis Ababa University (AAU). These are 
E-government Services and African Language Development. The former aims to contribute to improving efficiency 
and effectiveness in managing data and information within the administration of a regional institution, the IUCEA. 
The latter is based on the use of an African language in enabling greater access by to government services at a 
grassroots level. Both are using open source as a key element. 

Source:  Selected from WSIS Stocktaking Database entries, at: http://www.itu.int/wsis/stocktaking.  
 

http://www.itu.int/wsis/stocktaking
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• Thirdly, the multi-stakeholder partnerships foster knowledge diffusion. One should expect that 
international MSPs, in particular, should be fruitful in terms of the import of best practices from the 
foreign countries and should contribute to accelerated human-capacity building. However the role of 
national MSPs should not be undervalued. In this way the international MSPs can contribute to 
development of the digital sector in developing economies.  

• Fourth, fostering MSPs that focus on the development of ICT applications contributes to the 
enhanced innovation dynamics. Since the MSPs bring together parties of different origin, very 
often well informed about local needs, the ICT applications can achieve a higher rate of successful 
implementation. 

• Fifth, development of ICT applications by MSPs that involve international partners, such as 
multilateral organisations, international business entities, or even international civil society 
stakeholders, fosters the internationalisation process. Very often the national partners will go 
beyond purely national approaches. 

• Sixth, MSPs foster development of the local e-content. In particular, in the case of developing 
countries, the question of the preservation of national culture and heritage is an important issue as 
together with the accelerating internationalisation process the influence of the other cultures can be 
pervasive.  

As shown in all the examples above, the use of multi-stakeholder partnerships strategies in projects aiming at 
bridging the digital divide is already making a difference around the world. Although the partners and their 
contributions may differ from one project to another, all of them have in common the interest of sharing 
knowledge, resources and competencies to increase access to ICTs. It is clear that the ultimate goal of 
promoting development and fulfilling the MDGs can only be achieved through collaboration. The following 
chapter discusses the advances made in achieving such goals. 

4 MEASURING  THE  DIGITAL  DIVIDE 

4.1 Digital divide trends 

One of the main challenges in bridging the digital divide is to quantify its extent; this includes monitoring 
change over time and tracking qualitative changes in the nature of the divide. However, there are difficulties 
in achieving international consensus on an evaluation approach; this is the subject of Chapter four. 

In assessing the extent of the digital divide, it is useful to look at the “bearer” ICTs, or those networks, 
services and hardware that provide a platform for the development of other information and communication 
services. Figure 4.1 shows the progress in reducing the digital divide among the four key bearer ICTs: 

• For fixed line telephone networks, which form the main telecommunication infrastructure, the 
digital gap fell from 14 times to 5 times greater, in the decade between 1992 and 2003, as economies 
such as China and Viet Nam greatly expanded their fixed-line networks. 

• For mobile telephones, the reduction is even more dramatic. Mobile phones began in commercial 
service in the early 1980s, and took around twenty years to reach their first billion users. But the 
second billion was reached in just four years, between 2002 and 2005. During the decade, the digital 
gap was reduced from 30 times to five times. Since 2002, mobile phones have outnumbered fixed-
lines and will soon be more diffused than them. Indeed several developing countries–like Cambodia, 
Morrocco, South Africa and Uganda–already have many times more mobile phones than fixed line 
telephones. 
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• Personal computers are one area where the digital divide is not narrowing quite so quickly. 
Although the level of penetration in developing countries has risen from one PC for every 
243 inhabitants in 1992 to one for every 29 in 2003, this is still a long way behind the rate of one PC 
for every 2.2 inhabitants in developed economies. The digital divide is wider in PC ownership than 
any of the other indicators tracked here. One reason for this is because of the high cost of acquisition 
and of ownership (e.g., upgrading memory, software etc) of a personal computer. The advent of low-
cost computers and laptops, together with the widespread adoption of free and open-source software, 
may help to reduce the digital divide for PCs13. 

• But the most dramatic reduction of all in narrowing the digital divide has come in Internet use, 
where, between 1992 and 2003, the gap between developed and developing narrowed from 41 times 
more to 9 times more. Interestingly, although there are fewer estimated Internet users than PCs in 
developed countries (44.8 and 44.9 per 100 inhabitants respectively), in developing countries there 
are more Internet users than PCs (5.1 and 3.4 per 100 inhabitants). This suggests the significance of 
Internet access from cybercafes, post-offices, schools, universities and other public Internet access 
centres (PIACs) in the developing world. 

 

Figure 4.1: The digital divide is narrowing, but faster for some than others 
The pace of reduction in the digital divide, between developed and developing countries, between 1992 and 2002, 
for fixed telephones lines, mobile phones, personal computers and Internet users per 100 inhabitants 
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As the evidence shows, for the main bearer networks the digital divide is narrowing as diffusion spreads, and 
in most cases at an accelerating pace. Nevertheless, because technological change is also accelerating, and 
ICT innovations are being introduced on an almost daily basis, the popular impression is that the digital 
divide is expanding, because each succeeding ICT innovation starts the diffusion process all over again. 
Innovations tend to start in the richer countries and spread to the poorer ones. 

4.2 Visualising the digital divide 

One way of visualising this process of diffusion is to use a Lorenz curve, which is a measure of how closely 
a distribution of a particular innovation or service resembles an idealised one. The Lorenz curve is typically 
used alongside a Gini coefficient, which is a statistical measure of the gap between the ideal curve (total 
equality) and the actual Lorenz curve for a particular distribution. By measuring the transition in the Gini 
coefficient over time, it is possible to gauge the extent to which the digital divide is being reduced. For 
instance, as Figure 4.2 shows, the Gini coefficient for the global divide in Internet users has been reduced 
from 0.728 in 1999 to 0.618 in 200314. However, other evidence suggests that the progress in reducing the 
digital divide has occurred mainly through the process of middle-income countries catching up, whereas 
some of the least developed countries (LDCs) have actually been falling behind15. This can be seen, for 
instance, in the lower chart in Figure 4.2B where the progress at the high and middle end of the scale is much 
greater than at the bottom end of the scale, in the countries ranked at 150 and below. 

Because of this problem of the long “tail” of the teledensity curve (in other words, countries with the lowest 
teledensity exhibiting the slowest growth), it can sometimes be more meaningful to look at progress in 
crossing particular thresholds. Consider the following: 

• At the time of the publication of the Maitland Commission report, in 1985, some three billion 
people, or around half of the world’s population, lived in economies with a teledensity (telephone 
lines per 100 inhabitants) of less than one. The global average teledensity was around seven. There 
were fewer than one million mobile phones worldwide and only a few tens of thousands of Internet 
users (the World Wide Web did not yet exist). 

• Now, in mid-2005, only eight economies16, with a population of less than 160 million, or around 
2.5 per cent of the world’s population, have a total teledensity (fixed and mobile combined) of less 
than one. The global average total teledensity is around 50. There are some two billion mobilephones 
worldwide and around 750 million Internet users. 

The examples of the two most populous economies, China and India, illustrates the progress that has been 
made since 1985: 

• In China, where, in 1985, the fixed-line teledensity was just 0.3 per cent, it reached 20.9 per cent in 
2003, while mobile density had reached 21.5 per cent. 

• In India too, fixed-line teledensity increased significantly, from 0.4 per cent in 1990 to 4.6 per cent 
in 2003, while mobile telendensity reached 2.5 per cent. 

Thus, it is now possible to demolish some of the myths that have persisted about the digital divide. For 
instance: 

• “There are more telephones in Tokyo than in the whole of Africa”. WRONG. Although this was true 
at the time the Maitland report was written, it was already false by the late 1990s. As of the start of 
2004, there were around 25 million fixed lines and more than 50 million mobile phones in Africa, 
which is several times more than the total population of Tokyo. 

• “Half of the world’s population have never made a telephone call”. WRONG.17 This particular 
sound bite, which is still repeated by some of those who should know better, is frozen in time. It may 
have been correct around 20 years ago, but now it is almost certainly false. Although there are still 
large segments of the world’s population that do not have access to a telephone, and probably could 
not afford to make a call, this is far less than half the world’s population. ITU estimates, based on the 
number of households and villages that have telephone access, suggest the number is close to one-
fifth of the world’s population that have no telephone access (see Figure 4.3). 
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• “There are more Internet users in Iceland than in Africa”. WRONG. This particular soundbyte came 
from ITU’s 1999 report “Internet for Development,” and again was true at the time, but has long 
since been overtaken by technological progress. At the start of 2004, there were an estimated 
12.4 million Internet users in Africa, which exceeds by around 40 times, the total population of 
Iceland. 

 

Figure 4.2: Using Gini coefficients to show progress in reducing the digital divide 
A.  For Internet Users, 1999-2003 
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Figure 4.3: World telephone coverage 

Source:  ITU World Telecommunication Development Report 2003: Access indicators for the information society. 
 

 
 

In reality, it is often more politically correct and convenient to stress the downside of the digital divide rather 
than reflect the reality of rapid growth and diffusion of ICTs that is currently going on in the developing 
world. Furthermore, to focus on the extent of the digital gap downplays the excellent efforts that are going on 
across the globe to bridge the digital divide, efforts that are the focus of this report. 

4.3 Using composite indices to measure the digital divide 

As shown above, there is not a single digital divide, but rather a plurality of divides, related to factors like 
wealth, development, age, gender, education, etc. Furthermore, for each of the different bearer ICTs, which 
are at different stages of their product life-cycle, there are different degrees of digital divide. For these 
reasons, it is appropriate to use a composite index, or “basket” approach, to measuring the extent of the 
digital divide. This is what is called for in the WSIS Plan of Action, which specifically calls for (para 28a): 

“In cooperation with each country concerned, develop and launch a composite ICT Development 
(Digital Opportunity) Index. It could be published annually, or every two years, in an ICT 
Development Report. The index could show the statistics while the report would present analytical 
work on policies and their implementation, depending on national circumstances, including gender 
analysis.” 

In order to initiate this work, consultations were launched at the WSIS Thematic Meeting on Measuring ICT 
for Development, held in Geneva on 7-9 February 2005. Although several composite indices already exist, 
notably those from Orbicom, ITU, UNCTAD, GITR and others, it was felt necessary to take a fresh 
approach, based on the core list of indicators adopted at the WSIS Thematic Meeting18. Accordingly, a 
“straw-man” document on a possible methodology was developed (see document WSIS-BDB/6), and 
applied to 40 leading economies. It is presented at the WSIS Thematic Meeting on multi-stakeholder 
partnerships for bridging the digital divide, Seoul 23-24 June 2005, for further consultations and comments. 

The initial results from the “straw-man” document are encouraging, in that the new digital opportunity index 
appears to be: 

• relatively robust: for instance, adding in new factors likely to affect the digital divide, such as 
variations in knowledge, does not appear to change the rankings greatly; 

• flexible and modular: because of the design principles used, new indicators, or groups of indicators 
can be added relatively easily, meaning, for instance, that it could be combined with existing 
composite indices (like the UNDP Human Development Index), or extended or adapted for specific 
purposes; 
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• easily disaggregated into its component parts, for instance to distiguish between mobile and fixed-
line networks and services; 

• easily adapted for use within countries (e.g. between regions or between urban and rural areas), as 
well as between countries; 

• strongly-correlated with the main factor underlying the digital divide, namely wealth (see 
Figure 4.4). This means that further policy analysis can be carried out to exclude wealth as a 
predictive variable, and to focus on other variables more amenable to policy change. For instance, as 
Figure 4.5 shows, certain Asian economies, like the Republic of Korea; Taiwan,China; Singapore 
and China are doing much better than would be predicted by their level of wealth, whereas other 
economies, like the United States or Austria, are doing much worse. 

 

Figure 4.4: Relationship between the digital opportunity index (DOI) and national wealth 

y = 0.1268Ln(x) - 0.6711
R2 = 0.8931

0
0.1

0.2
0.3
0.4
0.5
0.6
0.7
0.8

$0 $5'000 $10'000 $15'000 $20'000 $25'000 $30'000 $35'000 $40'000 $45'000

Relation between the Digital Opportunity Index and Gross National Income per capita

Sw itzerland
USA

Denmark

Japan

Sw edenKorea (Rep.)

Mexico

Taiw an, China

Czech Rep.

Venezuela

Spain

HK, ChinaSingapore

 
 

Figure 4.5: Countries whose DOI ranking is affected strongly by factors other than national wealth 
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Source: Minges, Michael (2005) Measuring Digital Opportunity, paper commissioned for WSIS Thematic Meeting on multi-

stakeholder partnerships for bridging the digital divide, Seoul, 23-24 June 2005, at www.itu.int/wsisbridges. 
 

 

Following a further period of online consultations, the methodology will then be further refined and extended 
to cover a greater range of countries. It is hoped that the digital opportunity index will be one of the lasting 
legacies of the WSIS process, and will provide a useful tool in measuring national and international progress 
towards bridging the digital divide. 

http://www.itu.int/wsisbridges
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5 OVERCOMING  BARRIERS  AND  ENHANCING  PARTNERSHIPS 

While it is relatively easy to establish multi-stakeholder partnerships (MSP), and to issue press releases and 
build websites and the like, it can be harder to keep them going and to ensure that all partners keep their 
promises. The key word is “sustainability”. In this chapter we look at some of the challenges faced by multi-
stakeholder partnerships and at their success in overcoming barriers and establishing sustainable models of 
operation. 

5.1 Ensuring financial support 

Probably the biggest initial barrier to the success of an MSP, as well as the greatest long-term challenge, is to 
secure financial support. In the long-term, perhaps the only sustainable business model is one in which users 
pay for the services they receive and the amount they pay covers the cost of providing the service. This is the 
market model and it is the basis for virtually all telecommunication operations worldwide. But the examples 
covered in this report are those at the margin, where either a particular community or category of customer 
would not normally attract sufficient infrastructure investment by an operator, or they may not be able to 
afford to pay. In other words, the projects described here apply primarily in areas of market failure. 

A further element to this is that, although private investment, including foreign direct investment, in 
telecommunications has boomed during the 1990s – a period which coincided with many privatisation of 
incumbent network operators, as well as the licensing of mobile operators – this “investment now” boom 
seems to have slowed down. For private investment in telecommunications in developing countries (see, for 
instance, Figure 5.1), the volume fell to less than USD 2 billion in 2002, compared with a peak of 
USD 70 bn in 1998, while for bilateral ODA (overseas development assistance) for ICTs, investment fell 
from a peak of USD 1.4 bn in 1992 to USD 200 m in 2002. It is too early to tell whether this marks a 
definitive shift, or just a temporary blip. 

Typically, there have been a number of different responses to market failure and strategies for reaching the 
“unphoned” in the telecommunications sector: 

• Historically, a cross-subsidisation of prices between more profitable long-distance and international 
services to loss-making local services helped keep the cost of ownership (installation and 
subscription charges, as well as local call charges) down to a minimum. However, as shown by ITU 
research19, this usually resulted in long waiting lists, because the rich few that had access to the 
service were not paying sufficient to cover the costs of service they received, which meant that there 
was little investment in new capacity for the rest of the population. 

• As competition in the fixed-line network became more prevalent, operators were increasingly 
obliged to move to cost-oriented pricing, and regulators began to favour targeted price discounts 
for specific groups within society. Examples include 150 units of call charge for blind subscribers in 
Greece, or special schemes for low consumption users in Italy. Other variations on this include the 
“lifeline” services, which are never disconnected, even if the subscriber is unable to pay. 

• As mobile phones become more popular, so pre-paid cards have become the accepted way of 
providing service to low volume users. Indeed, in parts of Africa and other developing regions, more 
than 90 per cent of mobile phone users are on pre-paid schemes20. Although pre-payments can often 
turn out more expensive than a subscription, they are popular for users with low or unpredictable 
incomes, because they allow expenditure to be controlled. Pre-paid cards also lend themselves to 
direct subsidy schemes. For instance, in the United Kingdom, job seekers were given pre-paid cards 
under a pilot scheme to help them to find work. The pre-paid concept can also be used for fixed-line 
telephones, as is the case, for instance, in the Philippines. 

• During the 1990s, an idea much in vogue was the creation of telecentres, or public centres providing 
access to a wide range of ICTs. Although there are many variations (e.g., telecottages, multi-purpose 
telecentres, digital community centres etc), the basic principle is the same; namely to provide 
funding for a certain period, and thereafter to let them become self-sustaining. The experience of 
telecentres is recorded in more detail in section three of this report. The relatively high failure rate of 
telecentres, and their perceived high cost, has meant that they have sometimes been overshadowed as 
a policy tool by entrepreneur-driven initiatives, such as those discussed below. 
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• The liberalization of payphone markets is a relatively simple, cost-free step that governments can 
take, which often has a dramatic impact on extending access and creating employment. Probably the 
two most cited examples in the literature of how this can work are the examples of private teleshops 
in Senegal21 and village phones in Bangladesh. In Senegal, more than 2 000 privately-owned 
telecentres had been created within a few years of liberalization of this market in 1992, providing an 
estimated 4 080 jobs. In Bangladesh, the Grameen Telecom’s Village Phone programme provided 
micro-credit loans to women in Bangladeshi villages to provide telephone service to their fellow 
villagers22. The model has now been successfully exported elsewhere in the world (see Box 5.1). 

 

Box 5.1: The VillagePhone Initiative in Uganda 

The Uganda VillagePhone Initiative is intended to create opportunities for poor rural individuals, especially women, 
to become “Village Phone Operators,” operating a payphone. The project is based on the well-known VillagePhone 
project pioneered by Grameen in Bangladesh, which has provided services to over 39 000 villages, and employment 
to some 45 000 women phone operators (“VP ladies”). Grameen Foundation USA is one of the partners, along with 
cellular operator, MTN Uganda–which provides special airtime rates–Uganda Women’s Financial Trust and 
Uganda Microfinance centre. Profiles of some of those who have been provided with an income include: 

• Ms. Sophia Nalujja has been a successful borrower from Uganda Women’s Finance Trust Limited (UWFT) for 
many years and is currently on her fifth loan cycle. Married with seven children, she runs a small eating 
establishment in the village of Kiwangula in the Kayunga district. Through all of her business ventures, she now 
earns around 280 000 Ugandan Shillings (USD 157 per month). Previously, working as a farmer, she earned less 
than a fifth of that amount. 

• Ms. Josephine Namala owns a small retail shop in the remote village of Lukonda in the Kayunga district. Before 
she began operating her VillagePhone business, people in her community had to walk more than 5 km to make a 
phone call. In the evenings, large groups of people gather in front of her store with FM radios to listen to call-in 
radio shows; they use her village phone to call the radio stations and make their opinions heard nationally. 

Source:  Uganda villagePhone initiative at www.mtnvillagephone.co.ug. 
 

 

• Another type of initiative for providing subsidies to marginal social groups or rural communities is 
to use universal service funds. Although there are many different variations, these basically involve 
imposing a tax either on the operators in the market, or alternatively on consumers, and contributing 
this to a fund which can be used to cross-subsidise those projects which would not receive funding 
under the operation of the free market. The concept was pioneered in the United States23, where it 
was originally used to provide funding for telecommunications in rural communities, and more 
recently for projects such as providing Internet access in public libraries and schools (“e-rate”). Now 
it is used more widely, especially in the Americas (see Box 5.2)24. 

• A further mechanism, particularly popular in Latin America, is that of least-cost subsidies, or 
reverse auctions25. The basic concept is that those regions of the country that would not otherwise be 
profitable to serve can be designated by a regulatory agency, which then invites bids to serve the 
order, with the winning bidder being the one that proposes the lowest level of subsidy. In Australia, 
when the incumbent operator, Telstra, was invited to designate certain areas for competitive 
tendering, it chose to continue to serve all areas itself, without a subsidy, thereby reducing the 
universal service obligation. But reverse cost auctions have been conducted successfully in a number 
of other countries, including Chile, Peru and the Seychelles. 

• Perhaps the newest innovation in tackling market failure is the establishment of digital solidarity 
funds. At the global level, the creation of the Digital Solidarity Fund26, established in Geneva, as an 
innovative financial mechanism of a voluntary nature open to interested stakeholders with the 
objective of transforming the digital divide into digital opportunities for the developing world by 
focusing mainly on specific and urgent needs at the local level and seeking new voluntary sources of 
“solidarity” finance. The Fund itself was launched in Geneva on 14 March 2005 and initial 
contributions have been received from a number of sources, including the cities of Geneva, Lyon and 
Turin. One of the initial funding mechanisms for the fund has been a tax (levied at 1% in the City of 

http://www.mtnvillagephone.co.ug/vpos.htm
http://www.mtnvillagephone.co.ug/
http://www.dsf-fsn.org/
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Geneva) on public sector procurement of ICT networks and services. Another example of a digital 
solidarity fund at a local level is that established by non-governmental organisations in Hong Kong, 
China27, with support from the government of the special autonomous region (see Box 5.2). 

The key to sustainable funding is to move beyond the pilot project stage towards full operation. 
 

Figure 5.1: Private investment in telecommunication projects worldwide, 1992-2002, by world region (US$ m) 
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5.2 Establishing partnerships 

Choosing to undertake a particular project through a multi-stakeholder partnership, rather than through the 
direct actions of one organisation, brings diversity and potentially dynamism to a project, but it also brings 
management challenges. The complexity of the management challenge rises with the addition of each new 
partner, and especially when adding new categories of stakeholder to the relationship. By definition, the 
interests of, say, the private sector, will be different from those of, say, civil society. But the coming together 
of different interests, when successfully executed, means that the whole can be greater than the sum of the 
parts. Furthermore, because of the creative tension between different interests, the process of negotiation and 
information-sharing is often a valuable part of the overall collaborative experience. 

One of the longest-standing partnerships in the ICT field is the Global Knowledge Partnership28, which 
describes itself as a “worldwide network committed to harnessing the potential of ICTs for sustainable and 
equitable development”. It was founded in 1997, with initial funding from the World Bank and the 
Government of Canada, and its headquarters are located in Kuala Lumpur, Malaysia. It now boasts some 
100 members in 40 countries. One of the partnership principles is that the different stakeholders come 
together as equals. Its main public activities are annual Global Knowledge Conferences, the most recent of 
which took place in Egypt in May 2005, as well as an ICT4D web portal. 

But partnerships can go wrong, and sometimes spectacularly so. An example of this was the partnership set 
up to manage the Digital Opportunity Initiative, which was established in 2000 following the G8 Okinawa 
Summit. The partners included an international organisation (UNDP), a private company (Accenture) and a 
non-governmental organisation (Markle Foundation)29, The partners contributed considerable sums of money 
to the partnership, and although it produced a glossy final report, it did not generate any lasting new projects 
and by the end, the partners were barely speaking to each other. 

http://www.itu.int/wsis/tffm/final-report.doc
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Box 5.2: Universal Service Funds 

For many years, policy-makers struggled with the conundrum of how to reconcile the desire to increase the level of 
competition with the desire to continue to oblige the incumbent operator to sustain universal service obligations 
(USOs). In some countries, notably in Europe, the approach has been to try to estimate the costs of maintaining the 
USO. In most cases where this approach was followed, the USO was found to be relatively small compared to the 
inherited advantages and dominant position that the incumbent usually still holds. In some countries, an approach 
based on access deficit charges was used, whereby the new entrants would subsidise the USO through their inter-
connection charge. However, this has proved to be a political football and has sometimes been dropped almost as 
soon as it was adopted. Other countries allow the incumbent to cross-subsidise their loss-making operations, for 
instance through the tariff structure, or have direct government subsidies made available to cover the USO. One of 
the more innovative approaches has been adopted in Guatemala, which was the first country in the world to adopt 
secondary spectrum trading, and uses 70 per cent of the funds obtained from spectrum sales for subsidising USOs30. 

However, another approach to meeting USOs, which is gaining popularity, is to establish a Universal Service Fund. 
By 2004, some 39 countries had established Universal Service Funds, and a further 31 were planning to do so. 
Universal Service Funds appear to be most popular in the Americas, perhaps following the long-standing models 
established in Canada and the United States. Although funding models differ, the typical approach is to require all 
carriers (sometimes just new entrants; or sometimes only telephony service providers) to contribute a share of their 
revenues (or their profits) to the fund. They would then be able to draw upon the funds available when investing in 
areas designated as being economically marginal or under-supplied. In the case of South Africa, for instance, some 
0.16 per cent of all operators’ revenues were contributed to a fund established in 1997 and administered by a 
Universal Service Agency31. Most of the funds have been used for Telecentre projects and more recently to help 
establish local network operators in designated under-serviced areas (who are permitted to use Voice over IP to 
reduce their costs). Another innovative approach to USO adopted by South Africa was to oblige GSM mobile 
licensees to install some 250 000 cellular payphones as part of their license award. 

 

Box Figure 5.2: Current status of universal service, by region, 2004 
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Source: Based on analysis of responses from 146 ITU Member States to the ITU Regulatory Questionnaire, 2004. 
Note: Some of those considered “planned” in 2004 might now be operational. 
 

 

 

Nevertheless, the spirit of partnership underlying the Digital Opportunity Initiative was carried forward, 
notably in the Digital Opportunity Task Force (DOT Force), the UN ICT Task Force and latterly the 
World Summit on the Information Society (WSIS). A quick view on the diversity of partners involved in 
information society related projects could be gained from looking at the range of these projects submitted to 
the WSIS stocktaking database (see analysis in chapter two)32. 
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Box 5.3: An example of a digital solidarity fund (in Hong Kong, China) 

The voluntary Digital Solidarity Fund, launched in Geneva on 14 March 2005, is seen as an innovative way of 
bridging the digital divide at the global level. But a digital solidarity fund (DSF) had already been launched in Hong 
Kong, China around 18 months earlier and now has a strong track record in funding projects aimed at digital 
inclusion. 

The original idea for the Hong Kong DSF came from the Hong Kong Council for Social Service (HKCSS), a 
department of the Hong Kong Government, as a way of handling requests from Non-Governmental Organisations 
for financial support of digital inclusion projects. It was approved by the Legislative Council in November 2003 and 
received initial funding of HK$ 1 million (around USD 130 000). Some of the first projects to be funded include: 

• Assistance for the development of a Mobile Phone Location Estimation System, thought to be one of the most 
accurate non-satellite-based location systems in the world, and a study of their use in social services (e.g., to 
locate the whereabouts of visually-impaired people); 

• The Cybersenior network development association; which aims to look at how the rapid development of IT has 
affected the elderly, both psychologically and socially. Cybersenior was established in 2001 and aims to promote 
computer usage among elderly people. Their work has included training classes, awareness raising events and 
the establishment of a portal, www.hk1001.com, to provide a platform for elderly people to share their IT 
experiences; 

• Other projects, including the CTU Education Foundation, the Tung Wah Group of Hospitals and Caritas HK 
Services for the Elderly. 

One interesting aspect of the initiative is the definition of ICT disadvantaged groups, which include, but are not 
limited to, the elderly, people with disabilities, single-parent families, low income families, new arrivals and 
women. 

Source:  http://itrc.hkcss.org.hk/services/other_project/DSF_e.asp. 

 

The WSIS stocktaking questionnaire also solicits information on the relationship between the activities 
submitted and the Development Goals expressed in the Millennium Declaration (MDGs). Around two-thirds 
of the projects submitted were considered relevant to the MDGs, and around half of these were particularly 
relevant to Goal #8, “Build a Global Partnership for Development,” which includes Target #18, “in 
cooperation with the private sector, make available the benefits of new technologies, especially information 
and communications” (see Figure 5.2). Thus the multi-stakeholder partnerships for bridging the digital 
divide can be seen as part of a wider development effort to create a new approach to social, economic and 
human development33. 

A further impetus to the concept of multi-stakeholder partnerships has come from the Report of the Cardoso 
panel of experts on UN-civil society relations, commissioned by UN Secretary-General Kofi Annan34, which 
highlights the value of multi-stakeholder partnerships for tackling both operational and policy challenges. In 
their recommendations, they specifically call upon the United Nations to foster such partnerships. One 
initiative to take this concept further is the UN Multi-Stakeholder Partnerships proposal35, which proposes 
the formation of a new “overlay” specialised UN agency to allow stakeholders and their constituencies to 
interact efficiently, using web-based ICTs. A drafting committee has been established under the patronage of 
the chairman of the first phase of the PrepCom process, H.E. Adama Samassekou (Senegal). But the 
requirement for such a new UN agency is as yet unproven. 

5.3 Achieving sustainability 
Although some projects are intended to have a limited lifespan, in most cases the aim is to go beyond the 
pilot project stage and to achieve sustainability. For instance, in the case of telecentres, over time, subsidies 
might be removed and user fees used to cover costs. Or to take another example, in the case of a project to 
digitise a library archive, after the initial project to digitise the backlog is complete, new acquisitions should 
be digitised automatically. However, the path from pilot project to full implementation is often littered with 
failures. Similarly, it seems part of human nature to follow what is new rather than sustain what is old. In 
some cases, it is actually preferable to close a project formally once some of the stakeholders have moved 
on, than to try to sustain it artificially. 

http://www.hk1001.com/
http://itrc.hkcss.org.hk/services/other_project/DSF_e.asp
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Figure 5.2: WSIS stocktaking activities related to the Goals expressed in the Millennium Declaration (MDGs) 
Number of projects relevant, broken down by organisation submitting the activity 
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Note: The percentages total more than 100 per cent, as some projects are relevant to more than one MDG. Based 

on 1 674 activities submitted by 30 May 2005 
Source: WSIS Stocktaking Database, at www.itu.int/wsis/stocktaking. 
  

 

But many partnerships do succeed in achieving sustainability over a long period (like the GKP) and, indeed, 
can replicate themselves, as the example of the VillagePhone initiative in Figure 5.1 shows. Some more 
examples of relatively long-standing multi-stakeholder projects include the following: 

• The African Virtual University (www.avu.org) was established in 1997 with original funding from 
the World Bank. It is intended to provide access to high-quality tertiary education across the 
continent of Africa, harnessing the potential of ICTs (e.g., satellite television, Internet, video-
conferencing, etc.). Following a proof-of-concept phase in 1997-1999, some 33 AVU learning 
centres were established across the continent in 2000-2001 and since 2002 has been now operational 
in 18 countries, with over 3 000 students enrolled. In addition to the World Bank, other partners 
include the Canadian International Development Agency (CIDA), the UK Department for 
International Development, private sector organisations (including Microsoft, H-P and Netsat), and 
overseas partners universities, like MIT (USA), Carleton University (Canada) and Royal Melbourne 
Institute of Technology (Australia). 

• The Digitization of Recordings of Traditional Chinese Music project 
(http://portal.unesco.org/ci/en), which has been running since 1997, is aimed at making field 
recordings of Chinese music held by the Music Research Institute (MRI) of the Chinese Academy of 
Arts in Beijing digitally available. Seed funding was made available from UNESCO and other 
partners include the Austrian Research Sound Archives. 

• The Satellife Global HealthNet network (http://www.healthnet.org/), established in 1991, provides 
a network of some 10 000 members with e-mail access and a library of web-based health 
information. The original technology used was low-earth orbit satellite, but this has since moved on 
to make used of the best connectivity available in the different countries where it is established, 
which include Eritrea, Ethiopia, Kenya, Nepal, Uganda and Zimbabwe. HealthNet’s list of partners 

http://www.itu.int/wsis/stocktaking
http://www.avu.org/
http://portal.unesco.org/ci/en
http://www.healthnet.org/
http://www.itu.int/wsis/stocktaking
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is impressive, including charitable foundations (like the Digital Partners Foundation and the 
Lewinson Family Fund), individuals (like Princess Catherine Aga Khan), private companies (like 
PalmOne and Skyscape) and medical publishers. In addition, HealthNet works with the government 
health departments in the countries in which it is established. 

• World Links eLearning for Development (www.world-links.org) was established in 1997 with a 
mission “to improve educational outcomes, economic opportunities, and global understanding for 
youth through the use of information technology and new approaches to learning”. It claims to have 
provided training to some 1.8 million students and 22 000 teachers through online teaching methods. 

What are the secrets to long-term sustainability? Key elements in the examples quoted in this report include 
accommodating a broad range of partners and being able to anticipate and adapt to technological change. 
Another important element is long-term commitment from the partners, and their ability to focus on longer-
term goals rather than being distracted by the latest passing fads. Among different donor organisations, the 
Canadian International Development Research Centre (IDRC) has a particularly good reputation in 
sustaining partnerships through to long-term viability. Examples of IDRC’s successful projects include the 
Institute of Connectivity of the Americas, BellaNet, the Acacia Initiative and Pan-Asia Networking. 
IDRC’s success may, in part, be due to its own longevity, having been founded in 1970, and the fact that it is 
involved in the development process more broadly, not just ICT for Development. 

5.4 Conclusion 

This background document, for the WSIS Thematic Meeting on multi-stakeholder partnerships for bridging 
the digital divide, held from 23-24 June 2005 in Seoul, Republic of Korea, has provided an overview of an 
exciting new approach to tackling a long-standing problem. As stated at the start of this report, the digital 
divide is now more than 160 years old. But most of the different multi-stakeholder partnerships highlighted 
in this report are only a few years old, at most. Progress towards bridging the digital divide has, at times, 
seemed painfully slow, but it has speeded up markedly in the last decade, since the arrival of mobile phones 
and the Internet. But just when it seems that one particular ICT is on the verge of reaching a mass market, 
another one comes along which creates a whole new divide. So 3G mobile will supersede 2G mobile and 
broadband will take over from dial-up Internet, creating potential new digital divides.  

Multi-stakeholder partnerships will not replace the technology cycle and will not necessarily assist in 
reaching the masses; this will, hopefully, be achieved by the market. But at the margins, where markets are 
not so effective or are too slow in delivering facilities for community-based access, then multi-stakeholder 
partnerships have a crucial role to play. 
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NOTES 
_____________ 
1 The original report of the Maitland Commission, in English, French and Spanish, can be found on the ITU website at: 

http://www.itu.int/osg/spu/sfo/missinglink/index.html. 

2 One of the earliest usages of the term “digital divide” was in the report of the US National Telecommunications and Information 
Administration in its 1998 report “Falling through the Net II: New Data on the Digital Divide”. 

3 Indeed, some of the oldest information and communication technologies (ICTs), like telex and telegraph, now exhibit a “reverse 
digital divide” in that they are still in use in low income economies whereas in high income countries they are found only in 
museums. 

4 See, for instance, the analysis in Ypsilanti, Dimitri (2005) “Tokyo Ubiquitous Network Conference: Digital Divide Session”, at: 
http://www.wsis-japan.jp/doc_pdf/S3-7MrYpsilanti.pdf. 

5  See Business for Social Responsibility, (2003) “Community Partnerships” (BSR Issue Briefs, December 2003); ESG 
International, (no date) “Multi-Stakeholder Engagement for Project Planning and Delivery” (Services Spotlight); Global 
Knowledge Partnership, (2002?) “Multi-Stakeholder Partnerships: Issue Paper”. 

6 Two indicators were agreed upon to monitor progress in achieving Target 18: Indicator 47, “Telephone lines and cellular 
subscribers per 100 population”, and Indicator 48, “Personal computers in use per 100 population and Internet users per 
100 population”. According to ITU’s World Telecommunication Development Report 2003, of the 48 indicators included in the 
MDGs, these were the two areas, in which the most progress was probably made over the last decade. 

7 To ensure that the different entities under the civil society and NGO umbrella were represented and able to participate actively in 
the WSIS process itself, a new civil society bureau was created to coordinate their contributions. 

8 In some definitions of stakeholder groups, the media and the academic community may be defined as separate stakeholders in 
their own rights. 

9 For more information see the http://www.itu.int/wsis/stocktaking. 

10 For further information on these projects see WSIS Stocktaking Database at http://www.itu.int/wsis/stocktaking. 

11 For more details see the “Connect the World” website at: http://www.itu.int/partners/. 

12 A similar situation exists at the infrastructural level. The impact of programs to increase access to ICTs depends on the 
availability of other infrastructural networks in the targeted communities, in particular for the provision of electricity. 

13 A number of efforts have been launched to bridge the digital divide by developing low-cost, “thin-client” equipment to substitute 
for personal computers. These include the Nivo and the Simputer. One recent project is the “US$ 100 laptop” announced by the 
MIT Media Lab and United Nations University during the WSIS Thematic Meeting on Ubiquitous Network Societies (see: 
http://www.unu.edu/hq/rector_office/press2005/mre12-05.doc). The partnership aims to have working prototypes available for 
demonstration at the Tunis Phase of the World Summit on the Information Society (WSIS), from 16-18 November 2005. The 
initial specifications for the laptops are 500 MHz processor, 1 GB hard drive, wi-fi enabled, and running LINUX. Over time, it is 
planned that the laptops would become more powerful, but not more expensive. 

14 See Cheong-Moon CHO (2004) “How to measure the digital divide?” Paper presented at ITU/MIC/KADO “Digital Bridges 
Symposium”, 10-11 September 2004, Busan, Republic of Korea, at: http://www.itu.int/digitalbridges/docs/presentations/02-Cho-
Background.pdf. 

15 See, for instance, Sciadas, George (ed. 2003) “Monitoring the digital divide … and beyond”, available at: 
http://www.orbicom.uqam.ca/projects/ddi2002/2003_dd_pdf_en.pdf. See also the analysis presented in ITU (2002) “World 
Telecommunication Development Report: Reinventing Telecoms”. 

16 The eight economies with a total teledensity of less than one, at the start of 2005 were: Central African Republic, Chad, Eritrea, 
Ethiopia, Guinea-Bissau, Liberia, Myanmar and Niger. 

17 This particular factoid was effectively debunked by Clay Shirky in his 2002 article “Sorry, wrong number” which appeared in 
Wired Magazine, see: http://www.wired.com/wired/archive/10.10/view.html?pg=2. 

18 This is an important methodological step, because the alternative approach (beginning with the index and then deciding upon the 
component indicators) lays itself open to the criticism that the indicators are chosen to achieve certain results. 

19 See ITU (1998) World Telecommunication Development Report: Universal Access, especially chapter two, at: 
http://www.itu.int/ITU-D/ict/publications/wtdr_98/index.html. 
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http://www.wsis-japan.jp/doc_pdf/S3-7MrYpsilanti.pdf
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_____________ 
20 See, for instance, ITU (2004) “Shaping the future mobile information society: The case of Morocco, available at: 

http://www.itu.int/osg/spu/ni/futuremobile/general/casestudies/Moroccocase.pdf. Around 96 per cent of Moroccan users are on 
pre-paid schemes. 

21 See, for instance, Zongo, Gaston Télécentres au Sénégal, at: http://ariane.mpl.ird.fr/textes/enjeux/g-zongo/g-zongo.htm. 
22 See, for instance, Grameen Telecom's Village Phone Programme: A Multi-Media Case Study, online at: 

http://www.telecommons.com/villagephone/section1.html. A more recent study Grameenphone revisited: Investors reaching out 
to the poor, is available at: http://www.oecd.org/dataoecd/36/6/33962074.pdf. 

23 See the FCC’s Universal Service Homepage, at: http://www.fcc.gov/wcb/universal_service/welcome.html. 
24 See Townsend, David (2003) Creation and operation of universal service funds, chapter four in ITU Trends in Telecommu-

nication Reform 2003, and also available at: http://www.itu.int/ITU-D/treg/Events/Seminars/2002/GSR/Documents/07-
USModel_part1_doc.pdf. 

25 See Sepulveda, Edgardo (2003) Minimum-subsidy auctions for public telecommunications access in rural areas, chapter five in 
ITU Trends in Telecommunication Reform 2003, and also available at: 

 http://www.itu.int/ITU-D/treg/Events/Seminars/2002/GSR/Documents/08-USModel_part2_doc.pdf. 
26 See: http://www.dsf-fsn.org/. 
27 See: http://itrc.hkcss.org.hk/services/other_project/DSF_e.asp. 
28 See: http://www.globalknowledge.org/. 
29 See: http://www.opt-init.org/. 
30 See Ibarguen, Giancarlo (2004) “Spectrum management for a converging world: Case study of Guatemala“, available at: 

http://www.itu.int/osg/spu/ni/spectrum/guat-rsm.pdf.  
31 See www.usa.org.za. A description of universal service funds around the world is available at: 

http://www.inteleconresearch.com/pdf/ua%20funds%202004%20update.pdf.  
32 The WSIS stocktaking database can be found at www.itu.int/wsis/stocktaking. The stocktaking activity was launched in October 

2004 and will be reported to WSIS PrepCom-3 in September 2005. 
33 A progress report on achieving the MDGs is available at: http://millenniumindicators.un.org/unsd/mi/mi_dev_report.asp.  
34 The report is available at: http://www.wtis.org/DOCS/CardosoPanel2004.pdf.  
35 See: http://www.unmsp.org/. 
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1 INTRODUCTION 

In July 2004, a team of network engineers built a fixed wireless network spanning hundreds of miles 
throughout the rural areas of a large country. The network provided high-speed broadband access across 
many areas that had no accessible fixed-line infrastructure. This wireless broadband network delivered 
14 Mbit/s of connectivity along winding roads, often under very mountainous conditions. While the 
development of such a network is noteworthy, this particular network was literally picked up and moved to a 
different area of the country each day, highlighting the advances in wireless technology and deployment 
ability. This mobile network was not located in a developing economy but rather formed a wireless 
connection to France Telecom’s network during the Tour de France. 

As the Tour de France portable network has shown, technologies exist that can quickly and effectively 
expand access to remote regions with very little fixed infrastructure costs. If this is the case, what are the 
issues that seem to be holding back providers in developing economies from adopting these same 
technologies to offer voice/Internet services to users? The answers are complex and touch upon all areas of 
economic development, from education to regulation, income to infrastructure. 

While the digital divide is a complex problem, part of the solution can be found improving the transfer of 
information about new, advanced wireless technologies to developing economies. Policy makers and 
operators in many parts of the world are still struggling to follow what some have claimed is an outdated 
network architecture model of focusing on expanding fixed line connections. 

Wireless technologies used for entertainment and convenience in the developed world could have much 
more profound effects in the developing world. While checking e-mail in a distant city from the back of a 
taxi surely makes business travel more effective in richer economies, being able to send and receive 
messages at all in a remote, rural community could produce a much greater improvement in social welfare 
for the same infrastructure investment. 

This paper will approach one small aspect of the digital divide, how emerging information and 
communication technologies in the developed world can be adapted to provide ICT access in developing and 
rural areas. 

2 DIGITAL  DIVIDE  BACKGROUND 

The digital divide problem is multifaceted and affects every continent and region of the world. However, the 
problems are particularly serious in several regions, namely Africa, South Asia, and island developing states 
where users have very little access to ICTs. In most economies there is not simply one problem that must be 
addressed. Instead various factors contribute to the lack of connectivity. These include a lack of infrastruc-
ture and investment, adverse geographical conditions, regulatory and policy provisions that are not 
conducive to promoting public-private partnerships, skills shortages and lack of relevant content and 
applications. In addition many small domestic markets have not been perceived to be capable of supporting 
efficient competition to the incumbent operators. Finally, as long-distance calling patterns have changed, 
many economies have suffered from falling settlement payments from international voice traffic that help 
support domestic telecommunication infrastructure investment. 

World leaders and policy-makers understand that ICT access and skills are becoming more important in 
economies throughout the world, improving efficiency and welfare. Therefore, any changes in the digital 
divide will have implications on longer-term development and national income. Policy makers around the 
world are facing challenges of how to increase access to ICTs and prevent the widening of the digital divide 
at both national and international levels. With this in mind, the ITU has organized the World Summit on the 
Information Society (WSIS), the first phase of which was held in Geneva from 10 to 12 December 2003 in 
order to coordinate international efforts to address the digital divide1. While the challenges may appear 
daunting, the WSIS Plan of Action sets out objectives to improve infrastructure, training and skills, and other 
pre-requisites to help increase connectivity in the developing world and other less-connected areas. 

By some measures, the substantial effort to reduce the digital divide has been a success. People around the 
world, especially in developing economies, have better access to ICTs that they did a mere 10 years ago. 
Advances in technology and insightful policy have helped people communicate better.(see Figure 2.1). 
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Figure 2.1: The shrinking digital divide 
Percentage shares among developed and developing economies of fixed lines, mobile phones, personal computers 
and Internet users in 1993, 1998 and 2003 
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While there have been gains in increasing access to ICTs, the digital divide has become a moving target for 
policy-makers because the classification of “digital divide” is constantly shifting. Originally the digital 
divide referred to unequal access to Internet connections over a dial-up connection at 56 kbit/s. Now just a 
few years later, the digital divide problem has shifted to lack of fast, broadband access to the Internet (at 
speeds of 256 kbit/s and greater) and the applications higher-speed connections can provide. 

In a generic sense, the digital divide can be simply defined as much better access to ICTs for some people 
than others. The different speeds only play a part because they are directly tied to the types of applications 
people can use with a connection (see Figure 2.2). For example, voice telephony over the Internet (often 
referred to as VoIP) can be provided with as little as 9 kbit/s of connectivity (roughly one sixth the speed of a 
standard dial-up connection). Conversely, near-CD quality audio streams require a minimum of 96 to 
128 kbit/s of bandwidth for good sound reproduction. This represents two times the speed of a standard dial-
up connection (56 kbit/s) and roughly half the speed of the lowest speed broadband service (256 kbit/s). 

What seems to be making the problem worse is that as the technology changes, developing and rural areas 
are often slower to adopt newer technologies as they struggle to increase access to earlier technologies. An 
example is that while many economies in the world are still struggling to put in simple copper wires, leading 
broadband countries Japan and Korea are pushing fibre optic cabling to homes. This leaves the developing 
economies and rural areas further and further behind as later adopters (see Box 2.1). 

Worldwide, one of the most important Internet applications is still e-mail and will continue to be so for some 
time. Since e-mail is time insensitive, there is very little lag in text messages sent from a dial-up or high-
speed broadband connection. Many then believe that the digital divide focus should rest on bringing a first 
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round of connectivity to users throughout the world that will allow simple, e-mail access. However, others 
argue that rather than focusing on e-mail over copper dial-up lines, any new infrastructure in the developing 
world should include the ability to receive different types of streaming multimedia. This is especially 
important in areas of the world where literacy rates and computer skills are low. 

 

Figure 2.2: Speed matters 
Download time of a 3-megabyte file for various Internet connections 
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Note:  (Left) The times listed use the theoretical maximum line speeds and do not take into account any transmission control 
 overhead. As a rule of thumb, overhead will decrease transfer rates by around 13 per cent. Network congestion will 
 also slow transfer speeds further still. 
 (Right) The digital file sizes are only approximations as issues like video resolution and sound quality have an 
 enormous impact on overall file sizes. 

Source: ITU. 
  

The digital divide bandwidth paradox: 

Text-based communication often requires users to have a more advanced skill set than multimedia 
communication. However, the least developed economies where users have the greatest need of multimedia-
based ICTs are also the economies characterised by a lack of even basic ICT infrastructure, leaving text-
based communication often as the only viable option (see Box 2.2). Areas characterized by high illiteracy 
face extreme difficulties accessing text-based ICTs, even when programs are available in local languages. 

This poses a unique set of challenges for policy-makers and operators throughout the developing world. 
They must find a way to connect rural villages with enough bandwidth for video and voice but at costs that 
are still affordable to users. This background paper will examine some of the best candidate technologies for 
providing cheap, but fast access capable of delivering multimedia services to underserved areas. 

Bandwidth needs 

Before delving into the technologies that can help bridge the digital divide it is important to understand what 
types of connectivity are required to give people sufficient access to ICTs. In Japan, ADSL offers have 
topped 47 Mbit/s while broadband speeds in many other areas of the world are hovering between 512 kbit/s 
and 1 Mbit/s. Data surfers over mobile phones in richer economies can expect typical connection speeds 
between 64 kbit/s and 512 kbit/s. 

In an ideal information society, all users would have access to fast data streams. However, many developing 
economies have not yet reached a level of development that can support extensive broadband rollouts and 
high-speed connectivity. It is therefore prudent to look into the minimum speeds required for several basic, 
but very important technologies used for digital communication throughout the world (see Figure 2.2). 
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Box 2.1: The never-ending catch-up cycle for developing economies 
Just as developing economies start making progress bridging the digital divide in one ICT, new technologies 
appear and the cycle repeats. 

In mid 1990’s the Internet was a new communication medium whose benefits were touted as the ultimate 
information tool for users. The Internet was the technology that was supposed to open libraries worth of materials to 
users at the click of a mouse. Some of the initial excited soon gave way to new fears about how people in 
developing economies would be able to make use of this new, incredible information tool.  This was the emergence 
of the “digital divide” and policy-makers went to great lengths to figure out how to prevent new classes of “haves” 
and “have-nots” in their economies and between nations. 

The attention given to the digital divide has been successful in increasing awareness of what the Internet can do for 
people. There is still much work to be done but initiatives such as community access centres and ICT training are 
helping increase the number of people with Internet access in the developing world. 

However, just the numbers are starting to look more promising throughout the developing world for basic Internet 
access (left figure), a new technology, broadband, has appeared in markets around the world and is allowing users 
much “better” access than simple dial-up connections (right figure). 

This puts policy-makers and operators in a difficult position. They must decide if their goals to provide universal 
access to data continue to focus on dial-up connections or if efforts should be shifted to build networks more 
suitable for broadband access. 
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Box 2.2: Video e-mail allows Indians to keep in touch with distant relatives 
Demand for video e-mail is strong in areas with low literacy rates 

In India, there is a significant amount of migration of rural people to the urban cities and towns and often to distant 
lands such Singapore, Malaysia and countries of the Middle East. However, communicating with relatives 
remaining in the villages and remote areas poses difficulties.  

Rural India is largely illiterate with the literacy rate at 49.4 percent compared to the urban populace, where the 
literacy rate is 70 percent. A deeper analysis of the working class reveals an even bleaker scenario, wherein 
68 percent of rural males and 90 percent of rural females are either illiterate or have been educated only up to the 
primary level. 

For these people, any mode of quick and cost-effective communication is highly welcome. In this context, even a 
60 second video-mail is of great value and people are willing to pay up to even US¢ 50 for this.  

The services are especially appealing in rural areas because it allows relatives to keep in contact with one another 
when voice telephony may not be available. 
Source: Indian case study available at: http://www.itu.int/digitalbridges/docs/casestudies/India.pdf. 
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In India, research has shown that it is a financial strain for users to support even a dedicated 33 kbit/s 
connection that they must all share in a village. However, 33 kbit/s connections are currently used to provide 
video streaming (at low quality levels) that are used for video conferencing and e-learning. Recent studies 
have shown that even doubling the bit rate to 64 kbit/s would be a boon for villages around the country2. 

A 64 kbit/s connection is slightly faster than a standard dial-up connection but could support 5-6 computers 
in a village, likely in kiosks or cybercafés. However, as the number of users in the village increases, the 
amount of connectivity required would also jump. In a short time many villages in India will require 
connections ranging from 100-150 kbit/s, sustained. The next step would be to 1 Mbit/s, which happens to 
correspond to rates promised by emerging long-range wireless technologies. 

3 INTRODUCTION  TO  TECHNOLOGIES 

3.1 Wired 

Wireless technologies may dominate in voice telephony but the broadband world is still the domain of fixed-
line connections. Indeed, wired connections form the bulk of high-speed backbone connections that permeate 
the Internet and should also play a key role in industrial policy of regions and economies. 

Until now, high-speed broadband has been mainly a “wired” phenomenon. Broadband delivered over 
wireless technologies made up less than five per cent of the world’s broadband subscribers in 2003. Around 
60 per cent of broadband subscribers access the Internet over the existing telephone network via xDSL lines. 
The other nearly 35 per cent use cable modem technologies. While these ratios are slowly changing with the 
evolution of wireless broadband, fixed-line connections will continue to play an important role in delivering 
connectivity. 

Wired connections also form the vast majority of backbone connections connecting cities. Economies that 
planned early for wired backbone infrastructure are now benefiting from fast wired connections that can be 
extended to the last several kilometres via wireless technologies. Extensive fibre networks in Korea and 
India for example are helping shorten the distance required for wireless connections and making bridging the 
digital divide a much easier task. 

In the early 1990’s the Republic of Korea decided that a fibre optic backbone throughout the country would 
be vital to Korea’s competitiveness for years to come. Korea’s Ministry of Information and Communication 
(MIC) devised a way to ensure that fibre lines would criss-cross the country. In the early 1990’s the Korean 
government contracted with KT, which was still a state-owned enterprise, to install fibre optic links to 
villages and cities around the country as a way to interconnect post offices and government buildings. KT 
was given the mandate to lay the private lines for the government but was also allowed to lay its own fibre 
strands next to those being put in place for the government. While KT was allowed to put in its own lines, it 
was required to lease capacity on those lines at a rate mandated by MIC. The resulting rollout was extensive 
and has helped propel Korea into the leading broadband position worldwide (see Figure 3.1). 

It is not just developed economies that have benefited from extensive fibre rollouts. Backbone connectivity 
has also been a priority in India with stakeholders including the Department of Telecommunications, the 
Government of India and Bharat Sanchar Nigam Limited (BSNL) – the state-owned incumbent, laying fibre 
to almost all taluka (country) headquarters and towns in the last 15 years. The fibre optic cables in the 
ground have a bandwidth capacity of over 10 Gbit/s, with technology advancements promising much higher 
data rates over the same strands in the future. Since almost 85 per cent of Indian villages lie within a 15-
20 kilometre radius of these taluka towns, a wireless system with a radius of coverage of about 20 kilometres 
would be able to connect most of these villages3. 

An interesting commonality between the Indian and the Korean examples is a push by the government to 
connect villages with high-speed fibre-optic lines. Usually the initial justification for such infrastructure is to 
connect schools, government buildings and post offices. However, any accounting of the true social value of 
the network must include the massive externalities of fibre to the town and the corresponding services it can 
provide to end-users. 
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Figure 3.1: Excellent Internet access in Korea and Iceland 
Korea and Iceland top the list in connectivity to users, much of it via fibre-optic lines 
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Source:  ITU World Telecommunication Indicators Database. 
  

 

Some analysts have argued that governments should leave backbone infrastructure solely to markets. 
However, the economies that seem to be reaping the early benefits of broadband are those where 
governments have taken an active role promoting investment and creating an environment favourable to 
infrastructure rollout (See Box 3.1). 

India and Korea are just two countries that have pushed backbone fibre infrastructure deep into outlying 
regions and many other economies are looking at or proceeding with similar plans.  

Japan’s NTT is on the forefront of running fibre-optic lines to homes as a way to prepare for a 
communication network of the future. With the support of the government, NTT has made fibre-to-the-home 
(FTTH) installations a key part of its long-term vision of a ubiquitous network and now Japan’s FTTH 
rollout is probably the most extensive in the world.  

On the other side of the world in Iceland, the city-owned Reykjavik Energy has a plan to have all 
65 000 homes in Reykjavik connected via a fibre-optic network in five years4. This ambition plan would give 
Iceland’s world-leading Internet penetration a speed jolt (see Figure 3.1, right). 

Fibre will play a key role in bridging the digital divide and fibre investments should extend as deep as 
economically feasible. Groups planning any new infrastructure investments in fixed lines should strongly 
consider using fibre instead of copper since installation costs are similar but fibre’s capacity is so much 
higher than a similar copper line (see Figure 3.2). 

Policy makers must look at ways to ensure that fibre extends are far as economically possible in their 
economies. Fibre-to-the-home is not an option for all but the most advanced ICT economies but fibre-to-the-
town or region should make much more economic sense. Since fibre forms the backbone for most types of 
telecommunication (e.g. fixed line and mobile telephone, Internet, etc), any efforts to extend the reach of 
fibre will make future telecommunication easier. 

One way policy-makers can help stimulate ICT development in their economies is to consider initiatives that 
would push fibre connectivity to schools. Universities could be the first connected with tertiary, secondary 
and primary schools following if economically feasible. Connecting schools first has two important effects 
on ICT development. First, students will have access to ICTs in the classroom, helping them develop into 
future consumers capable of using and paying for more technical and advanced communication services. 
Second, schools would serve as distance points-of-presence from which wireless connectivity could be 
launched further into rural areas. Finally schools, as public institutions, could also be used as community 
access centres to the public after school hours. 
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Box 3.1: Building the Internet backbone through public investment 
How the United States’ National Science Foundation took a leading role in building out the first Internet backbone 

Much of the early backbone investment for the Internet was done by a branch of the United States government, the 
National Science Foundation (NSF). During the 1990’s the NSF made it a priority to subsidize very fast backbone 
connections between research universities in the United States. The work on the NSFNet backbone network started 
in the 1980s and by 1988 there were 13 backbone nodes crossing the country and linking research centres at 
1.5 Mbit/s (T1) speeds. As the needs of the network grew, so did the bandwidth of the backbone to 45 Mbit/s (T3). 

Once the backbone infrastructure was in place, the NSF put together a program that gave universities a USD 20 000 
grant to help connect to the nearest existing NSFNet point of presence (POP). The NSF was also interested in 
increasing international connectivity and provided grants to connect foreign research and educational networks to 
the backbone, finally linking 28 research and educational networks in a total of 26 countries. 

The resulting network became the first global Internet backbone for a total infrastructure cost of less than USD 100 
million to US taxpayers. Policy makers in developing economies can take several lessons from the experience and 
apply them on a smaller scale in their economies. Pushing backbone infrastructure as deep as economically possible 
is one of the best ways to ensure that emerging wireless technologies can reach as many potential users as possible. 
 

      
Source:  http://www.worldpaper.com/2004/july/july3.html, images: http://moat.nlanr.net/ INFRA/NSFNET.html 
 

 

Figure 3.2: Relative speeds of mobile and broadband technologies  
Wired connections are show in blue and are among the fastest connections available. WLAN technologies are 
shown in yellow and offer high-speed connectivity, but within a very small area of mobility. IMT-2000 (3G) 
technologies are given in maroon and offer the lowest speeds but with the highest degree of mobility. 
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Policy makers in developing economies should compare the relative costs of fibre and long-range wireless 
implementations and build fibre connectivity whenever economically feasible. Then, wireless technologies 
can serve as a temporary bridge until a later date when fibre connectivity would be economically possible. 
Most communication networks include a mixture of fibre, copper and wireless segments and the key work 
for policy-makers is to calculate the best balance. 

3.2 Wireless 

New advances in wireless technologies are expanding the reach of ICTs at prices that are approaching 
affordability in developing nations around the world. A new wave of standards has allowed for mass 
production of wireless equipment, bringing costs down while raising the level of interoperability. 

Operators in developing economies have found wireless to be an excellent way to branch out from the last 
“wired” segment of their networks to end-users and distance community access centres. On the other hand, 
developing economies have embraced wireless as a technology for unleashing mobile communication to 
areas traditionally out of the reach of wires. As current and emerging technologies arrive in markets, policy-
makers will need to decide how and when to implement these technologies. 

No one technology will offer the best connectivity in all situations. Finding the right mixture of technologies 
and applying them to a given geographic and economic situation will remain a difficult, but achievable task 
for policy-makers. This section will look into a range of new wireless technologies and give examples of 
either how they are currently being adapted to bridge the digital divide, or in the case of emerging 
technologies, where the possibilities for the technology lie. 

3.2.1 IMT-2000 / Third-generation mobile technologies 

The number of mobile phone users in the world overtook the total number of fixed line subscribers in 2002 
(see Figure 3.3). With this tremendous growth of mobile communications comes the possibility that the 
world’s vast mobile networks can offer one of the most promising methods of delivering effective and 
inexpensive data connectivity throughout rural and developing areas of the world. 

 

Figure 3.3: Mobile overtakes fixed 

In 2002, the number of total mobile subscribers in the world outnumbered fixed-line subscribers. 
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Source:  ITU World Telecommunication Indicators Database. 
 

 
 



 

Chapter 5 – Technical solutions   343 
 

Most of the world still uses 2G and 2.5G networks to make voice calls. However, the data speeds for 2G 
networks are simply too slow to allow efficient Internet connectivity on the networks. Since the networks 
were originally designed for mobile phone connectivity, users in a given cell must “share” a limited amount 
of bandwidth. For example, 2.5G technologies provide a 100 kbit/s shared connection in a sector. If more 
than one computer or mobile phone is using the data network the speeds will fall far below rates for dial-up 
connections5.  

In addition, a wide range of inoperable mobile standards has made the development of harmonized 
equipment impossible. With these two issues in mind, the ITU started work on a new, global standard for 
third generation mobile communication. This work culminated in the development of the IMT-2000 
“International Mobile Telecommunications-2000” standard. 

IMT-2000 (known as 3G) mobile services are making fast inroads in Asia and slowly gaining momentum in 
other areas of the world. The data services are usually sold to mobile phone subscribers as a way to check 
e-mail, browse simple web pages, and look up information on the go–essentially making a mobile 
subscriber’s life more convenient. 

These same technologies can also be adapted to use in rural and developing areas for basic connectivity with 
remarkable ease. Rather than targeting users with mobile phones, wireless cards in desktop computers use 
the mobile networks to send and receive data from fixed locations. While data speeds are lower than other 
types of connections, they can provide a stable connection to the Internet. It is clear then why IMT-2000 
technologies look to be a promising method of introducing Internet connectivity in underserved areas. 

While the goal of the IMT-2000 project was to harmonize third-generation mobile networks with one 
standard, in reality, three different approaches to 3G evolved (see Figure 3.4) IMT-2000 encompasses three 
different access technologies (CDMA, TDMA, and FDMA) through five different radio interfaces. Most 
deployments have centred around two main interfaces, CDMA-2000 and W-CDMA (also known in Europe 
as UMTS). CDMA-2000 and W-CDMA networks have been the choice for mobile operators to deliver third-
generation voice, but other radio interfaces are starting to be used for dedicated data delivery in both 
developed and developing areas. These technologies will be briefly introduced below. 

 

Figure 3.4: IMT-2000 

 

Source: ITU.   
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W-CDMA (Wideband CDMA), IMT-DS 

The overwhelming early choice for mobile operators has been a move from GSM networks to W-CDMA, 
which promises high data rates and improved voice quality for mobile phone users. However, W-CDMA 
networks have been slow to appear in the market due to the costs of building entirely new infrastructure to 
support them. GSM networks in use around the world cannot be upgraded to W-CDMA. Equipment has also 
been slow to reach the market and fall in price because the number of functioning W-CDMA markets is 
extremely low. Operators in many economies spent so much in bidding wars to obtain 3G licenses that they 
have very little financial ability to roll out new infrastructure. 

W-CDMA is able to provide voice and data at theoretical rates of 2 Mbit/s in close, stationary environments 
and 384 kbit/s over longer ranges by using a 5 Mhz-wide carrier signal6. A new iteration of the original 
W-CDMA specification called High Speed Downlink Packet Access (HSDPA), has increased the data 
download rate on W-CDMA networks to a theoretical data transfer rate of 14 Mbit/s at close range although 
the longer-range applications are the most promising for rural connectivity7. 

CDMA 2000, IMT-MC 

CDMA-2000 technologies have been the surprise winner throughout the world in terms of IMT-2000 
rollouts and are gaining popularity as both mobile phone networks and longer-range data networks in 
developing economies (see Box 3.2). CDMA-2000 has proven very popular and costs have remained low 
because second-generation CDMA IS-95 networks could be easily, and inexpensively, upgraded to CDMA 
2000 1x networks. This has allowed for operators with existing CDMA networks to quickly move to 3G. 
 

Box 3.2: CDMA technologies for rural Internet access in Brazil 
School 45 kilometres away from the nearest base station connected via CDMA.  

Anatel and Lucent Technologies are looking into ways CDMA450 can help bridge the digital divide in Brazil 
through Anatel’s Digital Inclusion and Universal Internet Access project. The goal of the project was to see how 
CDMA450 could be used to deliver high-speed Internet and voice access to the outlying regions of Brasilia that had 
never before had access to high-speed data or even voice services. During the trials, 3 000 people in Brasilia’s 
outlying cities including Santa Marina, Candangolândia, Taquatinga and Sobradinho accessed the new network for 
the first time. 

CDMA450 is CDMA2000® 1X and 1xEV-DO wireless technologies that have been adapted to work in the 
450 MHz range of spectrum. This range of spectrum is important for long-distance transmissions because at such a 
low frequency there is no line-of-sight requirement.  

As part of the test run, Lucent engineers were able to reach speeds of 820 kilobits per second (kbit/s) to the Lago 
Oeste Teaching Center, a rural school with 1 200 students that never had Internet access or online educational 
content and is located a full 45 kilometers away from a Lucent base station. 

While the initial project was simply a test, the results were promising for reaching remote villages via long-range 
IMT-2000 technologies. 
Source: http://www.cdg.org/news/latest_news.asp?hnYY=2004&hnMM=06#060804_ind_c.html. 
 

 

The CDMA-2000 standard has also been evolving to allow for faster data traffic. CDMA-2000 1x EV-DO 
(Evolution-data only) allows for much faster data-only speeds (700 kbit/s – 2 Mbit/s). The Republic of Korea 
has the world’s most extensive CDMA-2000 1x EV-DO network and is doing commercial trials of the 
second iteration of the standard, CDMA-2000 1x EV-DV (Evolution-Data and Voice). EV-DV should allow 
speeds up to 3.1 Mbit/s to users. 

Of the five radio interfaces for IMT-2000, W-CDMA and CDMA-2000 have proven the most popular, 
although they are not necessarily optimal networks for dedicated data access. W-CDMA and CDMA-2000 
both use Frequency Division Duplex, which separates the uplink and downlink on different frequencies. For 
example, when a voice user on a W-CDMA or CDMA-2000 network speaks, her voice is transported over 
one swath of frequencies while the voice of the person to whom she is listening comes over a different band 
of frequencies. The uplink and downlink channels are the same size since voice conversations require the 
same amount of bandwidth in both directions (see Figure 3.5). 

http://www.cdg.org/news/latest_news.asp?hnYY=2004&hnMM=06#060804_ind_c.html
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Figure 3.5: Symmetric or Asymmetric data on IMT-2000 networks 
 

 

 

Source:  ITU adapted from: http://www.itu.int/ITU-D/tech/imt-2000/warsaw/pdf/2_1_Menzel.pdf. 
 

 
 

These identically-sized uplink and downlink channels, while suited well for voice, neglect Internet usage 
patterns of mobile Internet users. In the broadband world, ADSL technologies have allowed operators to 
offer faster download speeds in return for slower upload speeds by repositioning some of the unused, 
original upload frequencies to the download side. Since mobile networks using FDD have fixed upload and 
download channel sizes, they may be poorly suited to providing asynchronous Internet connectivity that 
corresponds to typical Internet usage patterns. 

TD-SCDMA 

The third IMT-2000 radio interface, TD-SCDMA, addresses inherent problems with data downloads over a 
mobile network by using Time Division Duplex (TDD) rather than FDD for data. The carrier frequency on a 
(TDD) system is used for both the uplink and downlink. This is possible by alternating time slots for sending 
and receiving data and allows an asymmetric transmission flow that is much better suited to delivering 
typical Internet data8. TD-SCDMA is closely related to W-CDMA, differing mainly in the division duplex 
method. TD-SCDMA networks have not yet appeared but many carriers around the world have expressed 
keen interest in the technology. 

EDGE, IMT-SC 

As mentioned earlier, 2.5G services could not provide fast enough speeds to handle dedicated Internet traffic 
to villages because services such as GPRS offered maximum speeds of up to 171.2 kbit/s by combining up to 
8 time slots simultaneously to send packet switched data9. However, these theoretical speeds were practically 
out of reach of individual users on a single cell, making high-speed mobile data over GPRS difficult. Instead, 
GSM operators are increasingly turning to Enhanced Data rates for GSM/Global Evolution (EDGE) as a way 
to provide higher-speed mobile data over both high-speed circuit switched data (HSCSD) and GPRS 
connections. EDGE essentially offers a way to triple the amount of data that can be sent simultaneously. This 
is done through a modulation scheme that can represent 3 bits at any given time, rather than the one bit 
building block of digital transmission10. EDGE services are beginning to appear in countries around the 
world as mobile Internet connections, often sold separate from mobile telephone services. They offer 
individual users between 150-200 kbit/s data transmission, usually for a flat rate. 

There are two main ways EGDE networks are being marketed. In many developed ICT economies, EDGE 
services are sold as mobile Internet connectivity for laptops and PDAs. Instead of subscribing to a mobile 
phone service, users simply subscribe to wireless connectivity, the same way they may subscribe to Wi-Fi 
services. In many developing economies, EDGE services may play a larger role in delivering faster data to 
mobile phones. EDGE cards may also be used in fixed, desktop computers to offer Internet connectivity. 

One of the biggest benefits of EDGE is it can be implemented on both TDMA and GSM networks, offering a 
unified path towards 3G data delivery. 

http://www.itu.int/ITU-D/tech/imt-2000/warsaw/pdf/2_1_Menzel.pdf
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EDGE network rollouts are appearing in economies around the world. Examples include, CTI Movil 
(Argentina), Claro (Brazil), Telefonica Moviles (Chile and Mexico), and TIM Brazil. In July 2004, there 
were 28 operators offering commercial EDGE services to customers, 32 operators who are actively 
deploying EDGE, 33 planned EDGE deployments, 8 operators with EDGE-capable networks, and 7 other 
operators with EDGE networks reported in the trial phase11. 
 

Box 3.3: Ghana – On the cutting EDGE in Africa 
How a new mobile wireless technology in Ghana will provide mobile Internet connectivity 

Ghana’s Scancom is currently preparing to build Africa’s first 3G network based on EDGE technology. The current 
GSM radio network will be upgraded to support EDGE and allow users fast mobile data. The new network will be 
available on EDGE enabled phones as well as PC LAN cards for computers. The fast connections should be a boon 
for Ghanaians looking for mobile data access. 

EDGE services such as Scancom’s will most likely be built around densely populated areas or rural areas bordering 
urban centres. However, if initial trials are successful, services should expand into more rural locations. 
Source:  http://www.ghanaweb.com/GhanaHomePage/NewsArchive/artikel.php?ID=54599. 
 

3.3 Fixed wireless 

IMT-2000 technologies can provide inexpensive, low-speed connectivity to areas unserved by traditional 
telecommunication infrastructure. They are well suited for an initial connection to a village but do not 
remain cost effective as the number of users in the village increases beyond a certain threshold. Since 
IMT-2000 services were initially designed for mobile phone users, the technologies will cover the highly 
mobile but lower-speed connections while newer fixed wireless technology will fill the niche of high-speed, 
long distance, but stationary connectivity. 

Fixed wireless connections have traditionally been used as backhaul connections between cities by telecom-
munication providers using microwave technologies. However a new set of fixed wireless standards are 
emerging that could be used as replacements for wired broadband connections. Some of these new 
technologies show huge promise for bridging the digital divide by increasing the amount of data that can be 
sent wirelessly to a city, village, community access centres, or even end users. 

Currently, the bandwidth of fixed wireless technologies is determined by the allocation of the radio 
spectrum, a finite resource. Typically, 1 Hz of spectrum can yield 1-4 bit/s of throughput, depending on 
various factors (such as modulation technique and environmental conditions). Most fixed wireless systems 
use a band of frequencies between 900 MHz to 40 GHz. The inherent trade-off for fixed wireless systems is 
distance vs. speed. Higher frequencies carry far more data but cannot travel as far as lower frequencies, 
which often require line of sight. Higher frequencies also require more complex equipment that can put them 
out of consideration for small villages under severe financial constraints. Lower frequencies on the other 
hand, travel further and are cheaper, but cannot transmit large amounts of data. 

Fixed wireless systems have been slow to gain ground when compared with traditional, wired high-speed 
connections. This is due to several factors including the lack of standardized fixed wireless equipment and 
variations in spectrum allocations among countries. As a result, the most promising technologies of several 
years ago, LMDS and MMDS, have been relegated to small, highly specialized rollouts. These technologies 
also never made much impact on bridging the digital divide because the expensive equipment never reached 
an economically viable level for small Internet shops in developing economies. 

However, a new set of technologies is promising to change fixed wireless adoption the same way Wi-Fi has 
changed localized Internet access. Two promising new standards, IEEE 802.16 and IEEE 802.20 are 
competing to become the new standard of choice for high-speed wireless connectivity. 

IEEE 802.16 (WiMAX) 

WiMAX or “Worldwide Interoperability for Microwave Access” may revolutionize the way users in the 
developing world access the Internet. WiMAX is a new fixed wireless technology that promises to reduce 
the need for wired long-haul, high-capacity Internet connections. WiMAX is expected to be able to transmit 

http://www.ghanaweb.com/GhanaHomePage/NewsArchive/artikel.php?ID=54599
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a full 70 Mbit/s over a range of 50 Km. Higher frequencies would require line-of-sight but could transmit the 
most data. At lower frequencies, the distances could be increased but overall speeds would be reduced12. 
WiMAX can utilize either a point-to-point or a point-to-multipoint architecture making it an ideal candidate 
to branch out from the furthest fibre deployment in an economy. The initial version (IEEE 802.16) was 
developed to meet the requirements for broadband wireless access systems operating between 10 and 
66 GHz. A recent amendment (IEEE 802.16a) does the same for systems operating between 2 and 11 GHz. 
WiMAX makes use of a new modulation technique called Orthogonal Frequency Division Multiplexing 
(OFDM) that maximizes the amount of data that can be transmitted at one time. OFDM divides a radio 
signal into multiple smaller sub-signals that are sent simultaneously at different frequencies to the receiver. 
Once they arrive, the receiver recompiles the various sub-signals into the original transmission13. 
The WiMAX Forum is hoping to replicate the astounding success of a shorter-range wireless technology, 
802.11b or Wi-Fi. In following with the work of the Wi-Fi Alliance, the WiMAX working group includes 
leading companies in many industries whose clout in their individual markets can help promote a common 
standard14. Second, the WiMAX Forum will also offer a “stamp of approval” that one manufacturer’s 
equipment will interoperate with other certified products, further helping to create a single common standard. 
WiMAX was initially destined to be a fixed wireless standard. However, recent developments–including the 
slow rollout of third-generation mobile data services–have left a strong demand for inexpensive mobile data 
untapped. As work on the 802.16 standard evolved, the working group introduced the ability of 802.16 to 
accommodate mobile applications, called 802.16e. Researchers in the Republic of Korea are currently on the 
cutting edge of developing a practical mobile WiMAX solution based on the evolving IEEE 802.16e 
standard called WiBro (see Box 3.4). 
 

Box 3.4: Korea’s WiMAX vision for WiBro 
How Korea’s appetite for mobile Internet applications is fuelling development of a WiMAX based wireless 
technology 

Korea’s policy-makers, broadband providers, and mobile operators have come up with a plan to develop a new data 
network that is more efficient at offering mobile data than current broadband or mobile networks. This plan is 
called WiBro for  “Wireless broadband” and is based on the evolving IEEE 802.16e standard using the 2.3 GHz 
frequency band. WiBro is a technology that fits well between WLAN and IMT-2000 in terms of mobility and speed 
(see below). It would offer a 512-1 024 kbit/s connection to users for a flat monthly fee. Operators have not said 
how much they will charge but industry watchers assume the prices will be about USD 15 per month. 
All major telecommunication players in Korea have plans for the 2.3 GHz frequency allocation that was finalized in 
February 2004. KT, for example, has already introduced a “seamless” offering through its Nespot Swing, a bundled 
package that where users can roam between Wi-Fi hotspots and the CDMA2000 1x EVDO network, when out of 
Wi-Fi range. Including WiBro coverage is the next practical step for the service. 
WiBro has several advantages over WLAN and IMT-2000 for delivering data. While Wi-Fi is limited to a range of 
roughly 100 meters, WiBro will be accessible in a 1 km radius around a base station with connection speeds of 
512 kbit/s guaranteed to moving vehicles at 60 km/h (see Figure 5.3, right). Mobile carriers are especially interested 
in WiBro because of their significant investment in cell towers throughout the country that can quickly be leveraged 
to offer WiBro services. This upgrade can be effectuated simply by adding a second set of radios on the towers. 
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Frequency: 2.3 GHz

Licenses: Awarded by ministry

Per user: 512 - 1024 kbit/s

Total: 100 MHz

Practical: 60 km/hour

Theoretical: 250 km/hour

Flat rate pricing: 15 USD/month, est.
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Maximum accessible speed for users:

Pricing estimates
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Source: ITU case study: Republic of Korea at: http://www.itu.int/osg/spu/ni/futuremobile/general/casestudies/koreacase-rv4.pdf. 
 

http://www.itu.int/osg/spu/ni/futuremobile/general/casestudies/koreacase-rv4.pdf
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WiMAX is one of the most anticipated technologies for connecting the developing world to fast, efficient 
broadband connectivity. While marketing hype can sometimes push expectations beyond a point technology 
can truly deliver, the sheer strength of backing behind a unified WiMAX standard will help keep costs low 
and increase its penetration. Analysts and equipment manufacturers are expecting the first shipments of 
WiMAX equipment to arrive in 2005 as outside-premises equipment. Then, in 2006 Intel will introduce 
WiMAX chips for portable computers15 (see Box 3.5). 

 

Box 3.5: Intel’s vision for WiMAX deployment 

Intel believes connections will start with outdoor setups and quickly move to mobile devices 

WiMAX received a big push when Intel, the world’s largest chip manufacturer, promised laptops and other mobile 
devices could contain WiMAX chips in 2006. However, developing economies and rural areas may benefit even 
earlier from technologies that are scheduled to appear in the first half of 2005. 

Intel believes that WiMAX’s evolution will start with products such as external receiver/transmitters that could pull 
a signal into a cybercafé or house within range of a WiMAX base station. Clearly the push in the developed world 
will be to connect businesses and residences out of reach of traditional fixed-line infrastructure such as DSL or 
cable. 

In the developing world however, equipment produced during the first two stages will most likely target cybercafés/ 
kiosks, schools and community access centres. The final stages of Wi-MAX also show particular promise for 
developing economies as connectivity extends to mobile phones, which far outnumber fixed lines. 

First half (2005)                              Second half (2005)                                               (2006)          
Antennas mounted outdoors          Antennas on fixed devices indoors          Antennas built into small devices 

 
Source:  http://www.intel.com/netcomms/technologies/WiMAX/. 
 

 

Intel, and other companies have a very positive view of the demand for WiMAX-enabled devices, especially 
in developing economies. However, for costs of WiMAX equipment to reach a level that that are affordable 
for small Internet kiosks, there must be broad adoption throughout the developed world in homes and 
businesses to push down equipment prices. Competition among device manufacturers and economies of 
scale could make WiMAX adoption in developing areas much more cost effective. 

WiMAX rollouts in developing and rural areas will likely make use of longer-distance point-to-point 
connections standardized as 802.16a. These connections would be ideal for connection a single location in a 
village or town via a high-speed wireless link back to the nearest fibre point of presence. However, as fibre 
backbones expand and equipment comes down in price, mobile versions of WiMAX (e.g. 802.16e) could 
play a key role in bringing fast access to mobile phones over shorter distances.   

http://www.intel.com/netcomms/technologies/WiMAX
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IEEE 802.20 

WiMAX began as a fixed wireless technology that is currently being adapted to allow for mobile access. 
However, the “fixed” roots of WiMAX may leave it with legacy elements that inhibit efficient connectivity 
at high speeds. As a result, a new technical standard, named IEEE 802.20, is evolving that focuses solely on 
long-range, high-speed mobile connectivity16. 

The new 802.20 standard is also much more flexible with the amount of spectrum it requires. As a fixed 
wireless protocol, WiMAX requires large swaths of spectrum, of which most of the optimal bands are 
already occupied. The 802.20 standard is designed to work in much smaller bands that can be scavenged 
amidst existing spectrum allocations. 

WiMAX already has considerable backing through industry leaders such as INTEL, Fujitsu, Proxim and 
Seimens. The backers of IEEE 802.20 include Flarion and ArrayComm. Several network operators are 
running trials of early 802.20-type services (see Box 3.6). However, WiMAX appears to have a much 
stronger marketing push, and may win out in the long run. 

 

Box 3.6: Early 802.20 trails in the United States 
Nextel’s FLASH-OFDM technology provides wireless connectivity for a flat rate in Raleigh/Durham, South 
Carolina, USA. 

Nextel communications has built a new network based on networking equipment from Flarion, one of the main 
proponents the IEEE 802.20 standard. The network is based on proprietary Flash-OFDM technology to deliver data 
to users. While the IEEE 802.20 standard has yet to be decided, the technology Flarion is using is considered a very 
likely candidate. 
In the test area of Raleigh/Durham, South Carolina, in the US, users can choose between plans ranging in price 
from USD 34.99 to USD 74.99, depending on speed. At the lower price points, users can download at 700 kbit/s 
and upload to the network at 200 kbit/s. Users who pay more have access to higher speeds, roughly 1.5 Mbit/s and 
up to 3 Mbit/s in short bursts. These speeds put Nextel’s service in the range of CDMA 2000 1x EV-DO. 
The prices for unwired access throughout the city are high, even for many users in developed economies. However, 
if similar services could be set up to connect Internet kiosks and cybercafes the costs could be borne by a larger 
number of users. 
One of the most interesting aspects of the network is the ability to offer different priority levels to different levels of 
subscribers. Users paying higher subscription fees will have first packet priority on the network, ensuring a higher 
quality of service for uses such as video streaming. Other users may prefer lower fees in exchange for a lower 
priority on the network. 
While Nextel’s initial trail has now expanded to commercial service, there are still questions about the future of the 
network. First, the network could be a risk for Nextel since the standards have not be formally adopted. Industry 
watchers also fear that by choosing a new, unproven standard, Nextel may repeating the same scenario that doomed 
MMDS and LMDS systems. 
Source:  http://wifinetnews.com/archives/cat_80220.html and http://www.nextelbroadband.com/about_the_trial.html. 
 

 

Free space optic (FSO) technologies 

Most wireless technologies use radio waves to send and receive data. However, one medium-range, wireless 
technology makes use of lasers to transmit data. The technology is free space optics (FSO) and is based on 
the same principle of fibre optics, but without the fibre. A laser forms a connection between two pieces of 
equipment within direct line-of-sight. Once calibrated, the laser transmits data into the air by switching on 
and off at very high speeds. The receiving equipment then can decode these flashes of laser light into data. 

FSOs can be used effectively to form backbone infrastructure between buildings in the same city. One key 
benefit is they do not require an allocation of spectrum and can transmit at very high speeds, up to 1 Gbit/s. 
They can be very cost effective in areas without wired infrastructure (See box 3.7). The niche market for 
FSOs will likely be developed areas with high infrastructure building costs as FSOs eliminate the need to dig 
up existing roads to lay infrastructure. The FSO backbone can then be used to pass traffic back and forth 

http://wifinetnews.com/archives/cat_80220.html
http://www.nextelbroadband.com/about_the_trial.html


 

 350  Chapter 5 – Technical solutions 
 

between other wireless and wired networks. FSOs are particularly useful in conjunction with wireless 
networks because they don’t cause interference with each other. 

 

Box 3.7: Lasers passing data in Istanbul 
How free space optic technology provides high-speed connectivity in Turkey’s largest city. 

Businesses in Istanbul are now benefiting from increased competition for connectivity due to a new FSO network in 
the city. The backbone network connects 8 buildings, each 1.2 – 2.3 kilometres apart, over a 13 kilometre stretch of 
the Maslak-Eminönü route of the city. Each of the eight “node” buildings then disperses connectivity to other 
surrounding buildings via optical wireless spurs.  
The network was built by Omnitek as a way to offer high-speed connectivity to businesses and residential 
customers. As a savvy business move, the eight buildings selected for lasers also had the largest potential for good 
clients, although other buildings in the area can also connect via wireless spurs. 
The economics of FSO greatly outweighs that of fiber. “If we were going to do this investment by laying fiber, it 
would have cost $ 7.85 million. What we actually spent on the FSO equipment and installation was more like 
USD 1.4 million” explained Murat Akay, deputy general manager of the OmniLink network. Corporate connections 
from Turkey’s existing main provider are often exorbitantly expensive. A July 2004 press release quoted Murat 
Akay giving costs of the incumbent provider as $ 220 per month for a 128 kbit/s connection, $ 7 000 per month for 
a 34 Mbit/s connection, and more than $ 18 000 per month for a 155 Mbit/s connection. Omnitek’s services cost 
40% of Turk Telecom’s, expressed Akay–and offered over dedicated lines. Turk Telecom offers only shared lines 
today, he says. 
 

     
Source: http://www.omnitek.com.tr/tr/default.asp, fSONA at http://www.fsona.com and 
 http://lw.pennnet.com/Articles/Article_Display.cfm?Section=Articles&ARTICLE_ID=208105&VERSION_NUM=1. 
 

 

While an FSO network is relatively inexpensive and quick to set up, there are drawbacks to the technology 
that can hinder its performance. For example, atmospheric disturbances can affect transmissions. Humidity 
and fog disrupt the laser since tiny fragments of water in the air can slow down or momentarily block 
transmissions. Second, the lasers and reception equipment must be absolutely immobile and calibrated to 
ensure reception by lens on the other end of the connection. The tall buildings that are best equipped for line-
of-sight also have a tendency to sway in the wind and can be problematic for FSO transmissions. 

Although FSO transmissions require fixed and calibrated connections to transfer data, they may still be used 
as backbone infrastructure for the portable Internet. They could be used to backhaul traffic between Wi-Fi 
hotpots or mobile towers in areas where fixed line infrastructure would be too costly. Another key benefit of 
FSO technology is it can be taken down when no longer needed (e.g. when fibre lines are available) and 
reinstalled in another location. 

http://www.omnitek.com.tr/tr/default.asp
http://www.fsona.com
http://lw.pennnet.com/Articles/Article_Display.cfm?Section=Articles&ARTICLE_ID=208105&VERSION_NUM=1
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HAPS/LAPS 

High and low altitude platform stations (HAPS or LAPS) offer the coverage benefits of satellites at costs 
closer to fixed infrastructure. HAPS and LAPS are balloons or other low and high altitude platform stations 
that can provide data services over a large area for relatively low cost. Balloon systems are typically tethered 
via a cable and hover at an altitude of around 3 Km. A fibre optic cable is run alongside the tether cable up to 
the balloon which then uses radio frequencies to send and receive data traffic from users on the ground. 
Untethered systems hover at much higher altitudes of 21 km above the ground and rely on radio 
communication for traffic between users and the HAPS as well as between the HAPS and the ground 
station’s Internet connection. 

Several companies are developing different types of HAPS and LAPS technologies in an effort to provide 
satellite-type coverage at a fraction of the cost. SkyTower has developed a solar-powered, unmanned aircraft 
that can hover at an altitude of 18 kilometres for 7-14 days and for more than 6 months at lower altitude, 
covering a range between 50-250 miles on the ground. Another company, Skylinc has a proposal to deploy 
18 tethered air balloons across the United Kingdom that will hover 1.5 kilometres in the sky and supply 
access within an 80 km footprint. 

The key market for LAPS and HAPS will likely be rural and developing areas that are underserved by 
traditional infrastructure. However, they could also play a key role for newer wireless technologies such as 
WiMAX. Since LAPS and HAPS are simply platforms for delivering a range of wireless connectivity, their 
radio equipment could make use of the most current technologies to provide fast connectivity within line of 
sight. Since the line of sight requirement would be met for many applications, the frequencies and 
corresponding transmission speeds could both be much higher. 

Satellite technologies 

The longest-range wireless connections are achieved via satellites. Satellite data services cover a vast area of 
the globe and can provide access in areas where no other services are available. Satellites provide essential 
connections in remote areas (oceans, mountains) as well as densely populated areas that are not served by 
other telecommunication providers. 

Satellite technologies offer the longest range but are expensive for even small data streams. They can also 
suffer from latency problems (the delay between a signal being sent and received)17 that can make time 
sensitive transmissions, such as voice, difficult. 

The high costs and low speeds of satellite technologies have relegated them to truly a last-option broadband 
technology. In addition, new wireless technologies such as WiMAX could further erode satellite market 
share for Internet connectivity. 

In the past, communication satellites18 have provided radio, telephone and television links around the world. 
Communication satellites have traditionally been launched in a geostationary orbit. Like other geostationary 
satellites, they orbit at a height of 35 650 km and rotate with the Earth, thus appearing stationary. A fleet of 
three GEOs can provide complete global coverage. However, the height of GEO’s makes broadband access 
for consumers and mobile devices impractical. 

In the past decade, many companies invested heavily in building networks of satellites that orbit much lower 
in the sky, in better reach of consumers, but in a constantly moving rotation. These low-earth orbit (LEO) 
satellites orbit between 650 km and 2 575 km above the Earth. Each LEO satellite is only in view for a few 
minutes, and rotates around the world every few hours. This means multiple LEOs are required to maintain 
continuous coverage by having at least one satellite in “sight” at all times. LEO constellations have the 
advantage of shorter transmission delays because they are much closer to the Earth’s surface. However, they 
also require more complicated handsets and equipment on the ground that is capable of tracking the satellites 
to maintain a connection. 

While satellite technology has been proven, the economics of many satellite systems have not, with some 
earlier attempts to build extensive LEO satellite networks ending in failure. Examples include narrowband 
Global Mobile Personal Communications by Satellite (GMPCS) systems, such as Iridium and ICO, as well 
as satellite broadband start-up Teledesic: Teledesic’s initial plan for 840 LEO satellites was eventually 
cancelled before a single satellite had been launched19. 
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3.4 WLAN (Wireless Local Area Networks) 

Fixed-line broadband connections offer the fastest speeds but are confined to wired connections. However, 
subset of wireless technologies is expanding the reach of broadband in the 100 metre range, WLANs. By 
definition, a wireless local area network (WLAN) is defined as a local area network of which at least one 
segment uses electromagnetic waves to transmit and receive data over short distances. In a typical WLAN 
configuration, mobile devices tie into a wired, broadband network via an “access point”. The radio in the 
mobile device communicates with another radio in the access point to pass data back and forth. It is worth 
noting that the phrase “wireless LAN” is somewhat of a misnomer, given that the wireless network typically 
extends the reach of a “wired” LAN, to which it is connected. 

As mentioned earlier, the typical range of a WLAN connection is roughly 100 meters. This means that 
WLAN implementations typically branch off of a wired Internet connection. Indeed, WLAN technologies 
have been extremely popular with home users who use them to share one household broadband connection 
with several computers and devices. WLAN technologies are designed to spread a network connection over a 
short range but they are increasingly being used as backbone telecommunication infrastructure in developing 
economies with great success. 

The WLAN market is currently dominated by one technological standard, IEEE 802.11b – commonly known 
as Wi-Fi. although several new variations are gaining popularity quickly20. This section will briefly examine 
Wi-Fi, as well as several other promising WLAN technologies. 

802.11b (Wi-Fi) 

IEEE 802.11b is the most popular WLAN technology in the world and is the most common choice for public 
hotspot access. IEEE 802.11b is known by its common name, “Wi-Fi” even though Wi-Fi is a certification 
trademark for devices that are tested and proven to pass interoperability criteria. Wi-Fi networks are 
appearing all over the world and show great promise for shorter-range connectivity over wide areas (see 
Box 3.8). 
 

Box 3.8: Unwiring all the streets of Philadelphia for USD 10 million 
An ambitious plan to connect 1.5 million people in the city via Wi-Fi  

The city of Philadelphia, Pennsylvania in the United States is looking into covering its entire 350 square kilometres 
with Wi-Fi connectivity, reaching all of the city’s 1.5 million inhabitants. The network would likely require over a 
thousand hotspots to be strategically placed throughout the entire city, possibly on lampposts. The total cost of the 
project has been estimated at USD 10 million with yearly upkeep costing roughly USD 1.5 million. 
The network could be a boon for some of the poorer regions of the city that have traditionally been unable to afford 
the high costs of broadband and Internet connectivity. While the plans have not been finalized, the city is 
considering making access to the network free, or at least highly subsidized to encourage its use.  
While the project is still in its initial phases, it will certainly face some stiff resistance from broadband providers in 
the area. Philadelphia happens to be the headquarters of Comcast, the largest cable operator in the United States. 
Source:  http://www.mcall.com/business/local/all-wirelesssep01,0,1606449.story?coll=all-businesslocal-hed. 
 

 

Wi-Fi equipment uses the 2.4 GHz frequency band that is set aside in many countries for unlicensed use. The 
2.4 GHz frequency range allows for transmission through objects (e.g. walls, ceilings) while also allowing 
high data throughput. In direct line-of-sight scenarios, Wi-Fi has a range of 100 meters. However, inside 
offices and residences, Wi-Fi’s range is much lower. Directional antennas and amplifiers can be used to 
extend the range of 802.11b products provided the total power radiated does not exceed what is allowed by 
nationally applicable regulations. 

802.11b is a half duplex protocol–whereby transmissions can either be sent or received at one give time, but 
not simultaneously. Interference can also be an issue as the 2.4 GHz range is also used by many cordless 
phones, microwave ovens and some wireless local loop (WLL) radio systems. Wi-Fi allows for a throughput 
speed of 11 Mbit/s under optimal conditions. As the amount of interference or distance between radios 
increases, the maximum connection speeds also decrease. 

http://www.mcall.com/business/local/all-wirelesssep01,0,1606449.story?coll=all-businesslocal-hed
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Table 3.1: Wi-Fi ranges 
 

 Range 

Environment Maximum at 11 Mbit/s 

Outdoors / open space with a standard antenna 225-300 m 45-100 m 

Office / light industrial setting 75-100 m 30-45 m 

Residential setting 40-60 m 20-25 m 

Source:  The Wi-Fi Alliance at: http://www.weca.net. 
  

 

While Wi-Fi is surely one of the key technologies of the wireless Internet, the standard has some drawbacks 
that may hinder faster development of some portable Internet applications. First, Wi-Fi offers no quality-of-
service guarantees for users. Essentially, Wi-Fi does not have a way to guarantee that transmissions arrive at 
a certain time or with a dedicated amount of bandwidth. This causes problems for applications such as voice 
and video that require dedicated and continuous streams. In times of congestion or interference, gaps can 
interrupt voice and video communication. 

In addition, Wi-Fi is inherently insecure due to a fault in implementation of the RC4 encrpytion scheme. 
This flawed implementation means that the encryption can be broken in less than a day of heavy traffic using 
freely available programs on the web such as AirSnort or WEPCrack21. The Wi-Fi Alliance is working on a 
new security protocol that is meant to enhance the security of Wi-Fi. The new technology is called Wi-Fi 
Protected Access (WPA) and allows for much stronger encryption while “plugging” the hole left by the 
flawed RC4 implementation22. Despite the promise of WPA, researchers have been able to break it quickly if 
the network is protected with a passphrase of words found in a dictionary23. In the end, WEP and WPA can 
only be seen as one level of a multilevel security implementation that should also include additional 
encryption such as Remote Authentication Dial-In User Service (RADIUS) protocol and Point-to-Point 
Tunneling Protocol (PPTP). 

Finally, Wi-Fi radio equipment requires more battery power than many other wireless technologies, 
including CDMA and W-CDMA. This means that while portable Wi-Fi equipment may offer faster speeds 
than mobile phones, the amount of time a user can talk on a Wi-Fi enabled phone may be reduced. 

802.11g 

While Wi-Fi (802.11b) is the most popular and widespread WLAN protocol, a faster variation of the 
technology is starting to take the place of original Wi-Fi equipment around the world. 802.11g uses the same 
2.4 GHz unlicensed band of spectrum as Wi-Fi but incorporates a different modulation technique to send 
data. 802.11g uses Orthogolnal Frequency Division Multiplexing (OFDM) and allows for much faster 
transmissions due to more efficient use of the spectrum. 802.11g networks have a maximum speed of 
54 Mbit/s in contrast to 11 Mbit/s on traditional Wi-Fi networks. In addition, 802.11g equipment is 
backwards compatible with Wi-Fi, allowing “g” users to connect to “b” networks. However, 802.11g speeds 
are only possible if both the access point and the user’s PC card use the “g” standard. Otherwise the network 
runs as fast as its slowest component. 

As the price of 802.11g equipment approaches that of 802.11b products there should be a gradual shift from 
“b” uses to “g” products to take advantage of the increased speeds and better spectral efficiency of the 
standard. 

802.11a (Wi-Fi5) 

Both 802.11’s “b” and “g” variants work in the unlicensed 2.4 GHz band but 802.11a, sometimes referred to 
as WiFi5, takes advantage of the less-congested 5 GHz range. The “a” variant of the standard is not as 
common as Wi-Fi but and has been mainly adopted by enterprise for its fast speeds. Both Wi-Fi and Wi-Fi5 
share a common heritage but are incompatible with each other. In addition to operation in a different 
frequency range, the modulation techniques of the two technologies are different. 802.11a makes use of 

http://www.weca.net
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Coded Orthogonal Frequency Division Multiplexing (COFDM), which sends data in parallel streams to 
increase capacity24. This allows for speeds nearly five times as fast as Wi-Fi. 

 

Table 3.2: A vs. B vs. G: 
The tradeoffs between different 802.11 technologies 
 

 802.11a 802.11b 802.11g 

Number of channels Superior   

Interference Superior   

Bandwidth Superior  Superior 

Power consumption  Superior Superior 

Range/penetration  Superior Superior 

Upgrade/compatibility   Superior 

Price  Superior Superior 

Source:  Adapted from Network World Fusion at: http://www.nwfusion.com/details/466.html. 
  

 

Table 3.3: Wireless networking technologies 
 

Name Speed Range Frequency Notes 

802.11b (Wi-Fi) 11 Mbit/s 100 m 2.4 GHz Most popular and widespread25 

802.11a 54 Mbit/s 50 m 5 GHz Newer, faster, higher frequency 

802.11g 54 Mbit/s 100 m 2.4 GHz Fast, backwards compatible with Wi-Fi 

802.16 (WiMAX) 70 Mbit/s 50 Km 10-66 GHz QoS, Very long distance, line of sight req. 

802.16a (WiMAX) 70 Mbit/s 50 Km 2-11 GHz QoS, Very long distance, robust trans. 

802.16e (WiMAX) 70 Mbit/s 50 Km 2-11 GHz Mobile version.  

802.20 (NA) (NA) (NA) Mobile to 200 km/h, sm. spectrum bands 

RadioLAN 10 Mbit/s 35 m 5.8 GHz Specializes in wireless bridges  

HomeRF 1 Mbit/s 50 m 2.4 GHz Replaced by HomeRF2 

HomeRF2 10 Mbit/s 100 m 2.4 GHz QoS, better encryption, not widespread 

HiperLAN2 54 Mbit/s 150 m 5 GHz European standard, QoS, for voice/video 

HiperMAN NA 50 Km 2-11 GHz European, compatible with 802.16a 

Bluetooth  1 Mbit/s 10 m 2.4 GHz Cable replacement technology, good QoS. 

Infrared LAN 4 Mbit/s ~20 m 350 000 GHz Same room only, no negative health effects 

ZigBee 250 kbit/s 10-60 m 868, 915 MHz 
2.4 GHz 

M2M communication. Long battery life 

Source:  ITU, updated from “Birth of Broadband”, 2003. 
 

 
 

 

Currently, 802.11 “b” and “g” products are less expensive and much more prevalent that 802.11a 
technology, with the majority of hotspots opting for “b” and “g” based networks in the 2.4 GHz range. 
However, 802.11a may succeed in the end due to the open spectral space it occupies. As the 2.4 GHz range 
become more crowded, users may gravitate towards “a” equipment to avoid interference. A decision by the 
ITU World Radio Conference in July 2003 to release additional spectrum for WLAN use in the 5 GHz range 
may also add to its popularity. Also, the introduction of combination “a”, “b”, and “g” wireless cards on the 
market should also help spur demand for “a”-based networks. 

http://www.nwfusion.com/details/466.html
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3.4.1 Mesh Networks 

So far, this paper has looked at technologies that can branch out from the last wired point of presence (POP) 
in an area to end users. As engineers improve the ranges of wireless technologies the reach of the network 
extends further. While this type of “spoke and hub” networking from a POP is common for broadband 
access, new mesh networks are blurring the line between backbone and end-user connectivity as well as 
greatly extending the range of telecommunication networks. 

In traditional networks, backbone infrastructure reaches out to smaller networks of users, with the end-user 
premises becoming the final points on the network. However, mesh networking technology changes the 
network architecture to allow for any device on the network to pass other traffic as if it were part of the 
backbone, enabling multipoint-to-multipoint networking. Mesh networks rely on each user also becoming a 
broadcaster in the network. Technically, each subscriber access point is also part of the routing infrastruc-
ture – acting as a relay for traffic destined to users further out from the source of the transmission (see 
Figure 3.6). This topology offers incredible benefits for quickly expanding network access. As users are 
added to the network, the reach (and capacity) of the entire network expands. 

 

Figure 3.6: Mesh networks 
Each user on the network can use the broadband connection while forming part of the infrastructure that carries 
others’ traffic. 

 
Source: “Wireless Mesh Networks for Residential Broadband”, Dave Beyer, Nokia. 
 http://www.iec.org/events/2002/natlwireless_nov/featured/tf2_beyer.pdf. 
  

 

One area where mesh networking could make significant inroads is rural access. A mesh network provider 
based in a metropolitan area could offer services in remote areas by “piggybacking” connectivity over a 
series of subscribers in the direction of the end user. Data traffic on the outer edge of the network in a remote 
village would only need a wireless connection strong enough to reach the next, closer subscriber to the 
metropolitan area. This second subscriber would then pass the traffic to another, closer subscriber and the 
process would continue until the traffic reached the backbone Internet connection. By using all subscribers as 
transit points, the mesh network can quickly reach distant areas with relative ease. 

A key benefit of mesh networks is they do not require line of sight. Many fixed-wireless systems at high 
frequencies require line of sight in exchange for faster data transfer rates but mesh networks can work 
around obstacles by essentially routing to bypass them (see Figure 3.7). 

http://www.iec.org/events/2002/natlwireless_nov/featured/tf2_beyer.pdf
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Figure 3.7: Passing traffic in a mesh network 
Each device (e.g. cell phone, PDA) in a mesh network can pass along other users’ traffic across the network. This 
significantly extends the reach of the network and increases capacity with each new device.  
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Source:  ITU. 
 

 
 

 

Another key feature of mesh networks is their resiliency to the failure of a node. Just as the Internet can 
reroute traffic around problem areas, a mesh network can quickly reconfigure and network around trouble 
spots. This could be critical for developing areas where electricity power supply is not constant and nodes 
are commonly down (see Figure 3.8). 

 

Figure 3.8: Mesh networks can re-route past problem nodes 
One of the key benefits of mesh networking is its ability to re-route around problem nodes. The left figure shows a 
fully-functional network where all nodes can pass traffic. The right figure shows how the network can still function 
when a node fails.  
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Source: ITU 
  

 

Mesh networks show great promise for connecting rural areas and developing economies with high-speed 
access but there are also concerns about using mesh networks in certain circumstances. First, since each 
device (or node) on the network is functioning both to connect an end user as well as pass traffic, most of the 
devices must stay turned on. Second, battery life will decrease on portable mesh network devices since they 
are constantly operating to pass other traffic. Finally, some privacy advocates say they fear a system where 
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users are passing large amounts of others’ traffic. However, cable modem users and Internet surfers in 
general face similar risks from via their connections and the risks are minimal. 

 

4 TECHNOLOGY  AND  POLICY  DECISIONS 

New wireless technologies show incredible promise for developing economies and developing areas. 
However, decision-makers must decide which of these technologies can be successfully included in the 
current infrastructure, within existing geographical and economic constraints. 

International Internet connectivity 

The technologies described in Chapter three are simply tools that can be used to extend an Internet 
connection. Without international Internet connectivity however, even the best emerging technologies will be 
severely limited at bridging the global digital divide. This is increasingly apparent in developing economies 
where local content is scarce and web browsing and information gathering must be done via international 
sites. In fact, in many developing economies, the total international Internet connectivity is similar or less 
than a lower-speed broadband connection to a single home in developed economies (see Figure 4.1). Some 
economies have managed to keep the majority of their traffic internal, such as the Republic of Korea where 
roughly 80 per cent of traffic stays within the country. This has only been possible though because of the 
vast amount of domestic content in available in hangul. For users in many economies, especially those with 
small populations and minority languages, domestic content provision will be slow to evolve. 

Box 3.9: Building mesh networks with WLAN 

Multiple WLAN technologies can form the backbone and delivery connectivity for new mesh networking 
technologies. 

BelAir Networks has developed a mesh network that makes use 
of two WLAN technologies to deliver broadband connectivity. 
The hotpots (shown at the right) are mounted externally and can 
provide Wi-fi (802.11b) access to computers up to 1 km away. 
The hotspots are then connected to each other in a mesh using 
802.11a for the backbone connectivity. Since the two tech-
nologies work in different spectral bands, there is no inter-
ference from the backbone network transmissions and 
connectivity to users. 

Currently the hotspot mesh uses 802.11a technology as the 
backbone transport but future versions will likely use WiMAX 
for its longer range and higher throughput. 

Ottawa, Canada has begun rolling out the mesh network in 
association with Telecom Ottawa. However, some of the most 
promising applications of the mesh network should be in 
developing economies. A developing economy can use a satel-
lite connection for international Internet connectivity. Then the 
VSAT terminal on the ground can disperse the connection over 
a mesh network of access points using WLAN technologies. 

 
Source: BelAir Networks 
 http://www.forbes.com/personaltech/2004/06/14/cx_ah_0614tentech.html. 
 

http://www.forbes.com/personaltech/2004/06/14/cx_ah_0614tentech.html
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Figure 4.1: Our connections to the world 
In some countries, the entire international connection to the Internet is slower than a typical, entry-level broadband 
offering in countries with broadband. 
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Source:  ITU World Telecommunication Indicators Database. 
 
 

Therefore, it is vital that telecommunication firms in developing economies find ways to bring down the 
costs of international connectivity. In Africa, there are efforts being made to develop national and regional 
Internet exchanges as a way to cut down on the high costs of having to pass data among African countries 
via a third region, often in Europe and at high prices. 

Costs vs. Bandwidth needs 

The costs of Internet connectivity vary greatly around the world and are a function of the level of supply and 
competition on Internet routes. Providers in developing economies, on a whole, pay more per megabit of 
bandwidth than developed economies, even when their users have less money to pay for connections. This 
occurs often because telecommunication firms in underconnected economies must “lock in” to high satellite 
rates for an extended number of years to have any connectivity at all. Hopefully the new emerging wireless 
technologies such as WiMAX will increase competition and capacity on many routes and result in cheaper 
connectivity throughout the developing world. 

In any case, policy-makers must decide how much bandwidth per user or computer is feasible for the types 
of connectivity that users are willing to pay for. As both the Indian and Malaysian case studies have shown, 
innovative providers have been able to offer video e-mail and other multimedia technologies at low 
bandwidth by decreasing the quality of the picture, etc. Policy and decision-makers must thus examine 
markets to determine how much users can and would be willing to pay for basic types of connectivity and 
then determine the demand for international bandwidth. If the costs and benefits are in line, the projects 
should proceed. 

Rural vs. urban infrastructure 

Rural and urban environments will require different types of technologies. In metropolitan areas with high 
population densities, the wireless technologies with shorter ranges but higher speeds can be implemented. 
Examples include Wi-Fi and mobile versions of WiMAX (802.11e). Wi-Fi equipment has fallen drastically 
in price making it particularly attractive for low power and densely distributed installations. 
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Entrepreneurs in rural areas will more likely use longer-range fixed-to-fixed connections such as WiMAX 
(802.16a). Theoretically, a long-range WiMAX connection could be used to connect a cyberkiosk in a rural 
area with high-speed connectivity for a low price. Other fixed wireless options such as FSO’s do exist but 
the installation costs are too high for connecting small, lower revenue cybercafe’s. Instead, FSO technologies 
are better suited to form medium-distance backbone connections that aggregate the connectivity of a larger 
city, for example, to pass on to a distant fibre optic drop point. 

Operators in rural areas should also strongly consider mesh networking technologies because of their ability 
to quickly extend the network at low cost. Mesh networks could be ideal for smaller cybercafes and kiosks 
scattered throughout a larger area. While connecting each point directly via a wired connection would not be 
cost effective, a mesh network could quickly and easily use all nodes to pass information to and from each 
other. The current drawbacks for mesh networks in rural areas is their price. They are likely still out of range 
of developing economies but as prices fall, could soon become cost effective for the developing world. 

Mobile phones as a digital bridge 

One recent success in tackling a divide between developing and developed economies has been the 
astounding rise of mobile penetration rates throughout the developing world, particularly in Africa and other 
areas with very little fixed-line infrastructure. Mobile phones have been successful for a variety of reasons, 
including low infrastructure costs and pre-paid calling plans. This has helped users throughout the 
developing world gain access to ICTs that were previously out of their reach. 

While the growth in penetration rates worldwide have been astounding, many are now asking if mobile 
phones might be the key to bridging the digital divide in large areas of the world where infrastructure, PCs 
and computer skills may be in short supply. Currently the correlation between broadband penetration and the 
number of mainlines per 100 inhabitants is high at 0.60, leaving many developing economies with few 
choices for a wired Internet experience. However, throughout the developing world, the number of mobile 
phone subscribers far outpaces the number of fixed lines, often by factors of 15 (see Box 4.1). 
 

 

Box 4.1: The correlation of fixed lines and broadband 
Wireless broadband technologies will be a vital element of the future information society of developing economies. 

In 2003, the correlation between fixed-line 
telephones and broadband penetration was 
0.60. This poses problems for telecommuni-
cation users in developing economies who 
want access to broadband but whose 
economy doesn’t have substantial fixed-line 
infrastructure. For many users, the best 
alternative to PC Internet access over a fixed 
line connection may be a mobile phone.  

Since mobile phones already account for the 
vast majority of telephone lines in many 
economies, the mobile phone would be an 
excellent candidate for delivering Internet 
connectivity to the widest range of users as 
possible (see figure at right). 

Many mobile phone operators are beginning 
to include new, larger screens in their mobile 
phones that would be able to display more 
Internet text. 

In addition, new technologies offering fast, 
broadband-type access to mobile devices are 
on the verge of becoming a reality. 0% 20% 40% 60% 80% 100%
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Therefore, advancements that can bring Internet usability to mobile devices should be a boon to Internet 
connectivity throughout much of the world. What remains to be seen is how mobile devices will need to 
adjust to offer experiences similar to those available to web surfers on a PC. While the experience will 
definitely be different, the key information available to mobile and wired broadband subscribers could be 
quite similar.  

Policy makers face many difficult questions with regard to implementing new wireless technologies in their 
economies. Price remains a key, unknown variable that will largely determine whether these technologies 
will help increase connectivity or remain tools only for users in wealthy nations. However, as Wi-Fi has 
shown, there is demand for low-cost, high-speed wireless connectivity and markets have responded with 
healthy competition and lower prices for consumers. Hopefully this can be repeated. 

5 TECHNOLOGY  AS  A  DIGITAL  BRIDGE  (EXPERIENCES) 

One of the best ways to understand how to build better digital bridges is to examine specific examples of 
ICT initiatives around the world that are having an impact. This section will look at a range of initiatives and 
projects around the world that use clever approaches to extend the reach of ICTs. 

5.1 Stanford Initiative for Voice over Email 

The Digital Visions initiative is a prime example of how Information and Communication Technologies 
(ICTs) can be used to help bring a sense of self-actualization and connectivity to developing countries26. 
Digital Visions, sponsored by the Reuters CSLI Digital Visions Fellowship at Stanford University in 
California, USA is embarking on a humanitarian project aimed at bringing local content/software ICTs to the 
under priviledged. The main overarching goal of the Digital Visions initiative is two fold. The mission is 
both to increase the number of ordinary people that can use a public Internet centre for the same investment 
and to surmount obstacles of illiteracy, minority languages and/or computer illiteracy, which are currently 
serious hampers in the path of realizing the goal of digital inclusion for everyone. The initiative is in 
collaboration with Philips Research UK, which operates under Philips Global Brand Management. 

Digital Visions has established an inexpensive, simple-to-use voice-email device, akin to a combination of 
an MP3 player with a digital dictaphone. The handset is cheap, hand held and is based on store-and-forward 
technology. This device enables a blind individual in a rural region for instance, to be able to have his or her 
email read out aloud to him/her via the email-to-voice end user terminal previously mentioned. The voice-
email device enables contact in the following manner: first, someone desiring to check his personal email 
could do so by browsing icons on the voice-email device looking for emails in various folders or from 
various senders. Then, he could use the voice-email device to listen to the emails he desires to hear. To reply, 
the individual would choose his reply recipients by icon or by voice dialling of email IDs. Once the reply 
recipients are identified, the person can easily dictate an email response which is then reviewed and encoded 
using Voice codec technology (similar to VoIP, MP3). All of the above can be done at the individuals’ own 
convenience offline. The person would then dock and synch files as well as recharge the batteries of the 
email-to-voice device at the closest telecentre without queues. 

Security to each individual account is maintained at the various telecentres by a tag registration and voice 
authentication system, both of which are triggered when a new individual logs on. 

The current focus of Digital Visions is on the urban slums of Brazil, and representatives from Digital Visions 
have traveled to Brazil in an initial effort to spread word of the initiative and gain local support. Slight 
changes to the concept to suit people using their own languages in isolated rural areas or urban poverty such 
as in India and Thailand, also hold potential. 

Digital Visions also has exciting plans for the future applications of this email to voice handset. It is thought 
that this handset may also be very helpful in the future as regards webcasts or voice bulletin boards of 
specialist regional content (such as education, health, trade, agriculture). The device could also act as a small 
device display for emailed pictures as well as for musical entertainment. Lastly, it is thought the device could 
also act as a medium to capture and spread digital radio broadcasts. 
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Initiatives such as these that both extend telecentre reach into the households of the underprivileged and also 
cater to society’s most vulnerable (such as the blind, the illiterate, speakers of a minority language and those 
unfamiliar with computers) act as models for future projects which can use already existing technology to act 
as a ‘bridge’ across the digital divide. One of the major future initiatives of Digital Visions is to get a variety 
of regional services established in developing countries that would follow the model outlined above. This 
makes an effective and bold statement towards using technology as a tool to reduce today’s ever-widening 
digital divide. 

5.2 Wi-Fi bus in rural India 
In the Dadobalapur district of Karnataka in India, a quiet wireless revolution is unfolding. In the not-so-
distant past, tele-service applications could only be accessed from a taluka (an administrative and 
geographical block providing tele-services such as e-mail and Internet access), involving a round trip of up 
to 100 km. Now, residents can save time and money by accessing the services offered by the taluka from 
their village computer. 

Stemming from the need to create an online database of land records, the project was set up by the Karnataka 
Government in collaboration with the US-based technology consulting company, First Mile Solutions. The 
project involves a bus equipped with a computer and Wi-Fi, which drives around stopping in different 
communities to transfer data from and to the community’s local computer.  

The project uses Wi-Fi equipment and runs at 2.4 Ghz, with a DakNet Mobile Access Point that is mounted 
on and powered by a vehicle. In a normal day’s work, the DakNet-enabled vehicle drives past a village kiosk 
where it receives and delivers land record queries and responses. This information is synchronised with a 
central database on a daily basis. Data is transferred through the access point, which automatically and 
wirelessly picks up and drops off data from each kiosk on the network. The transportation of data can occur 
up to a radius of 1.25 km of the kiosk and after the bus arrives. This type of store-and-forward connectivity is 
particularly appropriate for email and for electronic transmittal of remittances. 

The Karnataka undertaking is a further example of how Wi-Fi technologies can actually deliver connectivity 
to underserved populations at a fraction of the cost of alternative wired or wireless technologies27. 

5.3 India’s Wi-Fi lake 
With the recent de-licensing of radio spectrum for spread-spectrum packet-based communications in India, 
wideband connectivity has been extended–using Wi-Fi technology–to reach sparsely populated communities, 
through a partnership between the Department of Tourism and private companies. 

Local boats, called shikaras, are that are used to travel on the five kilometre-wide lake, and are connected to 
stationary houseboats on the lake. Houseboats on the lake and the shikaras have provided housing for tourists 
and residents for centuries. These houseboats are have been equipped to provide the lake’s Wi-Fi network 
connectivity since 2003. The backend connectivity is provided via two domestic ISPs who provide a 
connection speed of 2 Mbit/s. 

The Dal Lake Wi-Fi project was envisioned by Dax Networks and was implemented in partnership with the 
Indian Department of Tourism, the state of Jammu and Kashmir (J&K) and an ISP, Ipeaks. A similar Wi-Fi 
marine service was also set up off the shore of Lake Michigan in the United States in 2004, covering over 
32 km. 

Now that the project has been successfully implemented, Dax has plans to duplicate the model at other lakes 
in India–Nainital, Hussain Sagar, Kodaikanal and Kumarakom. During the pre-launch of the project, a repre-
sentative of Dax Networks stated that this Wi-Fi lake is “not just a bold statement, but also a move that can 
have cascading effects in the state (of J&K) and a positive rub-off on the overall image of the country”. This 
“positive rub-off ” will be no doubt aided by the fact that the endeavour was not as expensive as one would 
think with the entire operation costing Dax approximately USD 21 276. 

The project was not without challenges, however. Obstacles had to be overcome to obtain approval from the 
J&K government, the Tourism Department and local ISPs. Difficulties were also faced in finding the 
necessary manpower, resources and even electricity. But it is now operational. 
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Figure 5.1: Sunset over India’s Wi-Fi lake 
A shikara against the sunset on Dal Lake. 

 

Source:  IndiaMART.com. 
 

 

6 CONCLUSION 

The digital divide is, and will continue to be a daunting problem for the world for the foreseeable future. 
However, there is still reason to hope that the situation can, and will improve as technology advances, policy 
develops and incomes rise. The rapid pace of change in the telecommunication sector can bring with it a 
sense of despair in economies where technologies are slow to arrive and difficult to implement. However, 
this rapid change may also hold the key to unlocking a truly global and inclusive information society. 

Developed economies, where much of the telecommunications research and development takes place, will 
benefit from the new mobility offered by the portable Internet and new wireless devices. These advances, 
however, are not solely for developed economies. In fact, it is the developing world that stands to gain the 
most from adapting and implementing new wireless technologies as a substitute for traditional infrastructure. 

As this paper has shown, developing economies can take many lessons from the experiences seen in 
promoting broadband and mobile connectivity in richer countries. Government promotion of fibre-optic 
backbone infrastructure has been very successful at enabling the broadband expansion in several economies. 
Investing in fibre backbones may seem like a costly and risky venture, especially in economies where a host 
of other needs are at least as pressing. However, while the projects may take some time to yield their fruits, 
they can also enable a vast range of services previously out of reach of many citizens in developing 
economies. 

Once fibre lines, or other suitable connectivity is established internationally, the furthest reaches of the wired 
network can be extended using new and evolving wireless technologies to reach deep into rural areas that 
have historically been underserved. Long-range wireless technologies such as WiMAX can extend a 
connection over great distances to villages from the end of the wired network. Then shorter-range 
technologies such as Wi-Fi and IMT-2000 can further extend the network from the newly connected village. 

Policy makers throughout the world are faced with the harsh reality of economic scarcity; there is simply a 
limited amount of resources that must be allocated in an economy. However, bridging the digital divide may 
not need to be an “either/or” proposition. Rather than choosing between telecommunication investment and 
health care, targeted telecommunication investment could build infrastructure that could help reduce medical 
costs and make care more efficient. Similar arguments can be made for education. Connecting schools with 
fast Internet connections gives students much better access to educational materials and can make their 
school time more productive. 
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The emerging technologies discussed in this paper are exciting and may offer the developing world a chance 
to leapfrog ahead in connectivity. Many of the technologies are not yet mature enough for widespread use 
but policy-makers should follow their progress and carefully watch selected rollouts throughout the world. 
Korean WiBro is one such technology that, if successful in Korea, could pave the way for mobile cell towers 
throughout the world to be retrofitted with high-speed portable and mobile connectivity. This could be a 
fantastic boon for nations around the world, especially those where mobile penetration is much higher than 
traditional fixed lines. 

Wireless technologies may indeed offer the best path for finally bridging the digital divide and creating an 
equitable and efficient information society for all. 
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NOTES 
_____________ 
1 See the World Summit on the Information Society (WSIS) website at: http://www.itu.int/wsis. 
2 The Task Force Report on Rural Connection Mission 2007: Every Village a Knowledge Centre by Professor Ashok 

Jhunhjunwala, May 2004. 
3 See the Indian case study at: http://www.itu.int/digitalbridges/docs/casestudies/India.pdf. 
4 See “Reykjavik leads the way on fiber to the curb” at: http://www.nwfusion.com/research/2004/0607iceland.html. 
5 See the Indian case study online at: http://www.itu.int/digitalbridges/docs/casestudies/India.pdf. 
6 See http://searchmobilecomputing.techtarget.com/sDefinition/0,,sid40_gci505610,00.html for a brief explanation of W-CDMA. 
7 See Nokia’s article “High Speed Downlink Packet Access (HSDPA) for WCDMA” at: 

http://www.nokia.com/nokia/0,,53713,00.html for more information. 
8 See the TDD definition at: http://www.mpirical.com/companion/Multi_Tech/FDDDuplex.htm. 
9 See GSM World at: http://www.gsmworld.com/technology/gprs/intro.shtml#1 for detailed information on GPRS. 
10 See http://www.mpirical.com/companion/GSM/EDGEEvolution.htm for a brief explanation. 
11 See http://www.yenra.com/edge-3g/ for more information on EDGE rollouts. 
12 See the WiMAX Forum at: http://WiMAXforum.org/tech/tech.asp. 
13 See Webopedia’s definition at: http://wi-fiplanet.webopedia.com/TERM/o/OFDM.html. 
14 The WiMAX forum has detailed information on 802.16 at: http://WiMAXforum.org/tech/tech.asp. 
15 See “Intel: WiMAX in notebooks by 2006” at: http://www.theregister.co.uk/2004/07/02/intel_WiMAX/. 
16 More information on the 802.16 and 802.20 comparisons is available at: 

http://www.wirelessweek.com/article/CA403412?text=gohring&stt=001. 
17 For more information, see Intelsat’s presentation at the ITU Promoting Broadband workshop at: 

http://www.itu.int/osg/spu/ni/promotebroadband/presentations/14-fischer.pdf. 
18 For a short introduction to satellite communications see: http://www.infoplease.com/ce6/sci/A0813065.html. 
19 See “Teledesic backs away from satellite push”, Oct 3, 2002, for more information: 

http://news.zdnet.co.uk/story/0,,t298-s2123287,00.html.  
20 See the official Wi-Fi site at: http://www.weca.net/OpenSection/index.asp. 
21 See http://www.airscanner.com/pubs/wep.pdf for more of the weaknesses with WEP. 
22 See: http://www.wi-fiplanet.com/tutorials/article.php/2148721 for more information about the benefits of WPA implementation. 
23 See “WPA’s Little Secret” at: http://wifinetnews.com/archives/002453.html. 
24 For more information on 802.11a’s modulation technique see: http://www.nwfusion.com/details/465.html. 
25 802.11b arrived before 802.11a but the letters refer to the order in which the different standards were proposed. 
26 More information on the initiative is available at: http://www.stanford.edu/~prankin/eng/index.html. 
27 See: http://infotech.indiatimes.com/articleshow/266500.cms for more information. 
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1 INTRODUCTION  
“So far as I am able to judge, nothing has been left undone, either by man or nature, to make India the most 
extraordinary country that the sun visits on his rounds. Nothing seems to have been forgotten, nothing 
overlooked.” – Mark Twain, from Following the Equator. 

India’s journey towards prosperity began post-independence in 1947 and progressed in a very lethargic pace, 
leaving it out of step with many other countries whose progress post World War II has been impressive. The 
transformation started with the liberalisation of the economy in 1991. The economy got the necessary 
impetus and conditions changed favourably. The service economy surged and living standards started 
improving. But, the improvements were predominantly urban in nature and rural India, which houses 
741 million people in over 638 000 villages, was largely left undisturbed. The rural people had to confront an 
obsolescent infrastructure, abysmally low literacy levels, inefficient healthcare, crushing poverty in some 
areas and a tottering economy that left them in serious danger of irrelevance as compared to their urban 
counterparts. 

Yet, they were not completely forgotten. Their need for solutions to address pressing problems was not 
overlooked either. Recent technological advancements, an astute private sector, a dedicated group of NGOs 
and successive governments have put the spotlight back on rural India. There have been several attempts to 
ameliorate the lives of rural people and empower them. Some have been driven by very altruistic motives 
while others for pecuniary reasons. Nevertheless, the common goal has been to improve the living standards 
of the rural populace. Information and Communication Technology has been used as the enabling tool while 
Internet-based applications and services have been effectively used to achieve this goal.  

The larger questions that this case study deals with are – Is it possible to use ICT and the Internet to make a 
difference in the lives of millions of people? And, what can it be? What technologies would be required for 
this gargantuan effort? And, have these attempts made a difference in bridging the digital divide that so 
starkly separates urban and rural India? This case study examines these questions in depth and provides both 
the answers and hope for a better future.  

Chapters 2, 3 and 4 provide the backdrop of the current scenario in India, specifically rural India and the 
state of the telecom industry. Technological advancements have brought down the cost of connectivity and 
thus a very crucial barrier in bridging the digital divide has been brought down. Chapter 5 discusses these 
various technologies and their evolution. Several applications and services that are targeted towards the rural 
populace in the areas of education, healthcare, animal husbandry, banking, insurance, trade & commerce and 
government interactions are a natural outcome of the availability of these technologies. Chapter 6 addresses 
these. Chapter 7 provides a glimpse in to the efforts of private, for-profit and non-profit initiatives whose 
attempts are key to penetrate and overcome the solid barriers hindering rural development. While these 
chapters portray a picture of hope for a prosperous future, the lessons learnt need to be assimilated and 
improved upon. Well-meaning initiatives need to be sustained and encouraged with the requisite regulatory 
and policy changes that have been recommended in Chapter 8. 

Internet is a great leveller which helps reduce physical distances and eliminate class differences and socio-
economic inequalities. This case study validates that premise and holds a promise that rural India has the 
potential to evolve on its own right and truly stand up to its more advanced brethren, be it in urban India or 
in the developed world. 

2 COUNTRY  BACKGROUND  

2.1 Geography 
India lies entirely in the northern hemisphere, extending between latitudes 8 deg. 4' and 37 deg. 6' north, 
longitudes 68 deg. 7' and 97 deg. 25' east and measures about 3 214 km from north to south between the 
extreme latitudes and about 2 933 km from east to west between the extreme longitudes. 

The mainland forms a natural subcontinent with the Himalayan mountain range to the north, the Arabian Sea 
to the west, the Bay of Bengal to the east and the Indian Ocean to the south. India borders Pakistan to the 
northwest; China, Bhutan and Nepal to the northeast; and Bangladesh and Myanmar to the east. Near India’s 
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southern tip, across the Palk Strait, is Sri Lanka. India occupies the greater part of the subcontinent of 
Southern Asia. The mainland comprises of four regions, namely, the Himalayan regions, interspersed with 
wide plateaus and valleys, stretching from one end of India to the other in the northernmost part of the 
country; the near-level Indo-Gangetic plains, formed by the basins of three rivers – the Sind, the Ganges and 
the Brahmaputra; the desert regions, covering the whole of Rajasthan and the Deccan plateau and peninsula, 
extending south of the Vindhyas. 
 

 
 
 

2.2 Population 

India is one of the emerging powerhouses of the 21st century. Along with China, India garners the most 
attention for its sheer size, the diversity of its huge population, the challenges that its complex economy 
poses and at the same time, for the potential of rich dividends that investors from the developed world look 
forward to. India is home to 1 027 billion1 

people who speak 18 official languages apart from 1 600 minor 
languages and dialects. This population which stands next only to China and is five times that of Brazil, lives 
on a land mass that is only 34 percent of China’s landmass and 38 percent of Brazil’s area. Of an estimated 
191.9 million households, a whopping 72 percent or 138.2 million live in rural areas2 

. 

India is ranked 127 among the 177 countries studied in the Human Development Index (HDI) published by 
the United Nations Development Program (UNDP) in July 2004. As per the latest report, India fares far 
worse than other developing countries like China (94) and Brazil (72). The economic growth seen since 2001 
has not made much of an impact in improving India’s position in the HDI with India’s rank stagnating even 
now at the 2001 levels (127). 

Life expectancy at birth in India has jumped from 48 in the 1950s to 63.7 in 2002 but is worse off when 
compared to China at 71 and Brazil at 68.1. Infant mortality rate has almost halved from 130 in 1971 to 67 in 
2002, but still has a lot of catching-up to do to reach the levels of China which is at 31 and Brazil which is 
at 30. The number of physicians per 100,000 inhabitants is at 51 compared to China with 164 and Brazil 
with 206. The economic condition of the people is very poor with 34.7 percent of the population earning less 
than USD 1 per day3.

 

 

Seventy two percent of the 1 027 billion-strong population live in rural areas and the remaining twenty eight 
percent in the 3 700 cities and towns that constitute urban India.4 The economic liberalization policies of the 
Government of India have resulted in developing the services industry by leaps and bounds. However, the 
fruits of this growth are mostly enjoyed by an urban populace, with increased purchasing power and an array 
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of goods and services to choose from. This has encouraged the migration of the rural populace which largely 
got left behind in this economic revival, resulting in a growth in the urban population from 26.6 percent in 
1996 to 28.1 percent in 2002 

2.3 Economic indicators  
India’s Gross Domestic Product (GDP) more than doubled in the period between 1992 and 2002 from 
USD 244.2 billion to USD 510.2 billion. By 2003, this stood at USD 572.7 billion. The GDP of India’s rural 
populace of 741 million is estimated to be USD 140 billion5. 

Powered by an average growth rate of 4.2 percent during this decade, the GDP per capita grew to USD 539 
in 2003 (see Figure 2.1). The per capita GDP stood at USD 2 670 (PPP)6 compared to China’s USD 4 580 
and Brazil’s USD 7 770. This growth was fuelled predominantly by the services sector whose contribution 
stood at 50.7 percent in 2002, up from 42.3 percent in 1992. Interestingly, at the same time, agriculture 
declined from 30.9 to 22.7 percent.

7 

 
 

Figure 2.1: Economic Indicators for India – GDP in USD billions 

 

 
Source: Economic Intelligence Service, centre for Monitoring Indian Economy 
  

The income distribution is pretty skewed with the richest 20 percent of the households
8 

contributing to 
41.6 percent of the national income and the poorest 20 percent of the households contributing only 
8.9 percent. Disparity in income distribution is very high with 73 percent of the households languishing with 
annual household incomes below USD 3,000 (see Figure 2.2 and Table 2.1). Compare this with the per 
capita GDP at USD 2 670 as given in the paragraph above. 
 

Figure 2.2: Income distribution among rural and urban households in India 

 

 
Source:  Human Development report 2004, published by the UNDP. 
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Table 2.1: Income distribution among rural and urban households 
 

Annual household income range (USD) Percentage of households No. of households (millions)  

<1 000 5 10 

1 000-2 000 45 86 

2 000-3 000 23 44 

3 000-4 000 6.5 12 

4 000-5 000 5 10 

5 000-6 000 4.5 9 

>6 000 11 21 

Total 100 192 

Source:  Human Development report 2004, published by the UNDP. 
 

 
 

2.4 Telecommunications  

Telecommunications had been the sunshine industry of the ‘90s in India and has since continued its 
dominant role in the growth of the Indian economy. It has witnessed robust growth rates boosted by an 
especially strong performance in the mobile telephony market, which closed at 33.7 million subscribers at 
the end of March 2004. At the same time, the number of wireline subscribers stood at 42.84 million. 
According to the Economic Survey 2003-04, India more than trebled its tele-density during the last five 
years from 2.33 in March 1999 to 7.02 in March 2004. However, this has been fuelled largely by a stupen-
dous growth of 159.2 percent in mobile telephony, which has been confined to the metros and a few circles. 

Though the graph below (see Figure 2.3) shows significant growth, the tele-density levels are still very low 
when compared to other developing countries like China (42.32) and Brazil (42.38). The status of the 
telecom infrastructure remains woefully inadequate to meet the demands of its huge population. This is 
despite an increase in spending on Information and Communication Technology (ICT) as a percent of GDP 
from 2.1 percent in 1995 to 3.9 percent in 20019.

 
The developments and the intricacies of the Indian telecom 

sector have been discussed in detail in Chapter 3. 
 

Figure 2.3: Tele-density in India 

 

 
Source: Indian Telecommunication Statistics 2002, Ministry of Communication and Information Technology, Government of 

India; Telecommunication industry performance indicators 2002-03, TRAI; Telecommunications, Infrastructure, 
Economic Survey of India 2003-04. 
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3 RURAL  INDIA:  A  GLIMPSE 

India is largely an agrarian society. Agriculture has been the mainstay of business ever since India got 
independence in 1947. Former Indian Prime Minister, Pandit Jawaharlal Nehru once remarked, “The heart of 
India lives in its villages”. 

3.1 Rural Population 

India, the largest democracy and the second most populous country in the world, is predominantly rural in 
nature. Of the 1 027 billion-strong Indian populace, 741 million live in 638 365 villages scattered across the 
diverse terrain of India. 

However, the average population density in rural India is not at all low when compared with other countries 
of the world; it is at over 300 people per sq km. In many states, it is much higher with the rural population 
density as high as 760 persons per sq km as in the state of West Bengal (see Figure 3.1). More than 
70 percent of the rural population is concentrated in villages with an average population of 1 30010. 

 

Figure 3.1: Rural population density of different states of India (persons per sq km) 

 

 

Source:  Market Demographics Report 2002, published by NCAER and Census 2001, published by the Government of India. 
 

 
 

3.2 Education and Literacy 

Rural India is largely illiterate with the literacy rate at 49.4 percent compared to the urban populace, where 
the literacy rate is 70 percent. A deeper analysis of the working class reveals an even bleaker scenario, 
wherein 68 percent of rural males and 90 percent of rural females are either illiterate or have been educated 
only up to the primary level11.

 

 

The education system has an inherent inefficiency in the lopsided ratio of a huge number of students to a 
teacher at 43:1. In rural areas, more than 75 percent of schools have one teacher taking simultaneous classes 
for students placed at different educational levels. Many villages do not have schools or lack the proper 
infrastructure for running one. The villages that do have schools often cater to the needs of students of 
several villages nearby. Yet, access to these schools is difficult with no proper roads or transportation 
facilities. An alternative available to parents is to send their children to schools in bigger towns nearby 
leading to overcrowding of these town-schools. Invariably, the quality of education imparted suffers as a 
result. The dropout ratio is very high with only 40 percent of primary school entrants managing to reach 
grade 5 i.e. complete 5 years of education12. 
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3.3 Rural Healthcare 

Rural healthcare is handled by the Government through Primary Healthcare Centres (PHCs). In 2003, there 
were 163 195 PHCs to provide healthcare to the 638 365 villages at an average of 4 villages per centre (see 
Table 3.1). Many villages do not even have easy access to hospitals13.

 
The quality of care provided by the 

PHCs varies quite a lot with service levels abnormally poor in many PHCs. 

 

Table 3.1: Healthcare in India 
 

 1951  1981  2003  

Primary Health Centres  725 57 363 163 195 

Dispensaries and Health Centres  9 209 23 555 38 031 

Beds  117 198 569 495 914 543 

Nursing personnel  18 054 143 887 832 000 

Doctors  61 800 268 700 605 840 

* All figures except for the number of PHCs are on an all-India basis (including both urban and rural statistics). 

Source:  Economic Survey 2003-04 published by Ministry of Finance, Government of India. 
 

 
 

3.4 Rural Economy 

The rural GDP now stands at USD 140 billion contributing to 24 percent of the national GDP. With 138.2 of 
the 191.9 million households living in rural areas, the GDP contribution is highly disproportionate. With an 
average of 5 people per household about 85 percent of households earning less than USD 900 per annum, 
and with the per capita income at a meagre US¢ 50 per day, the heart of India remains poor to a larger extent. 

The income distribution is extremely skewed with 74 percent of rural households in the low income bracket, 
earning less than USD 700 per annum, 23.1 percent in the middle income bracket earning between 
USD 1 800 and 4 800 per year and a paltry 2.9 percent in the higher income bracket bringing home more than 
USD 4 800 in a year (see Figure 3.2). 

 

Figure 3.2: Income distribution of rural households in India 

 

 

Source:  Income distribution-Rural Households: India Market Demographics Report (IMDR), 2002, published by NCAER. 
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3.4.1 Source of income  

Agriculture is the major economic activity in rural areas. Agriculture and allied activities employ 
66.23 percent of the workforce of which 13.57 percent are landless labourers. Non-agriculture activities 
provide livelihood to 39.77 percent of the rural population. Working in agriculture was the primary activity 
for 82 percent of the young men (between 24 to 45 years of age) in 1971, dropped to 73 percent in 1982 and 
was at 53 percent in 199914.

 

Even though the dominance of agriculture has decreased, it still retains its 
importance and contributes to 23 percent of the national GDP. 

The land holding pattern in the rural areas is uneconomical and inefficient. Small landholding makes it 
unviable to use intensive farming techniques thereby pulling down agricultural productivity. Given these 
limitations, cultivation of high-yield crops that would improve returns is the best way to improve rural 
economy. But, high-yield crops are more labour-intensive and need support for processing, storage, 
transport, and marketing to reduce the risk of income loss emanating from spoilage and changing market 
forces. With the growing share of high-value perishable crops and fisheries & livestock products, agro-
processing and support services for rural infrastructure such as water, power, transport, and 
telecommunications assume greater importance. Education is also imperative to ensure effective use of 
technology to get better returns. 

3.5 Infrastructure 

The problems affecting the rural economy are manifold, the prime ones being infrastructural in nature. The 
vastly inadequate infrastructure in the rural areas results in wastage of agricultural produce, time and money. 
The absence of proper communication facilities results in wasted time and resources chasing information 
which is often either unavailable or not dependable. This affects the rural poor more than other sectors of the 
community. Lack of timely market information (on commodity prices, suppliers of various inputs, etc.) leads 
to loss of income. 

In such a scenario, rural people depend on layers of middlemen who finance, buy, sell and even transport 
farm produce from the villages. Middlemen play a very crucial role in the rural areas in the absence of 
enough funds available with official sources or of fool-proof and credible initiatives by the Government to 
provide micro-credit. 

However, dependency on these middlemen also meant that the farmers got to retain a smaller share of their 
potential income. Intervention from the government came in parts with banks offering finances and mandis 
facilitating regulated sales of farm produce. Yet, they could not provide all the services that the middlemen 
did. Thus, the problems of the rural people were still not alleviated. The infrastructure scenario has improved 
in the past 4 decades; however, it still leaves a lot to be desired. 

3.5.1 Water and Sanitation 

Basic facilities like access to drinking water are not available, with only 79 percent of the rural population 
having sustainable access to improved drinking water source. The sanitation scenario is even worse with 
only 15 percent having sustainable access to improved sanitation. Urban India is better placed with 
95 percent of the population having access to drinking water and 61 percent having access to improved 
sanitation15.

 
 

Based on the availability of renewable water sources, India has enough water to meet its people’s needs. But 
despite an estimated 2 464 cubic metres per person per year, severe water shortages are common, in part as a 
result of uneven availability of water. Most rainfall happens during the monsoon season, from June to 
September, and the levels of precipitation vary from 100 millimetres a year in the western parts of Rajasthan 
to over 9 000 millimetres in the north eastern state of Meghalaya16. While floods are common in the Ganges 
and Brahmaputra basins, droughts are common in Rajasthan and the Southern parts of the country. 

Mechanisms for allocating scarce water are critically important as large areas of India are relatively arid. 
Water contributes to welfare in many ways viz., health (e.g., clean drinking water), agriculture 
(e.g., irrigation), and industry (e.g., hydroelectric power). India is a federal democracy and rivers cross state 
boundaries. Therefore constructing efficient and equitable mechanisms for allocating river flows has long 
been an important legal and constitutional issue. Numerous inter-state riparian disputes have erupted since 
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independence. The Krishna – Godavari water dispute among Maharashtra, Karnataka, Andhra Pradesh, 
Madhya Pradesh and Orissa; the Cauvery dispute between Tamil Nadu and Karnataka; and the Ravi – Beas 
dispute between Punjab and Haryana have caused bitter inter-state rivalry in the country. The government of 
the state of Punjab even went to the extent of abrogating the agreements with neighbouring states to share the 
water from the rivers of Ravi, Beas and Sutlej on 12 July 2004. 

An ever increasing population and the unpredictable nature of monsoons have resulted in the depletion of 
ground water resources. Most of the water-starved states face water crises for irrigation as well as drinking. 
To ameliorate this difficult situation, the Ministry of Water Resources is exploring the possibility of a large 
scale project to interlink the rivers in India. 

3.5.2 Electricity 

Per capita electricity consumption of India, urban and rural inclusive has grown from 173 kWh in 1980 to 
561 kWh in 2001. During the same period, China has grown from 307 kWh to 1 139 kWh and Brazil from 
1 145 kWh to 2 122 kWh. India consumes 497.2 billion kWh of electricity in a year and ranks seventh in the 
world in terms of consumption. In the last 25 years, electricity consumption has gone up by more than 
6 times. Consumption growth is much faster in individual and agriculture segments as compared to industrial 
and commercial segments. 

Yet, 13 percent of the villages (81 660 in number) are yet to be electrified. Uttar Pradesh and Bihar, the most 
populous and the least literate states respectively contribute to more than 50 percent of these villages. More 
than 18 000 of these villages cannot be electrified through conventional means due to the terrain they are in17. 
Even among the 87 percent villages that are electrified, the quality of power delivered is poor with power 
supply available only for a few hours in a day. Load shedding and power cuts are norms rather than 
exceptions. In the water-starved states where irrigation is highly dependent on ground water that needs to be 
drawn out using electricity pumps and motors, such erratic power supply affects agriculture adversely. 

3.5.3 Roads 

Roads cater to 85 and 70 percent of passenger and freight movements respectively in India18. But, the quality 
of roads including that of the major highways is poor by international standards. The average speed of a 
truck is between 30 and 40 km per hour and a truck typically travels about 200 km per day. The current 
Indian scenario looks gloomy when compared to 350 to 400 km per day which is ideally possible in better 
road conditions. Such inefficiencies cause inordinate delay in the delivery of goods and increase fuel 
consumption. The effects of these adversely impact Indian producers of goods and services blunting their 
competitive edge in the international arena. 

More than 25 percent of villages have no road link, and about 60 percent have no all-weather road link. 
However, all-weather roads serve almost all villages in smaller and developed states like Kerala, Haryana, 
and Punjab. In contrast, only 15 percent of villages in Orissa and 21 percent in Rajasthan are connected with 
all-weather roads. The current estimated value of the existing rural road network, based on the value of 
construction work, is about USD 54 billion19. Maintenance of the existing rural roads alone would need 
USD 1 billion of which only 20-30 percent is available. 

The Government of India launched a national program called “Pradhan Mantri Gram Sadak Yojana” (Prime 
Minister’s Rural Road Program) aimed at providing all-weather road access to all habitations with a 
population of 1 000 and above by the year 2003, and those with a population above 500 by the year 2007. 
Besides providing connectivity to about 100 000 habitations, the program also aims to upgrade about 
500 000 km of existing rural roads. 

The Government of India has created a fund – Central Road Fund (CRF) to meet the challenges of 
accelerated funding requirement for all categories of roads in the country. The Government has levied a cess 
of US¢ 2 on each litre of petrol and diesel sold and 50 percent of the cess on diesel has been apportioned for 
the development of rural roads20. 

Rural telecommunications, the core of this paper is discussed as a part of the following chapter. 
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4 INDIAN  TELECOM  INDUSTRY:  BACKGROUND 

The Indian telecom journey had a modest beginning with the setting up of the first experimental electric 
telegraph line between Calcutta and Diamond Harbour in 1851. Subsequently, telephone services were 
offered to the general public from 1881 onwards. Until the mid ‘90s, telecommunication in India was 
controlled by the state-run operators, Bharat Sanchar Nigam Limited (BSNL) and later by the Mahanagar 
Telephone Nigam Limited (MTNL) in the cities of Delhi and Mumbai. The state-owned Videsh Sanchar 
Nigam Limited (VSNL) launching Internet Services in August 1995. The state-owned organizations held a 
monopoly over their sectors for a long time till the National Telecom Policy 1994 (NTP 94) allowed the 
entry of private players into the telecom sector. 

4.1 Mobile 

NTP 94 paved the way for the introduction of mobile telephony in India. According to NTP 94, India was 
divided into 23 telecom Circles or Service Areas and two Cellular Mobile Telecom Service (CMTS) licenses 
were offered in each Service Area based on competitive bidding to operators. The first mobile service was 
launched in Kolkata in 1995. The mobile industry hyped to be the sunrise industry of the 21st century could 
manage only 1 million subscribers by 1998. 

The reasons are multi-fold. The consultants and foreign partners of the Indian operators ignored ground 
realities and over-hyped the potential of the Indian middle class and its purchasing power. Chasing this non-
existent middle class money, operators bid for licenses at exorbitant rates in 1994. With the cost of mobile 
handsets at approximately USD 500 and mobile tariffs at US¢ 30 per minute, the projected growth and return 
on investments remained a mirage. Further, the infrastructure costs including Capital Expenditure (CAPEX) 
and Operating Expenditure (OPEX) were very high, leaving the telecom industry on the verge of bankruptcy 
in 1998. 
 

Figure 4.1: Telecom affordability for Indian households at different network infrastructure costs 

In the 1990s, telephone operators has to spend around 
USD 700 per line as infrastructure cost. At such invest-
ment levels, operator needed to get a return of USD 25 
every month which is step for a country where the 
capita income is a mere USD 50 per month. The chart 
illustrates the percentage of Indian households that 
could afford telephony and Internet connectivity, 
assuming 5 percent of their household income is spent 
on communications at various levels of investment per 
line. If the investment was more than USD 700, hardly 
any Indian could afford the services. However, if the 
cost of network infrastructure could be reduced to about 
USD 100 per line, telecom services could be easily 
affordable to more than 50 percent of households. 

 

 

Source:  Challenges in rural Connectivity for India, Prof. Ashok Jhunjhunwala, May. 2002 
 http://www.bytesforall.org/9th/html/challenges_ashok.htm. 
 

 
 

The tide turned for the mobile industry with the introduction of National Telecom Policy 1999 (NTP 99). 
The Government of India made a revolutionary gesture (see Box 4.1) attempted by none else across the 
world. It waived off the license fee obligation committed by the operators through open bidding and 
migrated to a revenue share regime. It also paved the way for an increase in the number of mobile operators 
in each telecom circle. By December 2002, there were 78 mobile licenses owned by 25 companies with a 
maximum of 4 licenses in each service area. 

In the post NTP 99 scenario, with the maturing of mobile technologies and standardisation which lead to 
economies of scale, the cost of infrastructure also came down. The cost of mobile handsets also headed south 
from the earlier levels of around USD 500 to approximately USD 40. Thanks to increased competition and 

http://www.bytesforall.org/9th/html/challenges_ashok.htm


 

 378  Chapter 5 – Technical solutions 
 

reduced cost structure, mobile tariffs dropped by over 90 percent in 4 years -a feat unparalleled by any other 
sector or industry in India. The average airtime tariff in 2003 prevailed at around US¢ 3 per minute as 
against the peak ceiling tariff of US¢ 30 per min in 1998. 
 

 

 
 

Yet again in 2003, the Government of India introduced Calling Party Pays (CPP) regime and thus, played a 
key role in further increasing the affordability of mobile services. 

All these factors resulted in a surge in the subscription of mobile services and mobile operators were able to 
venture into more cities and towns of the country. Currently, mobile services are available in almost 
1 400 cities and towns of India. The Indian mobile sector has been growing at a Compounded Annual 
Growth Rate (CAGR) of 85 percent. The mobile subscriber population zoomed from 1 million in 1998 to 
33.7 million in March 2004 (see Figure 4.2). 
 

Figure 4.2: Mobile Subscribers in India (in Millions) 

 

 
Source: Cellular Operators Association of India 
 

 
 

4.2 Wireline  

Ever since India gained independence in 1947, state-owned companies held undisputed monopoly over 
wireline telephone services. Private participation was allowed post-NTP 94. But the growth in this sector 
was driven predominantly by the state-owned BSNL and MTNL. 
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The wireline subscriber population which was at 4.2 million in 1989 stood at 42.84 million in March 2004 
(see Figure 4.3) with private operators contributing to 2.36 million. The growth has largely been in the urban 
areas. As part of the license conditions of the private players in basic services, the NTP 94 mandated that 
10 percent of their coverage be provided in rural areas. Even the state-owned BSNL has only 1.75 percent of 
its total coverage in rural areas signifying the dismal state of affairs in rural India21. 
 

Figure 4.3: Wireline Subscribers in India (in Millions) 

 

 
Source:  Annual Report 2002-2003 published by Department of Telecommunication, India. 
 

 
 

 

Telecommunications in rural areas is provided through Village Public Telephones (VPTs) and Direct 
Exchange Lines (DELs). Rural connectivity was predominantly handled by the state-owned BSNL. The 
number of villages provided with VPTs increased from 0.48 million in March 02 to 0.52 million in 
March 04. The private sector has provided a paltry 8000 VPTs. The total number of Direct Exchange Lines 
(DELs) provided in rural areas was at 10.67 million as on December 02. An estimate by the Government of 
India projects that 726 million of the 741 million rural people have access to telephone services. 

4.3 Long distance  

The monopoly enjoyed by the state-owned BSNL and VSNL in National and International Long distance 
sectors was dismantled in 2000 and 2002 respectively. VSNL was bought over by the TATAs (a leading 
Indian business conglomerate) and competition stiffened with the entry of Bharti Tele-Ventures Limited (in 
partnership with SingTel) and Reliance Infocomm post its acquisition of Flag Telecom. Increased rivalry in 
this sector has resulted in a significant drop in tariffs. According to the Economic Survey 2002-03 report 
released by the Government of India, call tariffs for national long distance dropped by 56 percent, 
international long distance by 47 percent and mobile-to-mobile national long distance by 70 percent making 
telecommunications extremely affordable to the masses. 

4.4 Internet 

Internet was brought to India by the state-owned VSNL in 1995. VSNL enjoyed a monopoly till the 
Government decided to allow private players to be Internet Service Providers (ISPs) in November 1998. 
More than 590 licenses were issued since 1998. Of the 590 licenses issued, 200 have been surrendered and 
only 189 are operational currently. 
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India currently has 1.7 Internet users per 100 persons compared to a global average of 12.2. The Internet 
penetration is inadequately low compared to other developing countries like China (6 percent) and Brazil 
(10.8 percent). The population of Internet users stood at 18.48 million as of May 200422. The phenomenal 
growth experienced in the late 1990’s in the number of Internet subscriptions has since tapered in the last 
couple of years23. The number of Internet subscribers in India was at 4.1 million in 2004 (see Figure 4.4). 
The Internet growth is predominantly an urban phenomenon with the capital cities (New Delhi and other 
state capitals) accounting for 79 percent of Internet connections in the country.  
 

Figure 4.4: Internet Subscribers in India (in Millions) 

 

 
Source:  Internet Service providers Association of India. 
 

 
 

The broadband scenario is even worse with 0.02 broadband connections per 100 persons compared to China 
with 1.4 and Brazil with 0.28 connections per 100 persons. The reasons for the dismal performance are the 
high costs of infrastructure, bandwidth and service; lack of viable options in providing the last-mile access 
and the lack of suitable applications and services

24 

. 

In light of the above, the Government of India has identified “providing broadband connectivity at the most 
reasonable prices” as one of the key objectives in its recently released ten-point agenda for communications 
in India. 

4.5 Tele-density  

The telecom boom, which swept through the Indian telecom industry is predominantly urban in nature and 
has left rural India in the lurch. Also, the more developed and industrialized states received a lion’s share of 
attention of the operators while the others clearly got left behind. There is a huge discrepancy in the 
subscriber density of rural areas as compared to urban India ranging from 44 subscribers per sq km in urban 
areas to less than 3 in remote rural areas. 

According to the Indian Telecommunication Statistics, 2004 released by the Department of Telecommu-
nications (DoT) of India, almost half of India, with as many as 13 out of the 27 circles, have missed the 
telecom revolution, having a much lower tele-density than the pan-Indian average of 7.02 as on 31 March 
2004. The telephone penetration per 100 inhabitants in these 13 circles ranged between 1.5 and 5. The tele-
density growth in the less developed predominantly agrarian states has been dismal. 

Of the 27 circles in India, 11 circles, including Assam, Bihar, Jharkhand, Orissa, the North East (comprising 
of 6 states and union territories), West Bengal, Rajasthan, Madhya Pradesh, Jammu & Kashmir and 
Chhatisgarh account for a meagre 6 percent of the total number of telephones (see Table 4.1). 
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Table 4.1: Lost in the telecom revolution 
 

Tele-density on 
States  

31-Mar-03 1-Jan-04 

Chhattisgarh   1.58 

Bihar  0.53 1.59 

Assam  0.84 1.97 

Jharkhand   1.97 

West Bengal  1.68 2.53 

Northeast œII   2.57 

Uttar Pradesh east  1.08 2.74 

Orissa  0.97 2.81 

Jammu & Kashmir  1.14 2.9 

Northeast-I  1.41 3.16 

Madhya Pradesh  1.25 3.76 

Source:  Department of Telecommunications (DoT), India. 
 

 
 

4.6 Regulations and Policies 

The Telecommunications industry has been highly volatile and complex in the recent past. Thanks to the 
regulatory seesaw act by the Indian Government, this sector has gone through a lot of changes. 

4.6.1 Regulations 

In 1993, the tele-density was at an insignificant 0.8 per hundred persons as against a world average of 
10 per hundred persons. It was also lower than that of many developing countries of Asia like China (1.7), 
Pakistan (2), Malaysia (13) etc. There were about 8 million lines with a waiting list of about 2.5 million. 
Telephone connectivity was available only for 21 percent of the villages in India25.

 
 

NTP 94 envisaged the rollout of eight Cellular Mobile Telecom Service (CMTS) operators in the four metros 
(Delhi, Mumbai, Kolkata and Chennai), 14 CMTS operators in 18 state circles, 6 Basic Telecom Service 
operators (BTS) in 6 state circles and to paging operators in 27 cities and 18 state circles. NTP 94 was 
introduced with an objective to make affordable telecom service available for everyone. In order to achieve 
the target of providing connectivity to all villages by 1997, the policy mandated the basic service providers 
to maintain a balance between rural and urban coverage in their footprint. 

In 1998, as against the NTP 94 target, penetration of telecommunication services remained pathetic at less 
than 50 percent of the villages getting connectivity. At the same time, the mobile industry, which was 
projected to be the sunshine industry, was tottering on the brink of bankruptcy. 

The National Telecom Policy 1999 (NTP 99) was introduced to address the inadequacies of NTP 94 and to 
create a regulatory framework that would address the convergence of technology and markets happening 
elsewhere in the world. Some of the objectives set by NTP 99 were, to make rural communication mandatory 
for all fixed service providers, to increase rural tele-density by 10 times to 4 by 2010, to achieve telecom 
coverage of all villages in the country and to provide reliable media to all exchanges by 2002. 

As per the policy, the Government laid great emphasis on universal service to basic service providers, in 
order to achieve certain objectives. They were – to provide voice and low speed data connectivity to the 
remaining 290 000 uncovered villages in the country by the year 2002, to achieve Internet access to all 
district headquarters by 2000 and to achieve telephone on demand in urban and rural areas by 2002. 
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In 2002, the Government did give quite a few concessions to ensure the viability of the mobile industry and 
also for the basic service operators by withdrawing the universal service obligations. It was hoped that 
thereon the government-run incumbent would share much of the burden of providing services in the rural 
areas. This is discussed in detail in the following section. 

4.6.2 Universal Service Obligation (USO)  

The rural economy remained unaffected by the developments in the telecom sector, thanks to the private 
operators who for a long time resisted fulfilling their rural (universal) service obligations mandated by the 
policy in spite of warnings from the Department of Telecommunications. The DoT and the Telecom 
Regulatory Authority of India (TRAI) also could not do much in this regard as the rural coverage of even the 
state-owned BSNL was at 1.75 percent of its total coverage. Even though the connectivity of rural India 
improved on paper, the effectiveness of the facility was always in doubt26.

 
 

As the private operators were reluctant to fulfil their rural (universal) service obligations the Government of 
India diluted the Universal Service Obligation and introduced the Universal Service Obligation Levy on 
1 April 2002. This levy was calculated at 5 percent of the adjusted gross revenues of all operators offering 
services under various licenses. The levy collected accrues to the Universal Service Obligation Fund 
(USOF), a special fund instituted by the Government of India for subsidising rural telephony. The cost 
incurred by operators in offering telecom services in the villages is estimated and reimbursed by the USOF. 
The USOF also monitors the status of this infrastructure through regular audits. 

A substantial sum of USD 368 million and USD 476 million was collected in 2002-03 and 2003-04 
respectively. A sum of USD 67 million and USD 45 million was allotted to USOF for the year 2002-03 and 
2003-04 respectively. This has been utilized for extending the universal service subsidy for more than 
0.5 million Village Public Telephones (VPTs), uneconomic rural Direct Exchange Lines (DELs) and the 
replacement of 0.2 million Multiple Access Rural Radio (MARR) based VPTs to improve their quality of 
service. According to the Economic Survey of India 2003-04, 0.52 million of the 0.64 million villages have 
been provided with VPTs27.

 
 

All these developments have made minimal impact on the status of telecom infrastructure in the rural India. 
The tele-density is low and Internet in rural India is largely unavailable. The IT and Telecom revolution 
which has done wonders in the urban areas seems to have bypassed the rural India. A better penetration of IT 
and Telecom infrastructure has the revolutionary potential to empower the people of rural India. It can help 
improve the standards of literacy, healthcare and livelihood of the rural people; moreover, with IT and 
telecom shrinking the physical distances, the hardworking and talented rural lot will get a chance to compete 
with those in the urban areas and the developed world. 

But, is it possible that IT and Telecom do reach rural people and make a significant impact in their lives? 
This paper explains the options available for extending the reach of IT and telecom to rural areas and puts 
forward a case of what is being done and what more needs to be done to get the 630 000 plus villages 
connected. For this to happen, each and every initiative should be scalable, be able to reach out to far flung 
areas; for without them, the efforts would be futile. Technologies to provide connectivity also help with 
scaling operations. More importantly, sustainable business models and organisations that drive changes are 
also crucial. 

Chapter 4 discusses various technologies that may prove viable and cost-effective for implementation 
especially in the rural areas. 

5 TECHNOLOGIES  TO  CONNECT  RURAL  INDIA 

Providing connectivity to 600 000 plus villages is no doubt a mammoth task. But, how can it be achieved? 
This chapter focuses on the various technologies available to accomplish that task and also elaborates on the 
evolution of these technologies. 
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5.1 Fibre goes deep in India 

Fortunately, the Department of Telecommunications, the Government of India and Bharat Sanchar Nigam 
Limited (BSNL), the state-owned incumbent, have made a significant contribution towards connecting rural 
India over the last 15 years, by laying fibre to almost all taluka (country) headquarters and towns. These 
fibres have a bandwidth capacity of over 10 Gbit/s and even more if required. Differently put, it is equivalent 
to the widest possible highways connecting such towns. 

Almost 85 percent of Indian villages lie within 15-20 km radius of these taluka towns. Thus, a wireless 
system with a radius of coverage of about 20 kms, deployed at such towns would be able to connect most of 
these villages. The telecom need of the remaining villages which lie in areas where fibre does not go deep 
would be addressed subsequently in section 5.4. 

5.2 Wireless Systems for rural connectivity 

Today, it is possible to design inexpensive wireless systems that cost anywhere between USD 300 to 400 per 
line to provide telecom and Internet connectivity within 20 km radius. Early systems had limited capabilities. 
But, over the past 15 years, they have evolved and are now capable of providing scalable and robust 
infrastructure. 

5.2.1 Multi Access Rural Radio (MARR) Systems 

In the early 90’s, India introduced analog wireless systems referred to as MARR or 2/15 fixed radio 
systems28 to provide voice connectivity. Two wireless voice channels were shared by 15 subscribers located 
in villages nearby. Such systems, even though expensive at close to USD 1 000 per village, were widely 
deployed but were difficult to maintain. While power supply was often erratic in rural areas, power 
consumption of the subscriber units was also quite large. These systems performed satisfactorily in the 
beginning. However, the performance deteriorated gradually and they were rendered non-functional over a 
period of time. Attempts to rectify them proved too costly, and they were abandoned soon. 

5.2.2 TDM-TDMA PMP System 

In the mid-nineties, a second system was introduced, Time Division Multiplexed – Time Division Multiple 
Access Point to Multi Point system often referred to as the TDM–TDMA PMP wireless system29. The 
digital system allowed a base station to be deployed in a town and up to 32 Fixed Wireless Remote 
Terminals deployed in villages within a radius of 25 km. Each of these remote terminals could cater to as 
many as 32 subscribers in the village connected on copper wire. The subscribers could get voice as well as 
data connectivity at 64 kbit/s. The system was highly cost-effective on a per-line basis even if only 16 
subscribers were connected in each village; but the cost escalated dramatically if the system was utilized 
where only one or two telephones were required in a village. These systems were not deployed widely. 

5.2.3 Current Systems 

It was only in the late nineties and the early part of this decade that extremely cost-effective wireless systems 
became available. This was also boosted in great measure by the deeper penetration of fibre in many more 
taluka towns than ever before. 

5.2.3.1 corDECT Wireless in Local Loop 

corDECT, a Wireless-in-Local-Loop system30, is one of the most cost-effective solutions that was developed 
by a research group at the IIT Madras31 in India, in collaboration with a Chennai-based company, Midas 
Communication Technologies Pvt. Ltd32. 

With a radio exchange and base station located in a taluka town, corDECT, using a fixed wireless system 
enables simultaneous telephone and Internet connectivity (at 35/70 kbit/s sustained rate) in villages within a 
25 km radius (using Relay Base Stations). The system is extremely cost-effective with the total deployed 
cost including that of the subscriber unit being under USD 250 per line. Interestingly, the system is 
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extremely versatile in its ability to scale up and also to be deployed under even harsh conditions. A 1 000 line 
radio exchange and base station works even at 55 °C, requiring no air conditioning and has a total power 
requirement of only about 1 KiloWatt (KW) which could be easily provided by a small diesel/petrol 
generator. The start-up cost for the system is only USD 20 000, at which the first subscriber can be 
connected33. Currently, infrastructure for over 2.5 million corDECT lines is being deployed by all major 
telecommunication service operators in India and as well as in more than 10 developing countries34.

 
 

5.2.3.2 GSM and CDMA (IS-95/3G-1X) 

Other mobile wireless technologies such as 2G and 2.5G have also made an enormous impact in rural India. 
These technologies are mature and costs are low. The cost of GSM infrastructure today is close to USD 70 
per line for urban deployment, assuming subscriber traffic to be at 0.05 Erlangs per subscriber. This cost 
does not include the fibre infrastructure and the infrastructure required to host the Base Station Controllers 
and the Mobile Switching Centres. The cost of CDMA (or IS-95) infrastructure is only marginally higher. 
The cost of GSM handsets have also plummeted to roughly about USD 60. 

If GSM or CDMA systems are deployed in all taluka towns which have fibre, mobile telephony could be 
extended to most villages in India. However, the deployment is very urban-centric and the fringe benefits are 
enjoyed by only the villages near the urban areas or those near the major highways. 

Telephony aside, GSM/IS-95 is capable of providing SMS and MMS messages using low bit rate (9.6 kbit/s) 
data links. Even though GPRS and 3G-1X evolving out GSM and CDMA technologies35 do promise Internet 
connectivity with a higher bit rate, the focus is on connecting handheld devices. Thus, they at most provide 
100 kbit/s shared connection to all subscribers in a sector. Once several subscribers are connected, the speed 
is far inferior to that provided by a simple dial-up connection (which is capable of providing 33 kbit/s or 
even up to 56 kbit/s (unshared or sustained) connection to each subscriber. Thus, even in its 2.5G form, GSM 
and CDMA are incapable of providing Internet connection at acceptable speeds to computers in rural areas. 

5.2.4 Tomorrow’s wireless connectivity  

Wireless technologies are evolving very rapidly and can make a significant difference to Internet 
connectivity in rural areas, especially in areas where fibre has been taken deep. The Internet bit-rates 
available on wireless are likely to continuously increase over the next few years. corDECT 2.5G technology, 
to be launched in the next few months, promises 100 kbit/s and even 200 kbit/s sustained Internet connection 
to each user and a 2 Mbit/s shared download in each 60°

 
sector. It is interesting to note that even with these 

enhanced features, the cost is likely to remain at as low as USD 250 per line for a fully deployed system. The 
EV-DO and EVDV technologies (evolved from CDMA)36 also promise about 800 kbit/s shared data rate to 
all subscribers in a sector. EDGE which, evolved out of GSM37 could also provide similar data rates. If the 
price of these systems is right, they could be useful alternatives too. 

The technologies described above would be commercially available either this year or early next year. Trials 
of these systems are currently going on in India and several operators have plans to use them. n-Logue 
Communications as well as HFCL Infotel have plans to widely deploy 2.5G corDECT by October 2004. 
Meanwhile, Reliance Infocomm and Tata Teleservices have done a few trials of the EV-DO technologies, 
although only in urban areas. Bharti Tele-Ventures Limited’s Airtel38 has already launched EDGE in its New 
Delhi and Punjab circles and has plans to introduce it in all metros (Mumbai, Kolkata and Chennai) as well 
as Bangalore and Hyderabad circles. 

Higher bit rate Internet on mobiles is being promised by the 3G mobile technologies. The IS-95/3G-1X has 
evolved in to the CDMA2000 standard39 which has now come up with High Data Rate (HDR)40 systems 
promising 2.4 Mbit/s peak download in 1.25 MHz spectrum. Meanwhile, the GSM world which adopted the 
WCDMA standard41 has now evolved the High Speed Downlink Packet Access (HSDPA) technology42

 

which promises 14 Mbit/s peak rate download using 5 MHz spectrum. 

Both HDR and HSDPA, based on mobile standards widely deployed today, will find easy acceptability. The 
right price would be an important consideration. However, the data rate specified is the peak rate and the 
peak rate will not be available to all users, but only to a very select few, located close to a base station and in 
the centre of a sector. The data rates are likely to fall by a factor of ten as one moves closer to the sector or 
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cell boundaries. Both the standards are based on CDMA technology which appears to have reached its 
saturation point. It is unlikely to be able to provide higher data rates as too many multi-path signals get 
resolved as the chip rate increases. 

Higher data rate wireless communications would be possible using newly emerging techniques like 
Orthogonal Frequency Division Multiplexing (OFDM) or Orthogonal Frequency Division Multiple Access 
(OFDMA)43, which may be combined with multi-carrier CDMA for uplink data transmission. Combined 
with Multiple Input and Multiple Output (MIMO) systems, these technologies can support high bit rate data 
communication in rural areas. 

Early systems employing OFDM and OFDMA, like those developed by Flarion Technologies44 promise data 
rates which could be 2 to 3 times the bit-rate provided by HDR or HSDPA systems for the same channel 
bandwidth. These systems known as Flash-OFDM are being commercially deployed by Nextel at Raleigh, 
North Corolina, USA and the early results are promising. The technology was proposed as a standard in 
Institute of Electrical and Electronics Engineers (IEEE) 802.20 committee but the committee appears to have 
lost steam in recent months.  

The other major proposal on OFDM is with the IEEE 802.16 committee45, The committee has been in the 
process of defining the standards, initially for fixed wireless systems (in the form of 802.16a and 802.16d) 
and more recently for high bit-rate mobile systems (in the form of 802.16e). The former two standards have 
already been finalized, while the latter is expected to get ready by early next year. 

A forum called WiMax Forum46 has been constituted to standardise the profiles of systems based on 802.16. 
Intel Corporation47 has taken a lead in the forum, driving standards as well as developing the Integrated 
Circuits for the systems. Many other companies are participating and a large number of technology start-ups 
have come up to nurture this technology. WiMax is likely to make a major impact in the years to come. 

Intel along with Alvarion Limited48 has announced trials of an early version of the 802.16 system (802.16a 
Point to Multi Point system) with Reliance Infocomm in urban India. They hope to conduct trials in rural 
India fairly soon. 

5.3 What do rural areas need? 

Questions are often raised about bit-rates that are commercially sustainable for Internet connectivity in an 
Indian village. Today, most experiments show that it takes considerable effort for the villagers to pay for 
even a 33 kbit/s sustained, Always-on connection. Fortunately, even this low bit-rate links have been widely 
used to provide video conferencing and tele-education. Thus, a 64 kbit/s sustained (non-shared) connection 
to a village will be a big boon.49 This connection would also be adequate for even 4 to 5 computers to share 
the access. However, as usage grows in the villages and new applications emerge, the need for 100-
150 kbit/s (sustained) connection will be felt. Within a few years, when the Internet pipe gets shared by 20 to 
30 computers in a village, there may be a demand for even 1 Mbit/s (sustained or unshared) connection to 
each village. Fortunately, various OFDM technologies are targeting just that. It is quite conceivable that 
within two years, wireless technologies which leverage the fibre deployed to each taluka (country) towns 
could provide 1 Mbit/s (sustained) connection to each village at a total deployed cost of under USD 300 per 
line. It is assumed that 300 such connections would be required in about 25 km radius around the town. 
Costs however, may be higher in sparsely populated areas or where the number of connections required 
within an area is lesser. 

Technologies would continuously evolve in the years to come to satisfy the communication needs of the 
villages around the towns connected by fibre. The only need that is unlikely to be satisfied would be 
broadband video services. 

If a village does need bit-rates over 5 Mbit/s, it may be prudent to lay a fibre right up to the village itself. The 
cost of laying and installing fibre in each village may average between USD 10 000 to 30 000 per village 
depending upon the distance from the towns or major roads. Such broadband connectivity is unlikely to be 
sustainable except in a few Indian villages in the next five to seven years. 
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5.3.1 Other Technologies 

A few other attempts have been made to use different technologies to provide connectivity to villages. Point-
to-Point Digital Microwave links have occasionally been used, but connectivity to a single village using such 
point to point link is expensive and non-scalable. One such experiment50 has tried to use low bit-rate 
modems on analog wireless systems. Most of these systems use outdated technologies and data 
communication capabilities do not justify the costs. 

Recently 802.11 or WiFi51 has emerged as a versatile Wireless Local Area Network (WLAN) technology, 
widely used to provide connectivity to mostly laptops in buildings, campuses and in some public places like 
restaurants, airports and railway stations. In fact, some cities have wired up a large number of 802.11 access 
points to provide wireless coverage. In all these cases, a fibre or copper using DSL or Cable backhaul runs 
deep into buildings, restaurants, airports and stations and the 802.11 access points are connected to it to 
provide wireless coverage in a radius of 50 to 100 meters. WiFi is emerging as a powerful and highly 
cost-effective wireless technology to connect the last 50 to 100 meters where fibre backhaul infrastructure 
does exist. 

Enamoured by the power of this WLAN technology, there have been suggestions towards a possible use of 
WiFi for rural connectivity. In fact, Media Lab Asia (MLA), Kanpur52 centre in India has set up 802.11b 
multi-pop link connecting Kanpur to Lucknow, a distance of about 100 kms using 40-45 meters high towers 
and highly directional (30 dB gain) antennae. 802.11 links have been deployed for distances as large as 
35 kms. 

Another attempt is being made at MLA, Chennai to create a 802.11b mesh network with neighbouring 
villages for a distance of 5 kms. While such long distance links can indeed be set up using highly directional 
antenna, the fact is that WiFi is a LAN Technology, designed for shorter distances and for reuse of spectrum 
for every 100 meters. When used as a larger link, 802.11b wireless technology is far more spectrum 
inefficient as compared to other contemporary technologies. Its medium access protocols are not designed to 
provide significant throughput on such links. Also, with high-gain antennae and towers, WiFi systems in 
rural areas turn out to be far more expensive as compared to other systems. 

Where WiFi technology can work well is in providing wireless distribution within a village provided, 
alternative means (fibre or wireless) can be used to connect the village to the Internet backbone in the nearest 
taluka town. In other words, once a village is connected to the backhaul, the connectivity to various points 
within a village (over 500 meter radius) can be ideally provided by WiFi. Alcatel has already used such 
solutions in France53 while MLA, Chennai at IIT Madras is working on a solution to provide such 
connectivity. The systems will be deployed in the field in next few months. 

5.4 Sparse Rural Areas – where there is no fibre 
As mentioned earlier, about 15 percent of the villages in India are in those areas where the presence of fibre 
is low. These would be hilly, forested or desert areas. Even the population density in these areas is very low 
and the average income is lower than that in the plains. 

Laying fibre in these areas is difficult and extremely costly. In a number of places, Point to Point Microwave 
Links have been used to provide backbone connectivity. It is possible to upgrade these microwave links to 
provide bit-rates as high as 155 Mbit/s, when the cost for such equipment comes down. The spectrum 
charges for the microwave links (paid yearly) would however be a dampener. 

Wherever such microwave links exist, it is possible to use terrestrial wireless in about 20 Km radius around 
the end points of the microwave links. These would be similar to the ones discussed in section 5.2, except 
that these systems would now serve sparse areas or far lesser number of connections. The cost per village 
could therefore climb up to about USD 500 or even USD 700. 

But even microwave links are not always prevalent in these sparse areas. The terrain and vegetation may 
sometimes render it difficult to put such links. Under these circumstances, satellite connectivity could be the 
suitable alternative. However, providing satellite connections to each village is expensive, especially if a 
reasonable sustained bit-rate (e.g. 33 kbit/s each way) is required at each village. The capital cost may be 
upwards of USD 20 000 per village and the recurring cost (due to the satellite segment) would also be as 
high as USD 500 per village per year. 
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Sparse Area Communication System (SACS) which combines satellite and terrestrial wireless systems could 
be an option. Here, a satellite remote terminal with 128 or 256 kbit/s dedicated connection (both ways) is 
installed in an elevated area, like the top of a hill. A terrestrial wireless system would now provide 
connectivity from this remote terminal on a hill to about 50 to 70 villages within a radius of 15 to 20 kms. At 
the satellite remotes, content will be cached sufficiently to provide reasonable services required in these 
villages. Since the satellite remote terminal and recurring costs associated with the satellite segment would 
now be shared by 50 to 70 villages, the cost may not work out to be as high – the total cost is estimated to be 
USD 800 per connection with recurring costs of approximately USD 40 to USD 60 per year per village. 

Such a Sparse Area Communication System (SACS) is being developed at IIT Madras along with the Indian 
Space Research Organization (ISRO)54 

 

and is expected to be ready in a few months. 
 

Figure 5.1: Sparse Area Communication System (SACS) 

 

 
 

 
 

The combination of terrestrial wireless with microwave links and SACS systems may serve most of the 
15 percent of the villages not served by traditional means. However, one percent of Indian villages may still 
be located too far from each other and would not be covered by any of these methods. Direct Satellite 
Communication to the village may be the only option in such cases. 

To sum up, suitable technologies to connect every village in India and to provide Internet and tele-
communication services in a cost-effective manner do exist. These technologies are also rapidly evolving to 
cater to rural needs even better in the future. 

6 BUSINESS  MODELS  AND  APPLICATIONS  

The availability of cost-effective and robust technologies provides the platform for villagers to launch 
themselves in the pursuit of better lives and economic prosperity. However, there needs to be further support 
in the form of services that are tuned to the special conditions and circumstances of rural people. This 
chapter details some of these services and applications. 

6.1 A possible business model 

Even though it is technologically possible to provide connectivity to most villages at a reasonable cost, 
access to the Internet will be mostly unaffordable in Indian rural areas. The cost involved (including that of 
the computer, power supply and software) is too high and would not be affordable to any but a few rural 
homes. Rural people can enjoy the benefit of the Internet only if demand is aggregated and shared 
connections are made available. 
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The lessons learnt from providing telephony to urban middle and lower middle classes in India in the late 
eighties are too important to be ignored. Public Call Office (PCO) booths owned by the Post and Telegraph 
(P&T) Department of the Government of India did exist before 1987, but were not widely used. 

In 1987, operator-assisted PCOs called STD PCOs55 were introduced. Typically these STD PCOs were 
installed and managed by entrepreneurs who kept the PCO shops open for up to 16 hours a day practically 
throughout the year. PCOs sprang up in every street corner so much so that that no person needed to travel 
more than 50 meters from his/her home to make a telephone call. The PCO operators usually lived in the 
same neighbourhood as their PCOs giving them familiarity with its residents. This helped them play the 
crucial role of messengers often handling incoming calls and messages that were passed on to the residents. 
As of end-March 2004, there are 1.76 million such PCOs56 with about 200 000 PCOs located in rural areas 
clearly demonstrating their growing popularity. Twenty five percent of the total telecom income of the 
country can be attributed to these PCOs till very recently57 and almost 300 million people, who do not have 
telephones at homes use them regularly.  

The operations of STD PCOs clearly demonstrate that the most viable option in rural areas would be to 
aggregate the demands for Internet and telephony and to provide them both through Internet kiosks in 
villages. As with the PCOs, these kiosks are best served when owned and operated by local entrepreneurs 
whose primary responsibilities are to drive services and to push for increased usage. The success of the 
kiosks is dependent on the factors given below: 
1. The investment and associated running costs of the kiosks should be so low as to enable the entrepreneur 

to recover his/her costs within a short time span, say 6 months. 
2. The kiosks should be located conveniently in the middle of each village to offer a proximity of less than 

500 meters from the residences of all local inhabitants. 
3. The kiosks should serve the entire population of the village, irrespective of differences of gender, caste 

or economic status. 
4. Most importantly, the applications and services offered at the kiosks should be relevant, timely and cost-

effective for the residents. 

6.2 Multiple services make the Kiosk economically viable 
The viability of the kiosks will be improved with cheaper infrastructure cost and increased revenue streams. 
Some of the revenue earners are standard telephony, Internet connectivity and other serviced offered from 
applications on the computers. Each of these makes a significant contribution to the profits of the kiosk 
owners. 

6.2.1 Agriculture support and trading 

Agricultural support services promise substantial revenues. However, online or email support is far less 
useful than online video-conferencing between an agricultural expert in the town and a farmer, as 
demonstrated by n-Logue Communications Pvt. Ltd. (n-Logue) in many of its kiosks. Video-conferencing 
does require a minimum sustained bit-rate of 33 kbit/s on the Internet, though sustained connection of 
64 kbit/s is desirable. 

The e-Choupal initiative by ITC, a leading Indian company, dealt with in section 7.3.1 has shown that 
agricultural trading through the Internet can bring substantial revenues for farmers, especially in areas where 
cash crops are grown. Though access to the Internet is mandatory, the bit-rates offered for access itself is not 
too important. It has already been articulated in earlier sections that even with low bit-rates, it is possible to 
provide essential services required in rural areas. 

The Internet could also be used for the buying and selling of goods at rural kiosks. Even though ITC’s 
e-Choupals do enable buying and selling of crops, fertilizers and pesticides, the same cannot be said of other 
goods in rural India. Although instances are known where kiosk operators have sold tractors, farm equipment 
and even handicrafts, trading on Internet is still in its infancy. But the progress is unbearably slow, primarily 
due to non-availability of logistical support in the form of organized movement of goods. Obviously, the 
infrastructure for Internet has to be complimented by an efficient transport system for these types of trading 
systems to flourish. 
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Agricultural trading and support services do have a lasting impact on the lifestyle of the rural populace 
which is predominantly dependent on agriculture. But as other efforts in India have demonstrated, the kiosks 
can be leveraged to do much more than what has been done so far. 

6.2.2 Education and Training 

Education is probably the biggest revenue generator in most rural kiosks in India today. A very popular 
perception in rural India is that the future of children graduating from schools is much better than those that 
do not. At the same time, vocational training, including computer education is equally valid as it could 
enable children to get better prospects of jobs in towns leading to a more secure future. 

n-Logue has developed several basic computer training modules and computer-based training modules for 
children of different ages and adults. These modules are widely used and contribute significantly towards the 
gross revenues of the kiosks. The Telecommunication and Computer Networking (TeNeT) group at IIT, 
Madras has developed several tutorials (see Figure 6.1) that would help students in passing examinations in 
subjects like English, Mathematics, Science and Social Sciences. The use of these modules in some villages 
helped to dramatically improve the percentage of children clearing their Secondary School Leaving 
Certificate (SSLC) examinations in certain subjects in 200458 

. 

 

Figure 6.1: Computer Training Manual In Local Language And Online Tutorials 

 

Source:  N-Logue Communications Pvt. Ltd. 
 

 
 

Another widely used module is the Spoken English course prepared by the TeNeT group. There is a great 
urge in rural India for children to learn English and this module caters to that need effectively. Other courses 
are being designed to teach web design, audio-video/multimedia content creation & editing and courses on 
CAD – CAM. These target rural youngsters training them to seek suitable employment opportunities. 

6.2.3 Healthcare 

Even though Public Health Centres (PHCs) exist in every three to four villages (see Section 3.3), many of 
these PHCs function rather poorly. Healthcare is a major concern for the rural populace as qualified and 
good quality doctors are available only in towns in most parts of the country. 

In May 2002, an enterprising kiosk operator at Melur, Tamil Nadu took the initiative of sending a picture of 
an eye of an old woman complaining of severe eye pain, to n-Logue. The pictures were forwarded to doctors 
in Aravind Eye Hospital, a leading eye care hospital in Madurai, Tamil Nadu59. The doctors used Internet-
based video-conferencing to examine the patient. And thus was born, a revolutionary video-conferencing 
based eye care facility in rural areas. Nowadays, it is common for ophthalmologists or eye specialists to 
examine the eyes of village-based patients over Internet video and suggest appropriate remedies. 

A multi-party video-conferencing product developed by Object Oriented Programming Services Pvt. Ltd.60 is 
commonly used to connect multiple villages to doctors in the towns. Typically, doctors examine patients in 
different villages in full public view61 and suggest immediate remedies to their problems. Patients are 
advised to come to the town only if their condition is serious. 
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The focus has now shifted to delivering healthcare of a higher level which necessitated inputs like body 
temperature, blood pressure and heart beats of patients. Recently, Neurosynaptic Communications Pvt. Ltd.62 
has launched an interesting low-cost remote diagnostic kit (see Figure 6.2). 
 

Figure 6.2: Remote eye care, online diagnostic kit and an online clinic 

 

Source:  n-Logue Communications Pvt. Ltd. 
 

 
 

The kit, placed in a kiosk, enables doctors to measure temperature, blood pressure, pulse count and ECG of 
patients remotely and also to listen to heart-beats using remote stethoscopes. Combined with video-
conferencing, it enables doctors to effectively deliver medical treatment remotely. The kits are being 
deployed in several kiosks by n-Logue. 

6.2.4 Veterinary Care  

Animals like chicken, hen, goats, cows, bulls and pigs are an integral part of many a rural family and the 
livelihood of these families is dependent on these animals. Veterinary care for these animals is rarely 
available in the villages as veterinary doctors typically live in distant towns and taking animals to the towns 
is extremely difficult for rural people. 

Video-conferencing and email with video or picture attachments is now extensively used to provide remote 
veterinary care to animals in rural areas (see Figure 6.3). In times to come, this could significantly help in 
improving the healthcare of rural animals and positively impact the rural economy. 
 

Figure 6.3: An online veterinary clinic 

 

 

 

The goat shown in the adjacent picture has a wound 
near its mouth and was unable to eat for over a week. 
Doctor’s advice delivered through Internet-based video 
conferencing helped cure the goat in just two days. 

 
Source:  n-Logue Communications Pvt. Ltd. 
 

 
 

6.2.5 E-governance Services 

Services enabling interaction of rural citizens with the government using computers and Internet are of great 
importance as it eliminates the great distances between the two. However, this depends on the availability of 
computerization in the back offices of the government and also on the commitment of the government to 
deliver the services online. 
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The type of e-governance services offered varies across the country depending on the extent of 
computerization that has already taken place. While filing and processing of applications for birth, death and 
caste certificates are widely offered, services critically needed by a large number of people like certification 
of land ownership (more details are provided in Box 7.1) and issuance of widows’ pension certificates, etc., 
are offered only in certain areas. In some areas, payment of phone and electricity bills and taxes through 
kiosk operators is also being offered. 

Another service that is currently being enabled is the reservation and purchase of railway and bus tickets. 
Online booking could be a big boon to people in rural areas who would not need to trudge the great distances 
to do the same in larger towns. 

6.2.6 Banking and Insurance 

Thanks to the efforts of ICICI Bank63 and n-Logue, few banking services are being offered at rural kiosks in 
India. The bank has started offering term deposits and has enabled buying and selling of some bonds and 
securities through the kiosks. Insurance services including group insurance for cattle and life insurance are 
also available. In a country where much of the irrigation needs are met by monsoon rains an innovative 
rainfall insurance scheme, where a farmer buys insurance assuring certain rainfall in the district indirectly 
ensuring the crops output is being introduced (see Box 6.1). Thanks to the efforts of self-help groups, micro-
finance is also already available in several parts of rural India. The Internet kiosks are being leveraged to 
extend the reach of micro-credit facilities. 

 

 

 
 

6.2.7 Judiciary and Police 

One of the areas where rural kiosks can make a difference is in making judiciary and police systems 
accessible to the rural folks. Thanks to the long drawn judicial procedures, the rural folk end up wasting a lot 
of their time and money commuting to the courts for the hearings on their cases. With many of the rural folks 
involved in some case or the other linked to land records, e-enabling the Judiciary would prove very 
effective. Posting of the dates of hearing, proceedings of the court, judgements, etc., on the Internet would 
prove very useful to them. 

The police system is not much different from the judiciary for the rural folks. Filing a First Information 
Report (FIR) itself takes a considerable effort. Enabling online complaint registrations and tracking would 
save a lot of time and effort for the rural folks. 
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6.2.8 Photography 

Another interesting application with wide usage is photography services at the kiosks. A web-camera or a 
low-cost digital camera connected to computers enables kiosk operators to provide photography services in 
the villages (see Figure 6.4). Photographs are regularly taken for use in identity cards, passport application 
forms and other documents. These prints are usually taken on photography paper using low cost ink-jet 
printers. 
 

Figure 6.4: Photography at a kiosk 

 
Source:  n-Logue Communications Pvt. Ltd. 
 

 
 

6.2.9 Email and Browsing  

E-mail is one of the simplest applications to be used on the Internet and is also used by some people in rural 
kiosks. However, with the level of English literacy being abysmally poor in rural India, email needs to be in 
the local language to gain wide acceptance and usage in villages. Chennai Kavigal Private Limited64 
developed a local language “Office” package which eliminates the language barrier and enables the 
penetration of email in rural areas (see Figure 6.5). Many people in rural areas, especially the youth have 
started using local language emails effectively. However, voice-mail and video-mail (email with voice or 
video attachments) are used more widely. 
 

Figure 6.5: Local language packages from Chennai Kavigal 
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As explained in Section 2.2, there is a significant amount of migration of rural people to the urban cities and 
towns of India and often to even distant lands such Singapore, Malaysia and countries of the Middle East. 
For these people, any mode of quick and cost-effective communication is highly welcome. In this context, 
even a 60 second video-mail is of great value and people are willing to pay up to even US¢ 50 for this. 

Browsing the Internet or web-surfing is not widely prevalent in rural areas. If at all, it is used predominantly 
by the youth only. This is primarily due to the lack of relevant content in local languages needed by the rural 
populace thus hampering the growth of browsing as a widely used service. 

6.2.10 Entertainment and Games 

Entertainment and games available in computers and content from the Internet are a good source of revenue 
for kiosk operators. n-Logue runs a radio service named Chiraag in some districts it operates in. n-Logue 
also conducts a number of quizzes and competitions from time to time to encourage participation (see 
Figure 6.6 for Chiraag radio). 

 

Figure 6.6: Entertainment through Chiraag Radio 

 

Source:  n-Logue Communications Pvt. Ltd. 
 

 
 

A very popular competition is based on prediction of cricket score of matches in which India plays. 

6.3 Micro-enterprises – The Future 
Rural India is just beginning to get a flavour of Internet and computers. The Internet is being used to work 
around the traditional bottlenecks in accessing basic facilities like healthcare, education, trading, etc. For the 
impact of Internet to be felt in the rural hinterland, it needs to facilitate drastic improvement in the living 
standards of the rural populace. It should morph itself from a facilitator to wealth creator for wider 
acceptability. 

The Internet can become a wealth creator through micro-enterprises which harness the potential of 
applications and services as explained earlier. Each rural household can house a number of micro-enterprises 
in various domains like food processing, cash crop cultivation, fishery, agriculture, handicrafts or even IT 
based services. Urban India leveraged its abundant qualified manpower to garner the business of outsourced 
IT-enabled services by the western world. With computers and connectivity, rural India can similarly offer 
services to urban India. While the non-availability of electricity is in itself a major constraint impeding the 
growth of micro-enterprises; even power generation and distribution could be viable business propositions 
for micro-enterprises. 

Various inputs are needed to nurture and develop such micro-enterprises in the villages. 
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6.3.1 Finance 

Finance is the most critical input to any enterprise. Banks are being encouraged to use the kiosks in rural 
India to extend their services to the villages. Vortex Engineering Ltd has developed a rural ATM, which 
costs only a fraction of a regular ATM. This ATM can be installed along with an Internet kiosk and is 
designed to withstand the harsh climatic conditions in the rural areas. With technology evolving to enable 
services at the rural areas, the onus lies on the banks and financial institutions to create innovative schemes 
that would serve the needs of the micro-enterprises (see Figure 6.7). 

6.3.2 Training and support 

Training, another critical input needed to enable a successful micro-enterprise can be delivered through 
Internet. Technologically, all that’s needed is a 64 kbit/s sustained (not shared) connection to offer Internet 
based training. The success of such initiatives depends on the quality of the training material to encourage 
entrepreneurship in rural India. 

 

Figure 6.7: Rural ATM 

 

With the support of the TeNet group at IIT, Madras, 
Vortex Engineering ltd. has developed a low cost ATM 
specifically for rural applications. The ATM will make 
use of an existing network of Internet kiosks that 
currently access hundreds of villages in India. Capable 
of dispensing both new and used notes, the ATMs will 
also offer non-cash transactions, micro-deposits, credit 
and a number of other services tailor-made for rural 
areas. The machine can be used with ATMs or 
SmartCards and also has the option of using fingerprint 
identification. The machine costs around USD 1 000, 
just a fraction of the USD 20 000 it takes to install an 
urban ATM. 

 
Source:  Vortex Engineering Ltd. 

 
 

6.3.3 Buying, selling and associated logistics 

Trading through Internet is the soul purpose of existence of an enterprise. Internet-based trading of goods 
and services is a reality now with the recent dotcom boom showing the way. But, for this to be effective, the 
logistics of movement and delivery of goods needs to be smooth enough. With the condition of transport 
infrastructure in rural India (see section 3.5.3), online trading of goods remains a non-starter. 

6.3.4 Risk taking 

The ability and will to take risk are the basic ingredients of entrepreneurship. People in rural India are averse 
to taking risks due to the magnitude of the stakes involved. Innovative insurance schemes which mitigate the 
risks involved are absolutely essential to allay the fears of rural people. Group-insurance schemes are an 
effective tool and they can be distributed through the Internet kiosks. 

6.4 Conclusion 

Currently, the most shining example of micro-enterprises is the Internet kiosks. They need to have the right 
kind of infrastructure, equipment and facilities. Two critical questions need to be answered and they are 
given below. 
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What kind of equipment is required in such kiosks? 

A multimedia Personal Computer (PC) e.g. one with a 2 GHz processor, 128 MB memory, 40 or 80 GB hard 
disk, CD-ROM drive, 15-inch colour monitor, speaker and microphone system, a camera which can be used 
to take off-line pictures and also serve as a web camera, an ink-jet printer and a reliable power back-up. 

What is necessary to make the kiosk operations successful? 

Adequate power back-up to support extended hours of operations in a day (14 to 16 hours), telephone (that 
would add to the revenue), Internet connectivity with 64 kbit/s sustained (not shared) bit-rate, photography 
software, appropriate local language office packages, video-conferencing equipment, and other application 
software. Costs should be low enough to help kiosk operators to achieve break-even within the first six 
months of operations. The kiosks should be operational for 14 to 16 hours a day. 

There is every reason to believe that Internet kiosks in each village can aggregate the demand of the village 
and quickly become profitable. As more and more services come to be provided by the kiosks, they can 
become the key infrastructure in the village. Tomorrow’s kiosks could be centres that impart knowledge 
education and training, support and nurture entrepreneurship, and serve as banking and micro-finance 
outlets, trading centres, agricultural support centres, medical centres and much more. 

7 EFFORTS  TO  CONNECT  RURAL  INDIA 

The success story of the Indian IT industry has benefited only urban India. But rural India, afflicted with 
problems like inadequate transport, inefficient power supply, non-existent information infrastructure, 
underdeveloped business practices and an under-trained workforce, is languishing. There is a vast disparity 
in access to education and opportunities between urban and rural India. 

These constraints, along with many others, have dissuaded several companies from taking on the challenge 
of providing Internet and telecom services in rural India. Yet such an engagement can serve a dual agenda: 
bridging rural isolation and the resulting disparities of education and economic opportunity while at the same 
time, creating opportunities for potentially large profits for organisations willing to tackle the challenge 
posed by inefficiencies in rural areas. 

The key question is how modern resources and methods can be practically deployed to profitably overcome 
rural constraints. Also important are the social impacts of such an engagement. There have been a host of 
initiatives towards developing the rural economy with the help of modern technologies. Information and 
Communication Technology (ICT) initiatives by profit and non-profit organisations are significant as they 
have tried to bridge rural isolation from urban areas. In this context, these organisations look up on the 
Internet as the most powerful tool. 

7.1 Existing  Models – A  Brief  Overview 

A sizeable number of organisations have undertaken a variety of initiatives which leverage Internet and 
Internet driven applications to reach rural markets more effectively and efficiently. These e-initiatives can be 
classified into two categories – those driving telecom infrastructure development and those that focus on 
applications and the delivery of content. 

Traditionally, organisations funded by grants and aids have felt the need to create rural-oriented content 
while using existing telecom infrastructure to reach the rural masses. The content primarily focuses on 
essential services like education, health, e-governance and agriculture, the mainstay of livelihood in rural 
areas. For example, Bhoomi, Warana and Gyandoot are examples of successful e-governance initiatives 
while the MS Swaminathan Research Foundation and ITC’s e-Choupals have focussed on activities related 
to agriculture. Meanwhile, n-Logue concentrates on building the infrastructure for providing connectivity, 
even while creating relevant applications to attract more users. 
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A further classification can be made based on the presence or lack of pecuniary motives in the running of 
these initiatives. The two broad categories are described below: 

a. The not-for-profit initiatives  

• Initiatives started through government agencies, Non-Governmental Organisations (NGOs), and 
those funded by charity or grants from developmental agencies and trusts fall under this category. 

• They believe in the social changes that access to education and vital services bring about and hence 
have adopted the approach of funding localised initiatives. 

• A few examples include – Akshaya65, Warana66, MS Swaminathan Research Foundation67, Bhoomi68 
and Rural e-seva (e-services)69. 

b. The for-profit initiatives 

• Initiatives of organisations that treat the rural market as a viable business opportunity belong to the 
second group. 

• They believe in the benefits that a larger scale of operations provide and hence treat the national 
rural economy as one single market. 

• ITC’s e-Choupal, n-Logue and Drishtee70 are some of the projects under this category. 

7.2 The Non-profit initiatives 

The common thread which runs through all these initiatives is their single-minded focus on rural 
communities and enabling their livelihoods. The rural areas covered by these networks have benefited 
tremendously from the availability of services hitherto largely inaccessible and this was made possible by 
access to Internet connectivity. The services provided have also enabled increased empowerment and gender 
equality, thus making the efforts laudable from a social perspective. A network of rural entrepreneurs has 
been successfully created and it is hoped that employment opportunities would be created in a widespread 
manner to narrow the rural – urban divide. 
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Thanks to a focussed approach, most initiatives have met with initial success. However, in the long term, 
their success depends purely on the sustainability of these efforts and that can be done only if the following 
are made possible – economic returns and success guaranteed for the entrepreneurs and gradual scaling of 
efforts to gain mass momentum and acceptance. It is critical therefore, for the non-profit initiatives to ensure 
profitability of their end users. 

7.2.1 The Warana “Wired Village” Project 

In 1998, the state government of Maharashtra in association with the National Informatics Centre (NIC) 
started the Warana Nagar project. The objective was to increase the efficiency and productivity of the 
existing cooperative societies by providing a state-of-the-art computer communication network and the latest 
database technology. This was done by linking a group 70 villages under the Warana area using 
computerized facilitation booths that linked up the central computer network of the Network for Information 
and Counseling (NICNET)71. 

The project identified 6 highly populated villages, located within 10 kms from Warana Nagar to house 
access centres. Each of these centres was equipped with 8 to 10 computers and connected through VSAT 
connections, along with dial-up links. The Project was jointly executed by the NIC, Planning Commission, 
Government of India (NIC); the Directorate of Information Technology, the Government of Maharashtra 
(GoM) and the Warana Sahakari Dudh Utpadan Prakriya Limited (WSDUPL) at a cost of USD 600 00072. 

The access centres were used as interfaces to provide education and training to various co-operative societies 
and to provide tele-education to both primary and higher educations institutes. The project also provided for 
a Geographic Information System (GIS) mapping of the Warana area and the creation of a database of the 
population of the 70 villages. Information was also provided in the local language on crops, agricultural 
market prices, employment and educational opportunities. 

This project was financially unsustainable and n-Logue took this project over in 2003. 

7.2.2 Gyandoot 

Gyandoot was started in the state of Madhya Pradesh in Central India in 2000, by the state government with 
a vision of creating a district intranet to offer a range of services at village centres called Soochanalays. 
Gyandoot, which means Messenger of Information, was first rolled out in the Dhar district which had a 
1.7 million strong population. 

This project offered a wide range of services – information on rates prevailing at agricultural produce auction 
centres, online redressal of public grievances, rural email and also served as the village auction and online 
matrimonial sites. Local youth were recruited as entrepreneurs or soochaks for running the kiosks and were 
expected to earn a net income of USD 800 per annum by conservative estimates. The project made an 
impressive start with 21 village centres, each covering 20 to 30 villages, roughly covering over half a million 
people in the district. The project was awarded the Stockholm Challenge IT award in the “Public Service and 
Democracy” category in June 2000. However, these initial successes could not be sustained and could not be 
scaled up to cater to a larger population. Gyandoot was taken over by n-Logue in 2002 and has continued 
operations under its management and guidance. 

7.2.3 MS Swaminathan Research Foundation (MSSRF) 

The MS Swaminathan Research Foundation (MSSRF) believes that information and communication 
technologies can play a major role in environmentally sustainable rural development, not only reaching the 
poor but also helping them to achieve food security and social justice73. The Information Village Research 
Project (IVRP) was started in 1998 in Villianur in the Union Territory of Pondicherry, about 160 kms from 
Chennai. The 11 villages around Villianur had a population of 22 000, with annual household incomes of less 
that USD 350 and a pathetic tele-density of only 0.2. The project was funded by the International 
Development Research Centre, Canada (IDRC) and the Canadian International Development Agency 
(CIDA). It is also supported by the Canada Ford Foundation and the Department of Science and Technology, 
Government of Pondicherry. The IVRP was implemented by the MSSRF. 
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The MSSRF assists in setting up Village Knowledge Centres that maintain, update and disseminate 
information to the rural communities. These centres are run by young, women and men volunteers from 
within the community. While the community owns the centres, the IVRP provides the necessary equipment, 
data and training. Initially, connectivity was through analog radio technology, but has since been converted 
to dial-up connections. The project uses existing connectivity networks and only relevant content has been 
developed inhouse. A host of services are provided – including weather reports, agricultural commodity 
prices, information on government schemes and programmes, agriculture, veterinary care, health, education 
and other useful information. This project won the Motorola Gold (Despatch Solution) Award for the year 
1999 and won the Stockholm Challenge Award under the Global Village category 2001. 

The JRD Tata Ecotechnology Centre, a department of the MSSRF, has been working on 12 projects in 
villages in Tamil Nadu. The projects are based on participatory research to develop grassroots-level 
institutions and employ simple adaptations of sophisticated laboratory technologies. The Technology 
Research Centre (TRC), one of the national institutions supported by the Union Government’s Council for 
Advancement of People’s Action and Rural Technology (CAPART), helps the Ecotechnology Centre with 
training and capacity-building in rural areas. The Ecotechnology Centre helps identify the technology, adapt 
it to suit local needs, demonstrate it, train participants, market the product and, finally, manage the system74. 

The MSSRF in conjunction with the TATA National Virtual Academy for Food Security and Rural 
Prosperity is now trying to spearhead a “National Alliance for Mission 2007: Every Village a Knowledge 
Centre,” which aims to be a movement that will help provide livelihood opportunities in the village 
communities of India. 

7.2.4 Akshaya – an IT dissemination project 

Akshaya is an initiative of the state government of Kerala that started in 2002. The primary objectives of the 
project are as follows75: 

• To develop over 6 000 networked, multi-purpose community information centres (Akshaya Centres) 
to provide ICT access to the entire population of the state 

• To make at least one person in each of 6.5 million families in the state IT literate 

• To enhance the quality of available IT infrastructure in the state 

• To extend the IT infrastructure to the rural parts of the state and 

• To accelerate the development of local content relevant to the population. 

The three corner stones of this project are the facilitation of access to technology, the development of skill 
sets to enable widespread use of IT and the development of relevant content in the local languages. Akshaya 
has been brought about through the partnership of the Kerala State IT Mission, the Science and Technology 
Entrepreneurship Development Board (STED), the Centre for Development of Imaging Technology 
(C-DIT), and the local self-governments in various parts of the state76. 

Akshaya has set up 582 community information centres across the state known as Akshaya Kendras, all run 
by local entrepreneurs. Each Kendra is expected to cover approximately 1 000 families within a radius of 
3 kms radius and requires an initial investment of around USD 4 500 per Kendra to cover the cost of 
computers, printers, fax machines, photocopiers etc. Connectivity is through a mix of wireline and WiFi 
access. 

The pilot project was implemented in Malappuram district and the rollout to the other parts of the state is 
planned to be completed in two phases by April 2006. The Kerala government funded the USD 300 000 that 
was the initial cost for implementation and a consortium of banks provided soft loans to the entrepreneurs. 
To improve viability, the Kerala government has now invited private sector companies to offer their products 
and services through these Kendras. 
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7.2.5 Project Rural eSeva (e Services) 

eSeva is an initiative of the government of Andhra Pradesh started to promote Government to Citizen (G2C) 
and Citizen to Citizen (C2C) transactions. It made a modest beginning in 1999 in Hyderabad and its sister 
city Secunderabad as Twin Cities Network Service Project (TWINS). It was later renamed as eSeva when 
the government desired to extend services to major towns and municipalities of the state. By 2003, there 
were 36 centres in the twin cities and 70 more in different municipalities covering 13 districts offering close 
to 113 different services. Another 144 were to become operational by the end of December 2003. 

Rural eSeva began in Eluru, the headquarters of the West Godavari district in Andhra Pradesh. The project 
aimed at setting up a network of rural Internet kiosks called Seva Kendrams to provide e-governance 
services, transaction services (payment of electricity bills, land records, auctions and bidding for produce), 
agricultural commodity prices from local markets, e-learning and other such relevant applications. 

The kiosks were linked through a dial-up connection to a server located at the district administration office. 
Costing approximately USD 2 150 per Seva Kendram, the project was funded by the government of Andhra 
Pradesh. It is through user charges that are often as low as US¢ 10 for multiple applications. Apart from the 
Seva Kendrams, some PCOs were also upgraded to offer a limited range of services. These centres were 
called the Rural Service Delivery Points (RSDPs). 

eSeva Kendrams have been set up in all 46 Mandal (sub-district) head quarters of the district. 15 Self Help 
Groups (SHG) and 21 rural youth (called nirvahaks) trained and supported by the district administration run 
these centres. Around 150 Kendrams and RSDPs were set up under this project. Through a tie-up with the 
Azim Premji Foundation,77 it provides children in the age group of 6 to 14 with suitable curricular and 
co-curricular software content with potential to enhance the quality of learning. 

Inefficient connectivity jeopardised the project and made it neither scalable nor sustainable. Hence, n-Logue 
was requested to create the infrastructure in Eluru, and has since been managing the project. 

7.2.6 Issues with non-profit initiatives 

Most of the non-profit initiatives appear to suffer from similar malaises – the projects are rarely scalable to 
serve a larger section of people, costs are high, the management depth required to run projects is low and 
often there are contentious issues on project ownership. The government-run initiatives have some specific 
issues: 

1. The ownership of initiatives is diffused through different levels of the administration and thus 
leading to slow implementation in some areas. 

2.  The lack of an economic or profit making agenda leads to high cost models being embraced. 

3.  The non-profit culture also seeps down the chain to the kiosk operators hampering their revenue 
model and profitability. 

4.  The services offered are focussed on government initiatives and thus other critical needs are ignored. 

5.  With focus on content, projects are rolled out on any available infrastructure. This leads to the use of 
nonstandardised technologies at various places and resulting in cost over-runs and poor quality of 
delivery. 

Due to some or all of the above issues, the projects have not generated widespread usage as envisaged. Some 
of these initiatives have been absorbed by n-Logue. In the case of Akshaya, the Kerala government-run 
initiative, the government is understood to be looking to the private sector to drive the creation of 
applications and services and for further expansion of the network. However, the high cost of the Akshaya 
Kendras is a big deterrent and hence a sustainable revenue model becomes critical. The MSSRF stands out as 
an exception thus far. The foundation has done significant work in terms of building support services to 
enhance the livelihood of rural citizens and is now seriously considering running its programs on a larger 
scale. 
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7.3 The For-profit initiatives  
While on the one hand the government and some NGOs saw connectivity as a tool to bring in social changes 
in rural India, there were also some companies which saw this as an opportunity to create a sustainable 
business model.  

Two of the largest initiatives are e-Choupal78 and n-Logue79. Other initiatives include TaraHaat80 (see 
Box 7.2) and Drishtee81 (see Box 7.3). 
 

 

 
 

 

 
 

7.3.1 e-Choupal 

e-Choupal is a rural engagement initiative started by the International Business Division (IBD) of ITC, one 
of India’s leading private companies. ITC-IBD procures and exports raw or processed agricultural 
commodities and is among the largest exporters of agricultural produce from India. Started in the late ‘80s, 
the division saw its initial success being eroded by the opening up of the Indian agriculture markets in 1996-
97, with the entry of other large low-cost suppliers like Brazil, United States etc. The company identified that 
a significant portion of its costs was on account of inefficiencies in the procurement mechanism. 

In 1998, ITC-IBD developed the concept of e-Choupals that places computers with Internet access in rural 
farming villages, as a means of improving procurement efficiencies. The e-Choupals serve as both a 
social gathering place for exchange of information (choupal means gathering place in Hindi) and an 
e-commerce hub. 
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ITC’s motive behind this whole initiative was to re-engineer the procurement process for soy, tobacco, 
wheat, shrimp and other crops in rural India. This has also created a highly profitable distribution and 
product design channel for the company -an e-commerce platform that is also a low-cost fulfilment system 
focused on the needs of rural India. The e-Choupal system has impacted rural transformation by increasing 
transparency for farmers and improving their productivity and incomes. 

Through the e-Choupal network, ITC managed a savings of 2.5 percent in its procurement costs for soya 
translating to savings of USD 6 per metric tonne. In the first year of operations, ITC-IBD estimated that it 
had saved around USD 280 000 on just a single crop, soya. As the system expands in size, additional 
efficiencies are expected to increase the savings, making the model hugely attractive. As on March 31, 2004, 
ITC covered 24 000 villages through 4,137 e-Choupals in the states of Madhya Pradesh, Rajasthan, Kerala, 
Andhra Pradesh, Karnataka, Uttar Pradesh and Maharashtra and plans to reach 100 000 villages in the future. 

Enthused by the success of ITC with e-Choupals, several other companies like Hindustan Lever Limited and 
Godrej Industries are attempting to create alternate networks and models along similar lines. 

7.3.1.1 How it works  

ITC enrolls a host farmer called sanchalak and places a computer in the sanchalak’s house. The computer is 
provided with Internet connectivity via phone lines or through VSAT connections. Thus the sanchalak’s 
house starts functioning as an e-Choupal (see Figure 7.1). Each e-Choupal costs between USD 3 000 and 
USD 6 000 to set up and about USD 100 per year to maintain. A typical e-Choupal serves an average of 
600 farmers in 10 surrounding villages within about five kms radius. The sanchalak, bound by a public oath 
to serve the entire community incurs some operating costs but, benefits from increased prestige and gets a 
commission for all e-Choupal transactions. 

 

Figure 7.1: Farmers in an e-Choupal kiosk 

 

Farmers use the computers free of cost in e-Choupals, 
to access daily closing prices on local mandis, as well 
as to track global price trends or find information about 
new farming techniques. They also use the e-Choupals 
to order seeds, fertilizers, and other products such as 
consumer goods from ITC or its partners, at prices 
lower than those available from village traders. The 
sanchalak helps illiterate farmers in accessing infor-
mation and ordering goods. The sanchalak typically 
aggregates the village demand for these products and 
transmits the order to an ITC representative. 
 

 
 
 

Post harvest, ITC buys the crop directly from the farmers at the previous day’s closing price; At the ITC 
processing centre, the quality of the crop is assessed and is weighed electronically. The farmer gets the price 
of the crop and the cost of transportation is reimbursed to him. Farmers get “Bonus points”, for crops with 
quality above the norm. These points can be exchanged for products that ITC sells. Thus, e-Choupals are a 
very enriching alternative to the government-mandated trading mandis. 

7.3.1.2 Benefits for everybody 

The e-Choupal system has impacted rural transformation by increasing transparency for farmers and 
improving their productivity and incomes. Being a very efficient system, it has brought about true 
empowerment of the farming community and the social gains have also been impressive. ITC, having 
pioneered the roll out of e-Choupals has gained enormously, both in economic benefits and in stature among 
the business community.  
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Benefits for the farmers 

Despite difficulties from the unreliable telephone and electric power infrastructure that limits the hours of 
use, e-Choupals give a host of benefits to the farmers, viz. 

• Accurate weighing, faster processing time, and prompt payment at the ITC processing centres. 

• Access to information like, accurate market price, market trends, etc. that help the farmers to decide 
on the time and place to sell. 

• Higher price for the crops compared to the mandis (about 2.5 percent higher). 

• Lower price to buy agricultural inputs and other goods. 

• Access to services like soil testing and expert advices to improve crop quality. 

• Ability to reach goods to the right markets at the right time. 

The e-Choupal system has had a measurable impact on what farmers chose to do. In areas covered by 
e-Choupals, the percentage of farmers planting soy has increased dramatically, from 50 to 90 percent in 
some regions, while the volume of soy marketed through mandis has dropped as much as half. 

Benefits for ITC  

ITC saves about 2.5 percent of its procurement cost in the form of commission fee and transport costs it 
would otherwise pay to traders who serve as its buying agents at the mandi. This system provides direct 
access to farmers and first-hand information about the on rural market dynamics thus helping ITC in 
planning and managing supply better. The company gains additional benefits from using this network as a 
distribution channel for its products and those of its partners. This has further evolved in to an interactive 
feedback channel and is also becoming a source of product innovation for ITC. Sanchalaks often 
aggregate village demand for some products and place a single order, lowering ITC’s logistic costs. The 
company reports that it recovers its equipment costs from an e-Choupal in the first year of operation and 
that the venture as a whole is profitable. 

ITC is exploring the possibility of partnering with banks to offer farmers access to credit, insurance, and 
other services that are not currently offered or are prohibitively expensive. Some sanchalaks even track 
futures prices on the Chicago Board of Trade as well as local mandi prices, and village children have used 
the computers for schoolwork, games, and to obtain and print out their academic test scores, resulting in a 
overall rural development. 

7.3.1.3 Business Model: A critical view 

The e-Choupal’s economic benefits are not based on the usage of the Internet or allied transactions but due to 
efficiencies in the procurement chain. At present, the procurement chain is restricted to soybean, but ITC 
plans to extend it to other crops like wheat, etc., which its food division could use. While this will help the 
company sustain operational efficiency in the medium term, market forces are bound to catch up with ITC in 
the long term, reducing these benefits along with its competitive advantage. If and when it does happen, ITC 
will need to revisit its cost structure (both installation plus operational) for the e-Choupals. The current 
satellite-based system used is very expensive and ITC will soon need to find low-cost alternate mechanisms 
for the e-Choupals. Most importantly, multiple services will need to be offered to create a lasting benefit for 
the company and its users. 

7.3.2 n-Logue 

While ITC used rural connectivity in the e-Choupals to strengthen its existing business, n-Logue is the 
innovative company which saw rural connectivity as a business in itself. After ITC, n-Logue is the second 
largest player in the rural connectivity market. n-Logue today covers 30 districts through a network of 
around 1 800 kiosks. It is planned to increase this network to around 10 000 kiosks over the next 6 to 
8 months. 
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n-Logue is a for-profit corporation, with majority ownership residing with a non-profit company, the TeNeT 
group. This group has been responsible for a stream of hardware and software innovations that enable rural 
IT-based service delivery, through connectivity and applications. The core innovation at the heart of n-
Logue’s operations is corDECT, the WLL technology (see section 5.2.3.1), which provides simultaneous 
wireless Internet and voice connectivity.  

n-Logue’s approach is to create a robust connectivity backbone for rural Internet access. In creating this 
infrastructure, it has been largely supported by the 12 odd companies incubated by the TeNeT group which 
have developed complementary products specifically relevant to rural India (See Table 7.1). These products 
have been integrated by N-Logue for connectivity and the deployment of applications in rural markets. 

 

Table 7.1: Application provided by various companies 
 

Technology/Application Offered By  

corDECT WLL system and Web terminal Midas Communication Technologies Pvt. Ltd. 

Relay Access System (RAS) and Routers Banyan Networks 

Minnow ISP in a box and billing system Nilgiri Networks 

Network Management NMSWorks 

Indian language ‘Office’ package Chennai Kavigal 

Multi-party, multi-rate video conferencing software and live lectures Object Oriented Programming Services Pvt. Ltd. 

Rural ATM machine (to be deployed) Vortex Engineering Ltd 

Medical diagnostic Kit Neurosynaptic Communications Pvt. Ltd. 

Online eye testing and fingerprint detection for rural ATM HP-IIT, Madras 

LCD Projection System and Sparse Area Communication System 
(Under trial) TeNeT 

 
 

 
 

7.3.2.1 The Approach  

The challenge in rural India has always been to find technologies that offer connectivity in a cost-effective 
manner and applications that are relevant to local needs. Given that the vast majority of India’s population 
still lives in its rural hinterland, a model that is easily scalable and would reach 100 000 villages was 
considered a critical need. 

As already explained in Chapter 5, while fibre connectivity has reached most taluka towns and wireless hubs 
at the headquarters with a range of up to 20 kms could provide connectivity to most villages. Today’s 
wireless technologies are relatively inexpensive and new developments promise higher bit-rate connectivity 
for each village. corDECT is the chosen technology used by n-Logue to meet its objectives. With rugged 
design (that can work at 55 °C), low power requirement of the central unit (at less than 1 KW) and a cost of 
only USD 250 per village, corDECT promises 35 to 70 kbit/s (sustained or unshared connectivity). An 
upgrade in the near future could take this up to 100 or 200 kbit/s (dedicated connectivity). 

While the technology was addressed by the use of corDECT, a sustainable business model needed to be 
created and the key issue was demand. N-Logue drew inspiration from a revolution in the ‘80s which 
aggregated telephone demand into PCOs that were manned by small local entrepreneurs. This approach 
made connectivity viable and pervasive while also creating a stream of empowered and self-employed 
people. This same Demand Aggregation approach was used to create village kiosks known as Chiraag 
(Chiraag in Hindi means lamp or light). The kiosk was to be the hub of the rural connectivity providing 
communication services (e-mail, chat, browsing), as well as other much needed applications like 
education & training, healthcare, agriculture consultancy and e-governance. 
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7.3.2.2 Business Model 

Inspired by the effectiveness of the decentralized model of cable TV operations in India, n-Logue employs a 
three-tiered business model. There are up to three business entities involved in the operation -n-Logue, Local 
Service Providers (LSP) and kiosk operators. Tier-3 is constituted by the local village kiosks, which provide 
services and information aimed at the rural market. The LSPs whose prime responsibility is to find 
subscribers, provide services and collect payments constitute the Tier-2. The LSPs are local investors who 
are recruited by n-Logue to provide services in designated geographical areas. n-Logue constitutes the 
Tier-1. n-Logue provides equipments, training and support to the LSPs and kiosks, and also takes care of 
regulatory and connectivity issues. 

With the help of n-Logue, the LSPs recruit local entrepreneurs who set up the kiosks. All three must work 
together as seamless components to provide the range of services required by a village and must thrive for 
the operation to succeed. 

 

 n-Logue      LSP          Kiosk Operator  

 

 

Operations of the kiosks 

Each kiosk costs approximately USD 1 200 to set up. If voice telephony is to be made available in the project 
area, the cost of the kiosk increases by USD 110, and includes an STD-PCO meter and all related telephony 
equipment. The kiosk-level hardware is relatively inexpensive, and adds only marginally to the overall cost 
of a kiosk (see Figure 7.2). 

The cost associated with providing connectivity through Wireless in Local Loop (WLL) requires a 
substantial density of kiosks within a particular radius of the tower. The n-Logue model is designed to 
achieve this density, with kiosks generating returns from fairly small user populations. n-Logue is the second 
largest organization in this field, supporting over 500 rural-IT kiosks each geared to handle around 500 to a 
1 000 customers in a radius of 25 km (around 2 000 sq km). 

The close links with the IIT Chennai group has given n-Logue access to a range of software innovations for 
delivery and implementation of various applications in the fields of education, health and agriculture. For 
example, web cameras have been used for remote diagnostics for diseases of people, animals and plants. 
Local language software has also been created to enable effective communication for the rural populace. 
Some of these applications and companies have been mentioned in Chapter 6. 

n-Logue has also been able to leverage its university connections to build strong partnerships with both 
government and private players. The Government of Tamil Nadu has been strongly supportive of n-Logue’s 
operations in Madurai district, where numerous innovations have been piloted and showcased. Media Lab 
Asia, a venture seed funded by the Government of India has also been involved in the initial stages of these 
initiatives. 
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Figure 7.2: Chiraag kiosk in a village 

 
Source: n-Logue Communications Pvt. Ltd. 
  

 

ICICI Bank, a leading private sector bank is piloting various financial services and products in n-Logue 
kiosks in Madurai. In Nellikuppam (about 175 km from Chennai), n-Logue has partnered with EID-Parry, 
(belonging to a South Indian business conglomerate) to improve access to information for sugar farmers, and 
reduce their transactions costs in dealing with Parry’s large sugar factory in the district, through improved 
tracking and settlements of payments. 

7.3.2.3 Services offered 

n-Logue offers a host of services through these kiosks. 

E-governance 
• Kiosks provide access to government portals that contain online forms and applications for 

documents such as birth and death certificates, land records, etc. 

• They also organize videoconferencing sessions between village kiosks and local government 
officials. 

• Digital photographs are taken and touched up at the kiosk for government documents, such as 
passport applications. 

Agriculture 
• Expert advice on better farming techniques and solutions to crop and animal diseases via email and 

videoconferencing through a partnership with the Tamil Nadu Agricultural College and Research 
Institute. 

• Sales of tractors and spare parts through partnerships with farm equipment manufacturing 
companies. 

• Online veterinary advice for livestock in areas with no access to veterinarians (see Figure 7.3). 

Other Services 
• Browsing, email, voice mail, video mail, chat and video chat. 

• Advisory services for the rural educated and unemployed in making professional resumes and cover 
letters. 
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Figure 7.3: Remote veterinary care through email 

 

In the village of T. Ulgapitchanpatti, all hens 
are dying one by one. The symptoms for 
these hens are: First, their weight reduces 
and finally, their necks shrink. At this stage, 
they die immediately. Until now, 300 hens 
have died in this way. 

How do we stop this? 

Please give us a solution immediately. 

From S. Suganya  

 

 
Source:  n-Logue Communications Pvt. Ltd. 

 

 
• Coaching centres for the rural children -for a nominal membership fee, village children are allowed 

to use the kiosks and learn the use of computers. In some places, these kiosks double as libraries for 
the children. 

• Astrology services providing personalized astrological predictions and horoscope charts and 
matrimonial services. 

• Village entertainment centres -villagers use the computers to watch movies, listen to music or play 
video games. 

• n-Logue is also exploring the possibility of introducing other services including soil testing, online 
farming “schools”, early warning systems on disease outbreaks, and long-term predictions on crop 
prices, demand, and rainfall. 

7.3.2.4 Benefits from Chiraag 

n-Logue’s primary revenue sources are its franchise network (LSPs) and usage revenues from the operations 
of the kiosks. Therefore, it is highly conscious of the need to ensure the survival of the kiosks to make its 
business model robust. With this in mind, n-Logue has managed to create and source multiple applications 
that will help in the long term and sustained usage of the kiosks. The heart of the n-Logue model is its low 
cost approach. As a result, kiosk operators need revenues of approximately USD 70 per month for break-
even in a village of approximately 1 000 people. Normally, kiosk operators achieve break-even over a period 
of 6 to 8 months and recover their total initial investment over a period of 3 years. However, this period 
varies. This figure however varies depending on the community networking skills and marketing efforts of 
the kiosk operators and LSP’s. 

Kiosk operators earn revenues from the various services offered including browsing, email, video mail, 
education and consultancy services. Apart from the online education programmes, offline content such as 
books and reading material are also available, adding to the revenues of the kiosk operators. Since the project 
is still in its infant stages, n-Logue currently does not charge for these services. However, once a critical 
mass in terms of size and usage is reached, n-Logue will augment its revenues from these operations directly 
or through revenue-sharing with third parties who provide the content. n-Logue earns approximately USD 21 
per month for unlimited usage from the kiosk operators. 50 percent of this amount is shared with the LSPs, 
who are co-investors in the business. 

The social benefits of n-Logue’s kiosks are extremely significant, especially in the empowerment of women. 
Women operate several of these kiosks and have thus gained a greater degree of economic freedom, hitherto 
not very common in the rural areas where they are usually crushed under age-old prejudices and practices. 
Access to primary healthcare and education is easily the next biggest benefit to the rural populace. These 
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services have been made affordable and easy to reach. A welcome incidental benefit is that it has reduced the 
burden on other existing infrastructure. Villagers no longer need to trudge the miles to city or town schools, 
hospitals and government offices, thereby reducing the burden on these institutions as well as on the 
transport services. These kiosks have generated employment opportunities and paved the way for localised 
income generation, reducing the disparity with urban needs and reducing migration to over-crowded cities. 

7.3.2.5 Business Model: A critical overview 

n-Logue’s long term sustainability is dependent on the success of the village kiosks. Computers are a fairly 
new phenomenon in rural areas and often there is only a grudging acceptance of services through computers. 
Thus, the adoption and embracing of services offered through the kiosks is a fairly slow process. n-Logue 
has also faced several constraints including the limited availability of content in local languages and the lack 
of cooperation from support services in healthcare and e-governance. It needs to build lasting partnerships 
with the providers of allied services to continuously enhance the user experience at the kiosks. In tandem 
with the LSPs and kiosk operators, it needs to involve the local communities to actively participate in, 
contribute to and utilise all its services. 

7.4 Summary 

All ICT initiatives, both non-profit and for-profit are driven by lofty ideals that see rural India educated and 
empowered with access to transparent mechanisms for better economic prospects. The success stories too, all 
share a common vein – they encourage local initiative and enterprise, provide economic returns to all the 
participants and are highly scalable. Some of these initiatives have brought the governments closer to its 
citizens through e-governance applications while some others have been the bedrock of private initiative. 
Bhoomi, eSeva and Akshaya are examples of the first variety while e-Choupal and n-Logue stand for the 
latter. 

All efforts have clearly demonstrated the rich rewards that have been reaped by rural people. However, these 
noble intentions of providing Internet connectivity and relevant local applications and services can be truly 
meaningful only if they reach across to a wider cross section of people. India’s rural population is scattered 
across 638 365 villages and the challenge would be to reach at least 100 000 of these within a short frame 
of time. 

8 REGULATION,  POLICY  AND  OTHER  ISSUES  

In its 10-point agenda released in May 2004, the Government of India has outlined the use of Information 
and Communication Technology to improve literacy through distance education and the quality of healthcare 
services through telemedicine and internet in the remote rural areas. Regulations and policies to ensure 
execution of the vision are very critical and the government must play the role of a facilitator to ensure a 
sustainable model where competition and open market dynamics drive quality, relevance, affordability and 
acceptance of services. Policies that allow a free and fair play for the rural operators are essential. Policies 
that enable infrastructure sharing for the rural operators would help them reduce costs and offer customised 
services. Shared infrastructure is imperative at least until the rural markets attain sustainable levels of 
maturity and are able to provide economic returns in line with their urban counterparts. This chapter 
discusses the history of telecom regulation, suggests policies for improvement and also highlights some 
issues that need urgent redressal. 

8.1 Neglect of rural telephony 

Telecom operators in most countries historically concentrated on building telecom networks in urban areas 
and have generally considered provided rural connectivity as a liability. Telecom operators in India are no 
exception. Providing rural telephony and Internet connectivity has always been dismissed as a loss making 
proposition. If at all, attempts to venture into rural areas have been done only under obligations imposed by 
regulatory or license conditions. When the Indian telecom sector was opened up for competition through 
policy initiatives by the government as part of NTP 94 and NTP 99 (see section 4.6.1), private basic service 
providers were given licenses to operate in the lucrative urban areas only on acceptance of the obligation to 



 

 408  Chapter 5 – Technical solutions 
 

provide a certain level of connectivity to rural areas. Further, a significant part of the license fee charged by 
the government consisted of a levy towards the USOF, which was used to provide connectivity in these rural 
areas. 

Not withstanding all these, the new private operators barely ventured into rural areas, failing to carry out 
their obligations. Acceptance clearly did not translate into implementation of any of the conditions. The 
state-owned incumbent, BSNL also expanded only reluctantly in some rural areas, albeit only while 
complaining loudly and bitterly about the burden they had to shoulder. Yet, for its part of the burden, BSNL 
was indeed compensated to a certain extent by government grants in lieu of license fee and spectrum charges 
paid by them and also by Access Deficit Charges (ADC) levied on all calls. 

In other words, all major telecom operators competed only for urban business and avoided getting into rural 
telephony as much as possible. Telecom companies would rather pay penalties than roll out services in the 
unremunerative areas. Therefore, most of the existing rural connectivity is either because BSNL provided it 
under pressure from the Government or because it exists simply as a spill-over from the infrastructure 
created to cover urban areas or highways. It is under these trying circumstances that the USOF had called for 
tenders82 

from operators to provide rural connectivity. While private operators largely ignored the tender, 
even the incumbent was reluctant to bid for the tender on the pretext that the maximum bid amount stipulated 
by the USF was too low and they stood to lose money in connecting rural areas even with the maximum 
amount of subsidy provided. 

As mentioned earlier, NTP 99 required private operators to provide certain amount of rural connectivity as 
part of their license conditions. Since the operators had failed to meet most of these conditions, in 2002 and 
again in 2003, they were threatened with the imposition of heavy fine or the cancellation of their licenses. 
Acting under such pressure, some operators did take some minimal initial efforts (see Box 8.1). 

 

 

Strangely, in December 2003, while resolving the dispute on Limited Mobility and Full Mobility, the DoT 
acting on the advice of the TRAI, had removed the rural obligations of the operators. Rural connectivity thus 
got relegated to the background in one go. 

Box 8.1: Tata Teleservices serves universal service obligations 
 

 

 

Tata Tele To Tap Gilat Satellite Network for AP circle 

Tata Teleservices ties up with Gilat Satellite Networks to provide 1 000-
site fixed rural satellinge telephony network to service basic customers in 
Andhra Pradesh. This new network, based on Gilat’s DialAw@y IP(TM) 
VSAT product, will serve public payphone and fax kiosks, supporting the 
needs of agricultural workers and other inhabitants of Andhra Pradesh. 
Ajey Pandey, chief operating officer of Tata Teleservices, said: “VSAT 
networks is a superior platform for bringing affordable telecommuni-
cations services to rural populations. Gilat’s technology is meeting our 
requirements and will enable us to serve our users”. DialAw@y IP is one 
of the only VSAT products capable of providing high-speed Internet 
connectivity and toll-quantity telephony service at the same time. each 
unit supports a PC/LAN connection and up to six telephone lines. 
According to the company, it is a low-cost solution for the fulfillment of 
universal service/access obligations, Public call office requirements and 
small office/home office requirements for bundled telephony and Internet 
access. This network will enable Tata Teleservices to meet its universal 
service obligations under its license with the Department of Tele-
communications for Andhra Pradesh. In the future, Tata Teleservices 
expects to use the network to provide high-speed Internet connectivity to 
many of those sites. 

Source:  The hindu dated July 22, 2003 and Business Standard dated April 15, 2002. 
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8.2 Internet in Villages  

Rural areas at least have some modicum of telephony (rural tele-density is close to 1.3 percent), thanks to 
pressure from the Government over many years and also due of the efforts of BSNL. However, Internet 
connectivity is in a much worse shape. It is almost non-existent but for some of the recent efforts (see 
Chapter 7). These initiatives are also saddled with many problems. Technology is a major impediment. The 
land lines that exist in rural areas are capable of supporting 9.6 kbit/s or 14.4 kbit/s Internet connectivity on 
dial-up modem, severely limiting the number and type of applications that could be offered. CDMA (IS-95) 
is another option but, even this technology limits the data connectivity rates to 9.6 kbit/s. However, some 
strides in the path of improvement have been made using technologies like corDECT Wireless-in-Local-
Loop which has the potential of providing 35 kbit/s or even 70 kbit/s dedicated (sustained) Internet 
connections. 

The next biggest problem limiting the Internet connectivity in rural India is the affordability and availability 
of personal computers for rural families. Finally, there are very few applications that are truly relevant to 
rural ares rendering even connections where available, of little use. Therefore, it is hardly surprising that the 
Internet has barely made any impact in the rural milieu. 

8.3 Regulatory history  

It is not that this state of affairs of rural connectivity was not foreseen. Almost 4 years ago, some experts had 
suggested the introduction of a special category of operators called Rural Service Providers. They had argued 
that for years to come, the focus of the larger private operators would be on getting a bigger share of the pie 
in the urban telecom market. It was therefore desirable to create special operators who would focus on rural 
areas and attempt to make rural telephony and Internet businesses viable (See Box 8.2). 

In fact, the efforts of ITC and n-Logue Communications have shown that there were companies who were 
undaunted by the challenging task ahead. Even though they were not provided a license to provide 
telephony, they have done a commendable job of bringing the benefits of the Internet to the rural areas. 
Fortunately, they were enabled by the Internet policy of 1999 which allowed virtually anyone to become an 
Internet Service Provider (ISP) with a token sum of under US¢ 2 as license fee and a nominal amount for a 
bank guarantee. ITC and n-Logue have used this ISP license to run their Internet operations in rural India. A 
well-planned and crafted regulation on the lines of Rural Service Providers would have enabled them to 
move faster and reach a wider section of people. 

With the introduction of the NTP 99, the tottering mobile services industry (crushed under the burden of 
huge license fees) was brought back on its rails. At the same time, the inexperienced policy makers, 
regulators and operators were constantly at tussle as several vexatious arose on the issue of “Limited and 
Full mobility.” Factional disputes came to the fore between basic (or fixed line) and mobile operators. While 
the DoT and TRAI were completely focused on resolving these complex and highly contentious issues, there 
was little time available to examine in depth, the issues plaguing rural telephony. Intense lobbying efforts in 
the country’s capital were also focused on issues in urban areas only. Thus, the path breaking suggestion of 
Rural Service Providers was largely ignored. The policy makers either hoped that the concern of rural 
connectivity would either be addressed on its own or would simply await its turn. 

When the rural service obligations of the private operators were done away with, vehement protests were 
raised against ignoring rural interests (see Box 8.3). But, these were silenced with arguments that either 
BSNL would take care of providing telephony or the USOF would. Even as counter arguments flew that 
urban telephony bloomed (with both reduced tariffs and improved quality of service) only with competition 
among multiple operators, it was left to BSNL’s devices to take care of rural telephony. This only meant that 
somehow competition would not be required in the rural areas and any benefits arising thereof are not 
important either. 

8.4 Regulatory changes required 
It is only in the recent few months that it has been acknowledged that BSNL is incapable and unable of 
making significant inroads into rural telephony into rural connectivity and that the USOF would not be the 
magic panacea for the ailing rural telephony market. Attention is now again being given to the regulations 
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and policy framework for rural connectivity. The RSP policy is getting a fresh look. The TRAI has also 
suggested the creation of a new category called “Niche Operators” who will offer fixed line telephone 
services in rural districts where the tele-density is less than one percent83. This is akin to the concept of Rural 
Service Providers mooted earlier. 
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8.4.1 Rural Service Provider Policy  

It is being increasingly recognised that smaller operators focused entirely providing services in rural areas 
are extremely critical. Regulations must therefore enable and encourage them to fully take advantage of the 
well entrenched optical fibre connectivity existing in India. Interconnections to the national and international 
backbone network should be facilitated by carrying all rural traffic to the nearest fibre point (irrespective of 
who owns the fibre) and should have a single point of handover. The RSPs should be allowed to freely use 
any technology they deem fit to provide connectivity. 

As an encouraging gesture, any levy of upfront license fee should be waived, however a percentage of total 
revenue earned (equal to that charged of other telecom service providers) could be charged. Of course, 
spectrum charged as paid by other service providers may be charged as well. RSPs should be entitled to a 
percentage of call charges to carry the calls and appropriate mechanisms put in place to share call charges as 
defined by the operators. Their operations should be restricted to providing any extent of telephone and 
internet connectivity, although in the rural areas alone. 

Such a broad-based regulation would truly enable the smaller operators focused on rural areas to create a 
viable business operation. 

8.4.2 Other Policies and Incentives 

There are a number of policy initiatives, which could help in enabling Rural India getting Internet 
connectivity at the earliest. 
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8.4.2.1 Duties, Taxation and Service fees 

The primary reason for the reluctance of the telecom service providers in offering services, apart from the 
low returns is the high cost of setting up the network and running it. Customs duties, sales and service taxes 
amount to a significant percentage of capital expenditure in telecommunications. 

 

Box 8.3: Letter to the Minister of Information Technology and Communications protesting withdrawal of 
rural service obligations 
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The government has reduced the taxes on computers to drive penetration of Internet. However, the taxes and 
duties on telecom equipments remain at a high level resulting in a high infrastructure cost. In certain cases, it 
even amounts to 30 percent of the cost of equipment. Such high rates severely hamper infrastructure 
investment and impact the expansion of rural telecom. In order to ensure the viability of rural tele-
communication, considerable reduction of taxes for rural infrastructure may be considered. 

The service tax on telecom and Internet service is high at 10 percent. While it is supportable in an urban 
scenario, this cannot be sustained in a rural economy and may be waived as a special circumstance. 

During the initial phases of the IT revolution, the government had identified Software and IT services as a 
thrust area and provided tax holidays for up to 10 to 15 years for companies operating in this domain. Such 
concessions if offered to rural connectivity would help drive penetration effectively. 

8.4.2.2 Investment 

Offering telecom and Internet services in the rural areas need three levels of investment. 

Kiosks 
Aggregation of demand is the viable option for offering sustainable services in the rural hinterland. 
Internet kiosks are a necessity to enable such aggregation. The setup cost of a typical kiosk ranges 
between USD 1 000 and USD 2 000. To encourage rural entrepreneurs to invest in such kiosks, 
affordable loans should be made available through banks, which are flush with funds. Banking 
regulations do mandate the banks to invest up to 40 percent of their funds in the priority sectors like 
agriculture, Small Scale Industries (SSI), etc., to enable growth for the underdeveloped sections of the 
society. However, Information and Communication Technology for rural areas is not recognized as a 
priority sector and necessary actions need to be taken to enable the same. Also, concessional interest 
rates should be made available. The total investment needed for connecting all the villages (638 365 of 
them) at say USD 1 500 or roughly USD 1 billion may seem high. However, a substantial part of this 
amount requested as individual loans and providing these loans could be easier for banks. 

Telecom infrastructure 
Developing the infrastructure to provide connectivity to rural India will cost approximately 
USD 100,000 for each rural area of approximately 2 000 sq km (with a radius of 25 km). In order to 
optimally cover rural India, 1 500 such areas need to be connected and thus the total capital investment 
needed would be USD 150 million. Such funds should be made readily available to the RSPs. 
Raising this money is not too difficult. The Government has several schemes under Rural Infrastructure 
Credit and Investment. Cheap credit, tax holidays and most importantly, hassle-free access to these 
investment devices would facilitate the capital inflow necessary for the RSPs. 

Consumer loans 
The next level of investment would be in the form of consumer loans for individuals to acquire personal 
telephones, computers, Internet connections etc. The upper income bracket among the rural population 
would easily earn enough to acquire these and also pass any credit worthiness checks by banks. 
Therefore, it is an easy task for banks to finance the purchase of equipment necessary at the level of 
ordinary consumers. 

8.5 Problems and bottlenecks 
Even though the potential of connecting rural India appears bright, there are a few possible bottle necks 
which could retard growth. Some of them are discussed in detail in the following sections. 

8.5.1 Liberalization of Rural Markets 

Liberalisation of the Indian economy began in 1991 and allowed Indian industry to be governed and led by 
market forces. Yet, there are many restrictions that throttle rural development. The rural market still remains 
regulated and controlled by the government to a great extent. There are government diktats that allow the 
sale of some varieties of farm produce only through government-owned mandis. For example, sugarcane can 
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be sold only to the nearest cooperative sugar factories and cannot be processed or sold by farmers directly. 
There are crops that cannot leave the borders of the states they are grown in. And, there are some more that 
cannot be exported to the lucrative markets of other countries. These measures may have come into place to 
safeguard the interests of farmers. However, they are now passé and are not in synch with current realities. 
Some of these have since been done away with but others merrily continue. 

There is a ceiling on the size of land an individual can hold and this hampers the use of large scale and 
intensive farming techniques. Farmers who subsist on the smaller plots are the ones who are hit the most as a 
result. Another quirk is that while farmers are now allowed to sell produce to buyers other than the mandis, 
no transparent price reference mechanism exists. This leads to dependence on unofficial sources including 
middlemen often leading to problems of a different kind. And, the farmers are unable to fully reap the 
economic returns that they deserve. 

Thus, such archaic regulations and half-hearted, hastily planned measures stifle the growth of the rural 
economy and need to be done away with. The issues affecting rural economy needs to be seriously looked 
into and addressed effectively to create a robust and vibrant rural economy. 

8.5.2 Social Factors 

Rural society is highly fragmented with caste and religion differences existing even now. These differences 
raise important questions – who own the kiosks? Where are they located? How do various sections of people 
use the kiosks? How do women, easily the most oppressed in a rural setting gain access to the services in 
kiosks? These issues are complex and do not present easy solutions. 

But, as some of the n-Logue kiosks have demonstrated, such differences are set aside when business is the 
prime driver for the kiosk operations. Kiosk operators who are keen on maximising their revenues are 
capable of finding the common ground to enable all sections of society to utilise the services at their kiosks. 
This also necessitates the introduction of services tailored for various segments of people. While email and 
browsing may be popular with the upper class and literate sections, applications such veterinary care are 
more relevant to the low-income segments dependent on the farm animals for daily livelihood. E-governance 
services which benefit the poorer section of the village community is another area to be vigorously pursued. 

Competition is another great leveller; areas with multiple kiosks see the operators striving harder to reach out 
to all prospective customers enabling greater penetration of these services. The most critical factor driving 
success is the networking skills of kiosk operators with the local community. 

8.5.3 Power Supply 

The Internet kiosks require power to operate. There are parts of India, where rural areas have grid power for 
even 12 to 16 hours a day. Cost-effective options are available to offer power backup for 4 to 8 hours to 
enable uninterrupted operation of kiosks. 

But, in several other part of India, power is available for barely 4 to 8 hours or often, even less. The power 
backup would then not be adequate for the kiosks to be in operation for a significant portion of time. Solar 
power or diesel generators are other available options. Even though the kiosks may not require more than 
300 W of power, the cost of solar panels with back-up is in itself significant and could almost double the cost 
of the kiosks, rendering them economically unviable at least in the initial stages. The use of diesel generators 
could serve as a viable alternative as the initial investment is less but the continuous operating cost is a 
worrisome factor. With extensive researches underway on bio-diesel, there is hope for availability of cheaper 
alternatives in the near future. 

Solar panels, diesel generators and bio-fuel alternatives may address the vexing problem of power for 
Internet kiosks. But, driving the rural economy through a large number of micro-enterprises would require 
20 KW to 100 KW of reliable power. With grid-based power supply remaining inadequate, the only viable 
option would be to set up decentralized, low capacity power plants in villages. The challenge lies in 
developing the technology to make them economically viable. 
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9 CONCLUSION 

To conclude, there are compelling reasons to reach out to the rural market. The development of the rural 
market and improvement of the lives of rural people are themselves compelling reasons. For companies 
though, the fast saturation of urban markets presents the need to explore newer markets. Still, due to the high 
cost of telecom infrastructure, the diverse terrain that it needs to be deployed in, and particularly, the low 
affordability levels of the rural masses, these markets remain unexplored to a great extent. The answers lie in 
technologies that are cost-effective and easy to deploy, applications and services that are appropriate, 
business models that are scalable and a regulatory environment that embraces and applies itself to serve rural 
India. 

Scalability: 

India has over 740 million people living in more than 638 000 villages. The number of people whose lives 
would be impacted by effective ICT intervention is therefore extremely large, almost 12 percent of the world 
population. This also means that any work that is restricted to a few hundreds, few thousands or even a few 
tens of thousands of villages makes very little difference, given the sheer size of rural India in total. The key 
is to scale and to reach the most number of villages. 

To provide all the applications and essential services discussed in various chapters before, careful co-
ordination with all constituents of the drive to bridge rural divide is necessary. Isolated efforts do not attain a 
critical size simply for this reason. A united front to link together various elements like educational 
institutions, hospitals, banks, government bodies, private enterprises, welfare organisations and the like 
would help reach a critical mass in a shorter frame of time. Then, a target of reaching 100 000 villages could 
be easily possible with concerted and carefully planned efforts. Else, any non-scalable intervention is only 
easily rendered irrelevant. 

Technology: 

Fortunately, technologies to connect the villages of India do exist and can scale. A major asset is the fibre 
connectivity running deep in to each taluka. Current wireless technologies can be used to connect about 
85 percent of villages. They are cost-effective and can easily bring down barriers for entering rural markets. 
Future wireless technologies are also rapidly evolving and seem capable of meeting rural India’s future 
needs. 

In addition to wireless technologies, a whole host of other technologies would be required to make the 
desirable impact in rural India. 

• Multimedia technologies are today at the stage to make a difference. 

• Caching technologies at servers are required so that even remote villages are not deprived of useful 
information. 

• Internet-based transaction technologies are continuously evolving and have a major role to play as 
well. 

• Technologies for banking and finance using ICT are available but need to be made cost-effective 
for widespread use in rural India. This is applicable for Computer and Internet-based education 
and healthcare as well. 

• Language technologies are crucial to reach out the masses in India who speak a multitude of 
languages. While the last few years has witnessed some progress in this area, there is still a long way 
to go. 

• Personal computers today are relatively inexpensive and rugged enough to be useful in rural India. 
But, the price points need to fall further, to facilitate movement from shared to individual usage. 

• Probably, power supply is the one that requires most careful attention. ICT initiatives in rural areas 
cannot get far without solving the problems associated with power. 
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Services: 

It must always be remembered that ICT is merely the means and not an end in itself. Therefore, ICT must 
enable fulfillment of the real needs of rural communities and remain relevant to them. Education, health and 
livelihood are the primary requirements of rural areas. 

• Today, rural people appreciate the value of education for their children better than ever before. 
While schools do exist in most parts, the quality of teachers & of the education imparted and 
infrastructure is questionable. ICT can become an important tool in plugging these gaps. 

• Despite the presence of Primary Health Centres in every three to four villages, healthcare is another 
major concern in rural India. Quality healthcare is still available only with doctors in the nearest 
towns who are often most sought after. Telemedicine through video-conferencing between urban 
doctors and rural patients provides this vital link. Using simple remote diagnostics, healthcare can be 
provided instantly and effectively. 

• However, above all, ICT can definitely provide chances to rural people to enhance their livelihood. 
The demand for ICT and services can be sustained in the long run only by generating rural wealth. 
The primary wealth creators in this context are agriculture and agri-processing, animal husbandry, 
small scale handicrafts, food processing and often, even IT enabled services. 

Regulations: 

The key role of the Government and regulating bodies is to enable rural connectivity to happen at the fastest 
possible pace. At the same time, NGOs and other organisations focussed on rural areas must be enabled to 
provide the necessary services. While immense infrastructure (fibre and towers) have been built up to 
connect rural areas easily, these are sadly heavily underutilised. Existing telecom operators focussed on 
urban areas, treat these resources as property encashable at a future whenever they would be willing to 
consider operations in rural areas. However, the 741 million rural people cannot afford to wait. Regulations 
should be framed to ensure – that existing infrastructure is tapped to provide rural telephony; that open 
markets are allowed to flourish, that equitable compensation mechanisms are in place to protect the interests 
of all parties and that measures to develop rural livelihood and entrepreneurship are encouraged. 

Is this a possibility? 

Rural India is at a critical stage. It is large in size; problems are aplenty, the challenges are daunting and thus 
can present a scary picture to an outsider. But if enabled, it has the potential to transform itself quickly. 
Technologies exist today to provide telephony and Internet in every village. The development of the rural 
economy and improvement of the lives of its citizens is a prime force for governments, NGOs and other 
organizations working in the rural areas. There are also proven business models to sustain and drive efforts 
in this direction. The ability of the Internet to positively impact the lives of rural people has been amply 
demonstrated. Thus, Internet and other communication technologies can empower the rural populace such 
that they can chart their own bright futures, very different from what anyone could have ever imagined or 
written about. 
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1 INTRODUCTION 
Across Asia, ICT access has been expanding. Although the most spectacular growth has been seen in 
developed countries such as Korea and Japan, a large number of developing countries on the continent have 
also made great strides in making the benefits of ICTs available to their populations. In many such countries, 
however, ICT infrastructure development has accelerated dramatically in urban areas while large tracts of 
rural areas remain unserved by even the most basic of telecommunications services. 

Malaysia is a country that is confronted with such a challenge. Faced with the danger of a growing divide 
between urban “haves” and rural “have-nots”, the Malaysian government, in collaboration with the private 
sector, has undertaken a concerted effort to ensure that the broad rural segment of its population is provided 
with access to ICT services that have already become the norm among its urban population. In this respect, 
the challenge faced by Malaysia reflects those faced by many other developing and developed countries in 
the world where rapid and uneven economic growth has brought about this divide. 

This report aims to provide an overview of Malaysia’s efforts to bridge the digital divide within the context 
of its ICT environment. Chapter 2 gives a brief overview of the country in terms of geography, demo-
graphics and economic performance while chapter 3 gives the case study its context by describing the ICT 
sector in Malaysia today. Chapter 4 then goes on to describe the nature and extent of the digital divide faced 
by the country while Chapter 5 will go on to sample the range of initiatives taken and the variety of 
technology solutions employed by the Malaysian government and industry in its efforts to bridge this divide. 

2 COUNTRY  BACKGROUND 

2.1 Geography 
Malaysia is located in South East Asia. Its total landmass of around 330 000 square kilometres is divided into 
two geographical regions: East (or Island) Malaysia and West (or Peninsula) Malaysia (see Figure 1). 
Administratively, the country is divided into 13 states plus the federal territories of Kuala Lumpur, Putrajaya 
and Labuan. The country is also subdivided into 136 districts. The capital of Malaysia is Kuala Lumpur 
while Putrajaya is referred to as the country’s administrative capital. 
 

Figure 1: Map of Malaysia 

 
Source:  PCL Map Collection. 
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2.2 Population 
The population of Malaysia during the 2nd quarter of 2004 was estimated at 25.58 million, giving the country 
an average population density of around 74 inhabitants per square kilometre. This, however, is not spread 
evenly among the 13 States and federal territories. The bulk of the nation’s population resides in West 
Malaysia with the states of Pulau Pinang and Selangor having the highest population densities. 

According to the UNDP 2003 Human Development Report, about 28.1 percent of the population reside in 
urban areas. The highest concentrations of urban population are found in the region centred on the capital 
dubbed the “Klang Valley” and the island of Penang. 

Malaysia has a relatively young population with as much as 48 percent of population being below the age of 
19 years. Malaysia is also a multi-ethnic nation with citizens consisting of Malays (60 per cent), Chinese 
(26 per cent), Indians (8 per cent) and various indigenous groups. The country’s official language is Bahasa 
Melayu. English is also widely spoken. 

2.3 Economic Indicators 
Despite recent setbacks such as the Severe Acute Respiratory Syndrome (SARS) outbreak in 2003 and a 
softening of the world’s economy after 2000, Malaysia’s economy has proven to be relatively robust. In 
2003, its GDP was RM 394 billion, representing a growth of 5.2 percent1. In 2003, the telecommunications 
sector recorded gross revenue of RM 19 billion, contributing around 8 percent to the country’s GDP. 

Based on its 2002 Gross National Income (GNI) per capita of USD 3 540, Malaysia is classified as an Upper-
middle-income country by the World Bank. The mean monthly income for rural and urban households is set 
out in Table 1. 
 

Table 1: Mean monthly household income in Malaysia by strata, 1999 
 

Mean monthly household income (RM) Urban Rural Overall 

Top 20 per cent of households 7 580 4 125 6 268 

Middle 40 per cent of households 2 844 1 577 2 204 

Bottom 40 per cent of households 1 155 670 865 

Urban: Rural disparity ratio 1.81 

Source:  EPU. 
 

 
 

3 THE INFORMATION AND COMMUNICATION TECHNOLOGY SECTOR 
Malaysia’s first telephone was installed at the British Resident’s office in Perak in 1874. This was followed 
by the installation of telegraph lines and a submarine cable linking the island of Penang with the mainland. 
The country’s first telephone exchange was installed in Kuala Lumpur in 1891. 

Since then the Malaysian telecommunications sector has come a long way. Total telephone penetration rates 
in Malaysia have steadily increased reaching a combined telephone penetration rate (mobile and fixed) of 
61.99 phones per 100 population at the end of 2003. Key drivers of increased penetration rates include strong 
GDP growth as well as an increasing level of familiarity with technology among the general population. 

3.1 Policy and regulatory framework 
The telecommunications policy and regulatory framework in Malaysia is defined by the Communications 
and Multimedia Act of 1998 (CMA). The broad scope of the CMA extends over electronic communications 
as well as the information that it carries, reflecting the convergence of traditional services such as 
broadcasting, telecommunications and content. In laying out the regulatory framework, the CMA also details 
the Government’s national policy objectives for the communications and multimedia industry. This includes 
the universal service objective “to ensure an equitable provision of affordable services over ubiquitous 
national infrastructure”. 
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Based on the principle of technology neutrality, the CMA also sets out the licensing regime in Malaysia, a 
regime that is aimed at facilitating convergence and encouraging industry development. With the enactment 
of the CMA, the previous regime of service specific licenses, of which there were 31 categories, was 
migrated a technology neutral one with only four types of generic licenses (see Box 1). Migration to the new 
licensing regime began in 1999 and was completed in 2002. 

 

Box 1: Licensing for Convergence  

The four types of licenses that are envisaged by the CMA are: 
1. Network Facilities Provider (NFP) – infrastructure owners of satellite earth stations, fibre optic cables, 

communications lines and exchanges, radio transmission equipment and broadcasting equipment; 
2. Network Service Providers (NSP) – providers of basic connectivity and bandwidth to support various 

applications; 
3. Applications Service Providers (ASP) – providers of particular functions such as voice, data and content-based 

services. This would also include Internet access, VoIP and directory services; 
4. Content Application Services Provider (CASP) – providers of a special subset of applications services that 

include traditional broadcast as well as Internet content services. 

Licenses can be issued on an individual or a class basis, depending on the level of regulatory control that is deemed 
necessary. This is particularly so in the case of NFP licenses where there are a number of reasons to limit the 
number of licensees. These include resource constraints, such as spectrum and numbering, the avoidance of 
duplication or national security. Individual licenses require approval by the Minister and involve an application fee 
of RM 10 000. Examples of individual licenses include public fixed line and mobile telephony. 

Class licenses, on the other hand, simply require registration on the part of the applicant and the payment of a 
RM 2 500 fee. Examples of services that are class licensed include Internet access and radio paging. 
Source:  MCMC. 
 

 

As a whole, the CMA incorporates a large degree of flexibility to ensure its continued relevance in a 
converging communications environment. Its provisions contain few definitions and few proscriptions, 
leaving a large degree of discretion to its two implementing institutions, the Ministry of Energy, Water and 
Communications and the Communications and Multimedia Commission, to formulate policies and 
regulations in keeping with the constantly evolving communications landscape. 

3.1.1 Ministry of Energy, Water and Communications 

The Ministry of Energy, Water and Communications (MEWC) was established on 27 March 2004 following 
a government cabinet reshuffle. It takes the place of the former Ministry of Energy, Communications and 
Multimedia (MECM). The MEWC is responsible for the communications and multimedia industry, which 
include telecommunications, broadcasting, computing and postal services, as well as that of water and 
energy. 

In the area of communications and multimedia, the role of the MEWC remains largely similar to that of its 
predecessor, the MECM, which was established on 1 November 1998 pursuant to the CMA. The CMA vests 
the role of communications and multimedia policy-decision making in the Minister of Energy, Water and 
Communications. In the area of communications, its mission is defined by the national policy objectives that 
have been set out in the CMA. 

3.1.2 Communications and Multimedia Commission 

The Malaysian Communications and Multimedia Commission (MCMC) was formed on 1 November 1998 
and assumed responsibility for the regulation of the communications and multimedia sector on 1 April 1999 
when the CMA came into effect. The Minister for Energy, Water and Communications appoints the 
MCMC’s five commissioners, including its chairman. The staff of the MCMC is spread over five regional 
offices and its headquarters in Cyberjaya. 
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Pursuant to the CMA, the MCMC is tasked with four key functions: economic regulation, which includes 
licensing and competition; technical regulation, which encompasses spectrum management and numbering; 
consumer protection, which includes the role of ensuring service affordability and availability; and social 
regulation, which includes the areas of content development and regulation. More than just a regulator in the 
traditional sense, the MCMC has also been given the role of promoting and fostering the development of the 
communications and multimedia industry. To facilitate the role of regulator as well as promoter, the CMA 
and the Malaysian Communications and Multimedia Commission Act of 1998 grant the MCMC a large 
degree of flexibility as well as a broad range of powers. 

3.1.3 Other institutions 

Aside from the two institutions envisaged by the CMA, a number of other government bodies are also 
involved in ICT development. Among these the National Information Technology Council (NITC) plays a 
leading role in shaping ICT policy for the nation. Chaired by the Prime Minister and composed of members 
from the public, private and community sectors, the NITC sets the National IT Agenda (NITA) which is a 
framework for the use of ICT to convert Malaysia into a knowledge-based society (K-society) in line with 
Malaysia’s national goal to achieve developed country status by the year 2020. It covers the entire spectrum 
of ICT issues from ICT industry development to extending ICT access. Each NTIA is drafted on a five-year 
basis with the present one in effect from 2001 to 2005. 

The influence of the NITC is significant. Recommendations from the Council result in concrete directives 
and initiatives taken by the individual Ministries and government agencies. Examples include the 
establishment of the MCMC, the launch of the Multimedia Super Corridor (MSC) project and the enactment 
of five Cyberlaws to provide the appropriate legal framework for ICT development2. 

3.2 Industry overview 

The path to market liberalization was taken early in 1989 when a second mobile operator, Celcom, was 
licensed. From 1993 to 1995, four more companies were granted licenses to provide the full range of 
telecommunications services. Entry into the communications and multimedia market was eased further by 
the enactment of the CMA in 1998. Market entry by providers of certain services and applications, such as 
Internet access, were made much easier through the introduction of a class-licensing mechanism. Ease of 
entry into the market for infrastructure provision, however, remained largely unchanged largely as a result of 
significant concerns over infrastructure duplication, particularly in the backbone segment, and the small size 
of the domestic market. 

The financial crisis that swept through South East Asia in 1997, reinforced concerns over market saturation 
and infrastructure duplication with large-scale debt and negative equity hitting the telecommunications sector 
hard. In the following years, the Malaysian government became a strong proponent of consolidation in the 
industry. In 2002, it awarded two 3G licenses in what was initially a five-player mobile market sending a 
strong signal to industry. Later that year two mergers in the mobile market brought the number of mobile 
players down to three. 

Despite this trend toward consolidation, the level of competitiveness in the sector remains high. In the first 
quarter of 2004, there were 20 NFP individual and 27 NFP class licensees, 31 NSP individual and 26 NSP 
class licensees, and 78 ASP individual and 110 SAL class licensees. 

3.2.1 Key players 

Four major operators make up the lions share of the Malaysian telecommunications market (see Figure 2). 

The former state owned incumbent, Telekom Malaysia Berhad (TMB), remains the dominant tele-
communications operator. Together with its mobile subsidiary, Celcom, the group accounts for 62 per cent of 
the telecommunications sector’s total revenue. Partly privatised in 1990, the majority of the shares in the 
company are still owned by the government through various government agencies and investment arms. 
TMB provides the entire range of telecommunications services from fixed-line and mobile voice telephony 
to broadband Internet access and leased lines. 
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Figure 2: Operator market share by revenue, 2003 
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Source:  MCMC Industry Performance Report 2003. 
  

In October 2002, TMB acquired the second largest mobile operator in Malaysia at that time, Celcom, 
merging it with its existing mobile arm, TM Touch. Retaining the name Celcom for its mobile arm, TMB 
operates a nationwide GSM network and was awarded a license for 3G spectrum in 2002. TMB continues to 
operate a NMT 450 analogue service. 

Starting out as an infrastructure provider by constructing a nationwide fibre optic network, Time dotCom 
(TIME) is Malaysia’s second largest fixed-line operator. It is majority owned by the Malaysian government 
through a number of investment arms. 

Maxis Communications is the country’s leading mobile operator in terms of subscriber numbers with a GSM 
network spanning most of Peninsula Malaysia and the major cities and towns in East Malaysia. Launched in 
1993, its GSM network capacity and subscriber numbers were further augmented when it purchased TIME’s 
mobile unit TimeCell in late 2002. While its main focus is on its mobile business, Maxis also provides a full 
range of services including dial-up and broadband Internet access. Maxis was awarded a license for 3G 
spectrum in 2002. 

DiGi Telecom, the smallest mobile operator by subscribers, operates a nationwide GSM 1800 cellular 
network that was launched in 1995 and a small fixed line network concentrated mainly on individual 
buildings in the capital. It is 61 per cent owned by Norwegian operator Telenor. 

3.2.2 Networks and market segments 

3.2.2.1 Fixed line 

In the end of 2003, the number of direct exchange lines (DEL) stood at 4 572 000 nationwide. This represents 
a penetration rate of 18.1 per cent. Fixed line growth, however, has declined over the past few years, down 
from a recent peak of 19.7 per cent in 2000. In keeping with global trends, this decrease in the number of 
fixed lines largely reflects a gradual migration towards mobile usage. Nevertheless, Malaysia has done 
relatively well in terms of penetration rates when compared to its South East Asian neighbours (see 
Figure 3). 

All four major operators are involved in some form in the provision of fixed line voice services. TMB, 
however, overwhelmingly dominates this market segment with more than 97 per cent of all fixed telephone 
lines subscribers. Given TMB’s dominance in the local market, the major alternative operators have 
concentrated mainly on data and long-distance and international services, focusing particularly on the 
business segment of the telecommunications market. The ratio between residential and business users is 
around 7 to 3. 
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Figure 3: Main telephone lines per 100 population, selected ASEAN economies, 2002 
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Source:  ITU, MCMC. 
 

 
 

In February 2002, TMB was allowed to raise its tariffs for the first time since 1996. It increased the cost of 
local calls by around 33 per cent and slashed long distance calls by 54 per cent and international calls by 
67 per cent. Despite this hike, local call rates in Malaysia remain relatively low. Monthly line rental rates for 
residential subscribers are RM 25 while the price of a two-minute peak rate call is set at RM 0.08. 

3.2.2.2 Mobile 

In 1985, Malaysia was the first country in South East Asia to launch a cellular mobile network when TMB 
launched its NMT 450 based service called Atur 450. At its peak, Malaysia had eight cellular networks 
operated by five different companies. Industry consolidation has reduced the current number of operators to 
three. At the end of 2003, Maxis had a 40.5 per cent share of the mobile subscriber market, Celcom, 39.5 per 
cent and DiGi 20 per cent. 

At the end of 2003, there were 11 124 000 mobile subscribers in the country. Mobile penetration stood at 
43.9 per cent compared to a rate of just 21.8 per cent in 2000. The number of mobile phone subscribers in 
Malaysia overtook the number of DELs in 2000 (see Figure 4). 

 

Figure 4: Mobile overtakes fixed 
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Over the last two years, post-paid subscriber growth rate has been negative with more subscribers migrating 
to pre-paid subscriptions. At the end of 2003, 77 per cent of all subscribers were pre-paid subscribers. 
According to the claims of some operators, national mobile network coverage, taking into account both 
analogue and digital networks, extends to more than 95 per cent of the population. 

Although the MCMC stopped regulating mobile phone rates in August 2000, mobile phone rates in Malaysia 
have continued to be relatively low. According to price data collected by the MCMC in 2003, a monthly 
subscription for a standard plan costs around RM60 with a three-minute local call priced at RM0.90 during 
peak hours. 

WAP and GPRS services were introduced progressively by all operators between mid-2000 and mid-2001. 
Take up of these services by subscribers, however, has been slow. A 2003 Consumer Satisfaction Survey 
conducted by the MCMC indicated that only around 10 per cent of mobile phone subscribers used MMS and 
GPRS services. 

In 2002, the government conducted a beauty contest to award three 3G spectrum blocks of 15 MHz. In July 
2002, it decided to only award two blocks to Celcom and Maxis. Under the terms of the license, each 
operator would pay a relatively low fee of RM50 million payable in instalments over the 15-year period of 
the license in addition to recurring spectrum maintenance fees. Both operators have already conducted 
W-CDMA trials and forecast a wider year-end 2004 commercial launch. 

3.2.2.3 Data and Internet 

Malaysia’s Internet development started in 1988 when a university computer network was set up by the 
Malaysian Institute of Microelectronic Systems (MIMOS). In 1993 the Joint Advanced Integrated 
Networking (Jaring) was set up by MIMOS as a commercial ISP. It remained the only ISP until the licensing 
of TMB’s TM Net in 1996. The market remained a duopoly until 2000 when additional licenses were 
granted. At the end of 2003, TM Net was the largest ISP by dial-up subscribers with a 53.6 per cent share of 
the market. Jaring had 26.9 per cent, TimeNet 17.5 per cent, CelcomNet 1.55 per cent, Maxis Net 0.3 per 
cent and DiGi Net 0.2 per cent of the market. 

At the end of 2003 Malaysia had total of 2.9 million a dial-up subscribers. This translates to a dial-up 
penetration rate of 11.4 percent. At the end of 2003, Malaysia’s PC penetration rate stood at 16.6 per cent. 
The cost of dial-up Internet access has been kept relatively low with subscribers being able to connect to a 
dial-up point of presence at local call rates. As an example of a service offering, a dial-up subscription to TM 
Net costs RM24 annually with access fees at RM0.01 per minute and PSTN charges at RM0.015 per minute. 
A subscription free offering marketed by TimeNet charges RM0.04 per minute. 

Commercial broadband services were first launched by TIME in June 2001. At the end of 2003, there were a 
total of 110 247 subscribers. Although a modest number, it represented a remarkable increase from the 
20 000 broadband subscribers recorded in 2002. In 2003, Malaysia had a broadband subscriber penetration 
rate of 0.44 per cent or a household broadband penetration rate of 1.98 per cent. Around 98 per cent of all 
broadband connections are over DSL. In 2003, there were 108 173 ADSL subscribers, 1 931 SDSL 
subscribers and 143 subscribers using other technologies. 

Internet usage in Malaysia has been found to be relatively mature in a recent Consumer Satisfaction Survey 
conducted by the MCMC. Online shopping and online transactions proved popular among Internet users 
sampled with around 21 per cent of respondents having shopped online. Four out of 10 Internet users 
accessed e-government services for registration and information purposes. Approximately 23 per cent of 
Internet users were aware of the presence of Wi-Fi hotspots in the capital while 12 per cent displayed some 
knowledge of 3G services. VoIP services have also become increasing popular with Malaysians with around 
12 per cent of telecommunications users (business and individuals) surveyed having used the service. 

3.2.2.4 Backbone connectivity 

The main operators have different degrees of nationwide connectivity to connect their scattered local 
networks. The mobile providers Celcom, Maxis and DiGi rely on a range of different technologies such as 
microwave, fibre optic and satellite for backbone connectivity while TMB and Time operate larger backbone 
networks employing primarily fibre optic cables. 
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TMB operates a fibre-optic network that consists of three separate backbones that span the length and 
breadth of Peninsula Malaysia. Through Fibrerail Sdn Bhd, TMB’s joint venture with the national railway 
company, it has also laid a further 1 600 kilometres of fibre optic cable along the railway lines in Peninsula 
Malaysia. TIME operates a 3 600 fibre-optic network that includes a main backbone along the Peninsula’s 
North-South highway and a 1 624 km festoon submarine cable system along the coast of Peninsula Malaysia. 

3.2.3 Prevailing network vision 

As a country with multiple industry players, the future growth of Malaysia’s ICT network is predicted to take 
a number of different directions over the next few years. Nevertheless, given the abundance of backbone 
infrastructure all players in the market are expected to focus largely on expanding and upgrading their 
network at the local level, with a view towards accommodating the delivery of high-speed Internet services. 

Future activity in the fixed-line segment will largely be driven by TMB’s efforts to expand its fixed line 
network. Despite a decline in fixed line penetration, TMB has continued to add fixed lines. In 2002 it 
deployed 200 000 lines and in 2003 it added another 70 000 lines based on CDMA Wireless Local Loop 
technology. Around 80 per cent of these new lines were added in rural areas. 

At the same time, TMB has focused on upgrading its existing copper infrastructure in order to permit the 
delivery of DSL services. Given its relatively recent start, however, TMB’s DSL upgrading plans are 
currently still concentrated on urban and suburban areas. A concerted expansion of broadband services to 
rural areas on a commercial basis is not currently envisaged in the short term. 

While the other major operators like Jaring, Maxis and TIME are also active in the fixed-line broadband 
market, their network presence has mainly been limited to the main financial and commercial districts and 
individual high-rise residential buildings. For example, TIME, the main fixed-line competitor to the 
incumbent, has pursued a strategy of making the leap to fibre in dense urban areas, targeting new 
high-density developments in urban and semi-urban areas for deployment. Currently, it serves around 
500 buildings in the Klang valley area through a hybrid wireless and fibre optic network. 

With the absence of regulations requiring local loop unbundling and difficulties in arriving at commercial 
arrangements to use the incumbent’s local loop, competitors to the incumbent have largely found it necessary 
to deploy their own last-mile infrastructure. Wireless broadband access in particular has been the preferred 
choice due to its ease of deployment allowing the quick implementation of business plans. With the 
broadband market in its infancy and the incumbent’s slow pace of deployment, competitors have placed a 
premium on speedy network deployment and the early launch of services. 

In May 2004, TIME became the first operator in Malaysia to deploy a commercial wireless broadband 
service called Webbit for business and residential users. Based on a proprietary platform developed by 
Navini Networks deployed over the licensed 2.6 GHz band, the service offers connection speeds of up to 
512 kbits/s over a radius of up to 3 km. The service has debuted in the heavily urbanised Petaling Jaya 
district in the Klang valley area with expansion throughout the Klang valley area ongoing3. New player 
AtlasONE has also announced its intention to roll out a wireless broadband network utilising a UMTS 
TD-CDMA based solution developed by IPWireless and Thales over the licensed 2.5 GHz frequency band. 
The company plans to serve over 500 000 subscribers on its network by the end of next year4. Having 
recently obtained an NFP last mile license to provide broadband services, Jaring is also currently deploying a 
wireless broadband network. The company plans to focus on the Klang Valley region, Penang and Johor 
Baru before moving outwards to suburban areas. Jaring expects around 30 per cent of its 800 000 dial-up 
customers to migrate to broadband over the next three years5. The service is expected to be launched in 
October 2004. 

In the mobile segment, continued subscriber growth for voice services have necessitated a consistent effort 
on the part of operators to expand network capacity in urban areas, particularly in the Klang valley. The 
expansion of network coverage to rural areas beyond the main highways is not generally seen as a priority. 
Instead, the deployment of 3G networks (Maxis and Celcom) and EDGE (DiGi) has largely occupied the 
attention of the mobile operators. The deployment of these networks is currently only envisaged for urban 
areas. Plans to expand into semi-rural or rural areas are contingent on the successful take-up of the service in 
urban areas. 
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4 THE  DIGITAL  DIVIDE 

4.1 Digital fault lines 
Like in many other countries, both developing and developed, Malaysia’s ICT infrastructure development 
has been concentrated mainly in its cities and towns.  ICT infrastructure distribution on a geographical basis 
has largely reflected regional differences in economic development and population density with the 
predominantly rural states of Sabah and Sarawak falling far short of the national average (see Figure 5). 
 

Figure 5: DEL penetration rate by state, 2003 
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Out of 136 districts that make up the country, 89 have been identified as underserved areas (i.e. with a 
teledensity of 20 percent below the national average). Most of these districts come overwhelmingly from the 
East Malaysian states of Sabah and Sarawak, states which have the lowest population densities in the country 
(see Table 2). While districts vary in terms of size and population, underserved areas are designated on a 
district level as they from the main administrative unit. According to the MEWC, around 3 000 villages 
nationwide are not served by telecommunications infrastructure. 
 

Table 2: Number of underserved districts by state, 2003 
 

State No. of underserved districts 

Sarawak 26 
Sabah 22 
Kelantan  9 
Pahang  8 
Kedah  6 
Selangor  4 
Terengganu  6 
Johor  3 
Melaka  2 
Perak  2 
Negeri Sembilan  1 

Total 89 

Source: MCMC. 
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In respect to access to data and Internet services, a similar divide exists between the urban and rural areas. 
According to an Internet subscriber study in 2002, more than 90 per cent of the subscribers of the largest 
ISP, TM Net, were located in the Klang Valley area and cities such as Johor Baru, Penang, Kuantan, Kota 
Kinabalu and Ipoh. Similarly, around 73 per cent of the subscribers of Malaysia’s second largest ISP, Jaring, 
came from the capital and the more urbanised states of Selangor, Johor and Pulau Pinang. 

In addition to this urban – rural divide, it is important to note that the pace of infrastructure development has 
also not been uniform across all urban areas. Among the country’s cities and towns, infrastructure providers 
have also favoured particular areas. These areas include, in particular, the Klang Valley region, the town of 
Penang in the North and the town of Johor Baru in the South. 

4.2 Barriers to achieving universal service 

Notwithstanding the relative lack of telecommunications services available in rural areas, considerable 
demand for such services exist at the price levels they are supplied at in urban areas. For example, in 2003, a 
Universal Service Provision (USP) project implemented in the underserved rural district of Yan, Kedah had 
an initial subscription target of 600 lines to be taken up over a staggered period of 5 years. On completion of 
the network, 500 lines were already fully subscribed at the same national rates found in urban areas. This 
unexpected demand prompted plans for the further deployment of 600 lines. In 2003, TMB had a nationwide 
waiting list of around 60 000 applicants for a fixed phone line, with most of the demand coming from rural 
areas. 

Based on an average monthly income of RM 1 577 for a rural household, a monthly fixed line rental cost of 
RM 25 and an average of 200 minutes worth of local calls per month at RM 0.08 a minute, the average 
monthly telecommunications expenditure of an average rural household would make up only 2.5 per cent of 
its income. This is a relatively small percentage in comparison to what is spent in other ASEAN countries 
such as Thailand, Indonesia and the Philippines where average rural household income levels are much 
lower and telecommunications charges higher. 

The high cost of installing and maintaining these services in remote and sparsely populated areas, however, 
make it difficult for commercial operators to provide telecommunications services in such areas at urban 
prices even though there is considerable demand. In deploying networks to some remote areas, operators 
have had to spend up to RM 6 000 per line in comparison to a per line cost of less than one tenth of that in 
urban areas. 

A host of obstacles stand in the way of cheap deployment costs. In terms of geography, parts of Malaysia’s 
rural population, particularly in Sabah and Sarawak, live scattered in the midst of dense rainforest, often in 
hilly terrain that obscure line of sight. Severe weather conditions that can alternate between flooding and 
drought further complicate telecommunications infrastructure deployment and the maintenance of 
equipment. Depending on their level of isolation, the level of infrastructure development in some rural areas 
can also be relatively poor. Electricity in rural locations, particularly in rural Sabah and Sarawak, is often 
only provided by diesel generators that operate only during certain hours of the day. The lack of paved road 
access also requires additional costs to be incurred in delivering and maintaining equipment at these sites. 

5 BRIDGING  THE  DIGITAL  DIVIDE 

The approach Malaysia has taken to bridge its digital divide can be described as a pragmatic one that 
acknowledges the commercial reality of the situation and the need for extensive government leadership and 
financial support to achieve results. While the government has assumed leadership in this effort, it 
nevertheless seeks to harness the strengths of private industry, particularly in the area of technology where 
constant advances promise a reduction in the cost of deploying ICT infrastructure in rural areas. 
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5.1 The role of regulation 

The cornerstone of Malaysia’s effort to achieve universal service nationwide is its Universal Service 
Provision programme (USP), which is managed by the regulator, the MCMC. Beyond this programme the 
MCMC has also introduced a number of regulations in areas such as licensing and spectrum management to 
support the expansion of ICT access, particularly in underserved areas. 

5.1.1 Universal Service Provision 

In 1998, the CMA and the MCMC Act established a framework for the creation of a Universal Service 
Provision fund. While the specifics of such a fund were established, the incumbent TMB was appointed the 
sole universal service obligation operator for an interim period of 2 years by government order. This interim 
period was subsequently extended to 1 January 2002 to enable the MCMC to finalize a new USP framework. 

In October 2002 USP regulations establishing a USP fund were gazetted. Under these regulations, all 
licensees, except CASP licensees, with revenues greater than RM 500 000 generated from designated 
services were required to contribute six per cent of their revenue generated from these designated services on 
a weighted basis. This threshold was raised from RM 500 000 to RM 2 million by amendments to the CMA 
in 2003 in order to alleviate the financial burden placed on smaller licensees and to promote their growth. 

These amendments also provided greater flexibility to the USP programme by allowing a wider range of 
technologies, and as a result a wider range of licensees, to be employed in its implementation6. It also 
reduced the weightage factor of certain services on which USP charges are levied such as national long 
distance and increased the weightage factor of other services such as cellular mobile service and 
international roaming. 

Proceeds of the USP fund are used to pay a designated universal service provider for capital expenses 
(Capex) and yearly operational expenses (Opex) incurred in implementing the approved universal service 
plan. Under the current programme, yearly operational expenses are paid for by the fund for a period of five 
years after which they are borne by the operators. Costs incurred by the USP providers are reimbursed yearly 
on the submission of an audited written claim for payment to the MCMC after the expenses have been 
incurred. In July 2004, the USP fund had a balance of RM 795.8 million (see Box 2). 

 

Box 2: USP fund collection 

Since its inception in 2002, the USP fund received the following amounts: 

• RM 87.3 million received in 2002; 
• RM 317.3 million received in 2003; 
• RM 200.9 million received in January 2004 as the first installment; 
• RM 200.9 to be collected for 2004 as the second installment. 

Payments made to USP providers in 2003 amounted to RM 10.6 million. 

Source:  MCMC. 
 

 

Under the USP programme, the MCMC selects universal service providers via a tender process where 
interested parties submit bids based on specifications laid out by the MCMC. A remarkable amount of 
flexibility is given to the bidder. Tender specifications are usually generic, specifying mainly the number of 
lines required and the type (residential or payphones). Bidders are allowed to propose the technology used, a 
suitable timeframe for network deployment as well as the target sites within a given district. This large scope 
of discretion given to industry has been seen as a key contributor to the rapid pace of implementation of the 
USP programme (see Box 3). 
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Internet access is also included in Malaysia’s definition of universal service. This includes the goal of 
providing all communities and households with Internet access. The USP programme prioritizes the 
provision of basic telephony, public payphones and Internet access services to all communities on a 
collective level first. The second priority would be to extend this access to basic telephony and Internet 
services to all households and businesses on an individual level. In practice, however, the MCMC has taken 
a multi-pronged approach. Depending on the level of services already provided in an underserved district, its 
USP programme has focused on providing both collective and individual access. In underserved districts in 
Peninsula Malaysia the deployment of 500 residential lines has been set as the primary target and the 
deployment of 30 public phones as the secondary target. In underserved districts located in Sabah and 
Sarawak the priorities have been reversed with the deployment of collective access though public phones 
receiving priority. 

 

Box 3: Getting the ball rolling 

Implementing the USP programme 

The implementation of the USP programme, which came into effect in October 2002, was initiated with remarkable 
speed. Pilot projects deploying telecommunications services to multiple sites in the three districts of Yan in Kedah, 
Kinabatangan in Sabah and Julau in Sarawak were successfully completed in 2003. This was followed by the 
deployment of basic telecommunications services to a further 86 districts in 2004 in two groups. Tenders were 
awarded for the first group of nine districts in March 2004 with completion of the projects targeted for August 
2004. The tender award process for the second group of 77 is ongoing with tenders for a first sub-group of 18 sites 
having been awarded in May 2004 with completion expected by November 2004. 

With a staff of only five executives, the USP department at the MCMC was required to assess 1089 bids submitted 
by different operators ranging from the incumbent to smaller application service providers acting in partnership 
with network facilities providers. Bids were invited for all 86 sites at around the same time. In addition to a desire 
for a quick implementation of the project, the large scale launch was partly motivated by an intention to involve as 
wide a range of providers as possible. In the end, bids from 16 different providers were received with tenders being 
awarded to more than six different providers including smaller providers such as EB Technologies and NasionCom. 

Under the USP programme, RM688 million was allocated to Capex and RM 258 million to Opex for the 
86 districts. This works out to a Capex allocation of RM8 million and an annual Opex allocation of RM 3 million 
for each district. 

Source:  MCMC. 
 

 

5.1.2 Licensing 

Through the licensing regime prescribed in the CMA, the MCMC is left with a significant amount of 
discretion in determining licensing conditions. This flexibility has been applied in addressing Malaysia’s 
apparent imbalance in infrastructure development that has resulted in an extensive and highly developed 
backbone network and an under-developed and limited last-mile network, particularly in terms of last mile 
broadband connections. 

Market entry by providers intending to rollout last mile infrastructure have been eased by the creation of a 
category of NFP (Last Mile) licenses. Although technology neutral, a NFP (Last Mile) license restricts a 
licensee’s scope of infrastructure related activities to infrastructure deployment only at the last mile level. 
This prevents further infrastructure duplication in the backbone segment while also ensuring that new 
entrants tap the abundant capacity available on the existing backbone network. Jaring, a recent beneficiary of 
such a license, is currently in the process of deploying a last-mile wireless broadband network on the basis of 
the license. 

5.1.3 Spectrum management 

Recognizing the potential of wireless technologies to distribute basic telecommunications services as well as 
broadband Internet access affordable and rapidly, the MCMC has reviewed its spectrum allocations and 
assignments in order to make spectrum more widely available for the deployment of these technologies. 
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The MCMC has recently undertaken a review of MMDS 2504-2688 MHz bands that have previously been 
used for analogue broadcasting. These frequencies have been refarmed for wireless broadband use on a 
national level. Frequency blocks in this spectrum range were assigned to TIME and AtlasONE in 2003 for 
the rollout of a wireless broadband network. 

The MCMC has also endeavored to make spectrum affordable to providers in order to encourage lower end-
user charges. 3G licenses, for example, were awarded at a price of RM30 million which was made even 
more affordable by allowing for payment in installments over the 15-year license period. 

5.2 Government led initiatives 

The determination of the Malaysian Government to drive infrastructure development through direct funding 
of infrastructure projects in underserved areas is a hallmark of the Malaysian effort to bridge the digital 
divide. This push goes well beyond the projects initiated within the regulatory USP fund framework, taking 
the form of numerous initiatives undertaken by different government bodies. 

Taking the leading lead role in bridging the digital divide, the MEWC and its predecessor Ministry, the 
MECM, have embarked on numerous initiatives aimed at fulfilling the national objective of ensuring 
equitable provision of affordable ICT services over ubiquitous national infrastructure as set out by the CMA. 
Conscious that the USP programme run by the MCMC is targeted firstly at expanding access to basic 
telecommunications services, MEWC efforts have focused instead on expanding access to the Internet, 
particularly in underserved areas.  

Earlier efforts of the MECM tackled the basic problem of making PCs affordable. Programmes such as the 
Gerakan Desa Wawasan project launched in 1996, which provided village authorities with PCs, the PC 
ownership campaign in October 1999, which allowed citizens with children over 10 years of age to use their 
retirement contributions to purchase PCs, and complementary government-industry projects have helped to 
raise PC penetration rates. 

Connectivity to the Internet in rural areas was also addressed through initiatives that include the Ministry’s 
Rural Internet Centres programme and its own Universal Service Provision programme. Launched on 3 April 
2000, the Rural Internet Centres programme (RIC) was one of the earliest rural Internet initiatives launched 
in Malaysia. The programme was developed as a holistic approach to establishing Internet access in rural 
areas by addressing infrastructure needs, capacity building as well as content development. 

Under the RIC programme, private sector operators funded by the government provide computer equipment 
and Internet connectivity while the site, security and electricity are provided by local post offices. Training is 
also provided to the RIC supervisor and its users as part of the package. A local committee of volunteers is 
also tasked with the development of a local website that would showcase community products and services 
as well as provide content relevant to the local community. In the first phase of the project RICs were 
deployed in post offices in semi-rural areas that were within reach of a TM Net DSL or ISDN enabled 
exchange. 

To date, 42 Rural Internet Centres (RIC) throughout the country have been equipped with five to six PCs 
connected to the Internet via ADSL or ISDN. Statistics compiled in July 2004 indicate that more than 
53 000 users use RIC services while more than 35 000 users have undergone training under one of the RIC 
training programmes since its implementation. 

In 2002, the MECM embarked on much larger initiative that aimed to extend Internet access to schools, 
libraries and health clinics located in rural unserved areas. Through its own Universal Service Provision 
programme (not to be confused with the USP fund programme managed by the MCMC) the government 
funded the deployment of computer equipment and Internet to public institutions in unserved areas. 



 

 436  Chapter 5 – Technical solutions 
 

Equipment and connectivity were supplied by private sector providers who were selected via a tender. Each 
site was equipped with two to three PCs, public telephones and other computer peripherals as well as Internet 
access at speeds of up to 64 kbit/s upstream and 2 Mbit/s downstream. Due to the remoteness of the locations 
selected, VSAT technology was primarily used for the project. Deployment sites were selected after 
consultations with district administrations and with the Ministry of Education (in the case of schools and 
libraries) or the Ministry of Health (in the case of clinics). The unlikelihood of a site being served by 
commercial providers independent of government intervention in the foreseeable future acted as a factor in 
the selection of sites. 

During the first phase of the project in 2002, 220 government primary schools in rural unserved areas of 
Sabah and Sarawak were connected at the cost of RM 50 million. In the second phase in 2003 the project 
was extended to 174 libraries and 50 health clinics in rural areas nationwide were connected at the cost of 
RM 41 million. The third and current phase of the project intends to connect 300 health clinics and 
200 libraries at the cost of RM 80 million. More than 2.1 million rural inhabitants are projected to benefit 
from this project. 

In August 2004, while this report was being prepared, the MEWC was awaiting cabinet approval for a 
national broadband plan. Although details have yet to be released, the plan involves a proposed government 
allocation of RM800 million to expand access to broadband services through substantial public investment in 
basic broadband infrastructure. The proposed broadband plan will also leverage on existing government 
programmes such as SchoolNet and MyRen, the Malaysian Research and Education Network, to extend 
broadband coverage and increase broadband usage. 

Working closely in conjunction with its overseeing Ministry, the MCMC has also been given the mandate by 
the CMA to embark on initiatives to meet universal service objectives that go beyond the activities 
specifically funded by the USP fund. Complementing the basic telecommunications service focus of USP 
programme, the MCMC has used some of the (non-USP fund) regulatory fees that it has collected such as 
license and spectrum fees to embark on an initiative called the Community Communications Development 
Programme (CCDP) or “Kedai.com”. Similar in some ways to the RIC programme run by the MEWC, the 
CCDP project is aimed at bringing broadband Internet access to local communities in rural areas with the 
long-term goal of making these deployments self sustainable through the efforts of local entrepreneurs. The 
project focuses first on providing Internet access to the community and then on capacity building in the 
community and the upgrading of community welfare through Internet access (see Box 4). 

It is interesting to note that with the same objectives laid down for the MEWC and the MCMC in respect to 
universal service, the projects initiated by the two institutions have many similarities. Nevertheless, to avoid 
overlaps and duplication, coordination between the two institutions takes place often.  

Apart from initiatives originating from the MEWC and the MCMC, a large host of other public bodies such 
as ministries and state governments have initiated projects and programmes associated with their areas of 
policy responsibility. For example, in cooperation with the MEWC, the Ministry of Education launched a 
project called SchoolNet in February 2004. By leveraging on existing initiatives such as Smart Schools and 
phase one of the MEWC USP project, the SchoolNet project intends to provide broadband access to more 
than 10 000 schools nationwide, focusing particularly on schools in rural and remote areas, by the end of 
2004. While SchoolNet will concentrate on the carriage and distribution of education content and serve as a 
school-wide Intranet, the infrastructure that will be deployed for the project is also intended to serve as 
springboard for an eventual wider rollout to the community. The SchoolNet network is envisaged as a fully 
managed national network that would exploit current excess capacity in the national backbone. Based on 
minimum bandwidth requirements of 1 Mbit/s downstream and 128 kbits/s upstream and depending on the 
location of the sites, a range of technology solutions will be deployed by commercial suppliers engaged by 
the government. It is estimated that ADSL will be used by around 60 per cent of the sites, wireless 
broadband by about 20 per cent and VSAT by another 20 per cent. 
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Box 4: Community Communications Development Programme (CCDP) or “Kedai.com” 

The CCDP programme was launched in December 2002 with an allocation of RM 90 million. Deployment was 
mainly targeted at semi-rural areas that did not have broadband Internet access and were unlikely to see any 
commercial deployment of such services in the immediate future. In most of the locations selected, voice services 
were already available to the community. 

Under the programme, the MCMC provides all capital and operational expenses for the deployment of facilities to 
enable broadband access along with the LAN hub, five PCs, two telephones and necessary furniture to set up a 
“kedai.com” (kedai is the word for shop in Bahasa). These are supplied and maintained by a private sector provider 
chosen by tender. Although the tender is technology neutral, most operators have selected VSAT for backhaul. The 
private sector provider also provides training for the operator of the kedai.com in the areas of small business 
management and basic IT skills. 

In the implementation of the project, the local community is involved from the onset. Community leaders select a 
local entrepreneur to operate the kedai.com and a location for the kedai.com itself. Kedai.coms have been mainly 
located in heavily trafficked areas in the community, such as near schools or shops, while kedai.com operators are 
selected by from a pool of local entrepreneurs. The operator retains the proceeds of the kedai.com but provides the 
premises and pays for the basic upkeep and security of the centre. Rates charged by operators are recommended by 
the MCMC. 

Operators are expected to act as promoters of the service, particularly by encouraging members of the community to 
establish a web presence on the Internet for the purposes of marketing local products and attractions such as 
handicrafts and local tourist sites. Having been trained by the private sector service providers, operators are also 
expected to give basic courses on subjects such as e-mail, web surfing and word processing. In effect, the kedai.com 
is positioned not as a cybercafe but more of a community centre. Kedai.coms have been deployed so far in 60 sites, 
1 in Sarawak, 1 in Sabah, 2 in Kedah, 1 in Perlis and 55 in Perak. The deployment of further kedai.coms has been 
suspended in 2004 as resources have been channelled to the SchoolNet initiative.  

 

                
Source: MCMC. 
 

 

5.3 Commercial expansion and corporate responsibility 
In the fixed line segment, TMB has continued with the continued the commercial expansion of its fixed-line 
network. As mentioned above, in 2002, TMB has deployed around 270 000 lines nationwide using CDMA 
WLL technology with around 80 per cent of them being deployed in rural and semi-rural areas. The 
company has plans to continue its fixed line network expansion in rural areas independently or in 
collaboration with government initiatives. 

In terms of the deployment of broadband network deployment, the immediate short-term network 
development plans of commercial operators remain concentrated on urban areas. Taking into account the 
relatively slow pace of broadband network deployment following its introduction and the fact that high 
levels of unmet demand will continue to exist in urban areas for some time, operators are unlikely to shift 
their focus to broadband network deployment in rural areas where demand is uncertain. Nevertheless, major 
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operators have shown optimism with those currently offering or intending to offer wireless broadband 
services expressing their intention to expand their networks beyond city limits to semi-rural areas on a 
commercial basis within two to three years. 

In the mobile market segment GSM operators have expressed the unlikelihood of expanding their coverage 
into remote areas with low population densities. To date, only very few GSM cells have been deployed in 
remote areas on a commercial basis. The commercial deployment of GSM services through the use of VSAT 
backhaul to remote locations has been limited to those that see high tourist numbers. With figures of around 
10 000 users quoted by some mobile providers to make one GSM site connected by VSAT profitable, it is 
unlikely that commercial deployment on a large scale will take place in non-touristed remote areas. 

Despite conservative rural expansion plans by most operators, their level of participation in government led 
initiatives has been strong with bids received from the entire spectrum of licensees for digital divide projects. 
On a more modest scale, major operators have also been active in initiating and funding digital divide 
projects independently as part of a sense of corporate responsibility. 

Examples include the Maxis-Shell initiative to deploy Internet access points at Shell petrol kiosks located in 
rural areas, the Maxis Cyberkids Software Camp and the TM Net Cyberschool Community project. The 
Maxis Cyberkids Software Camp is aimed at helping school children, particularly those located in rural 
areas, learn more about the benefits of ICT. The first camp was held in Sabah in 2002 and plans have been 
made to extend the project to more than 100 schools in the country. Similar in focus, TM Net launched its 
Cyberschool Community Project in early 2004. This project is aimed at creating awareness of broadband 
services among Malaysian youths, particularly those located in rural and semi-rural areas. It involves the 
donation of broadband ready PCs with free broadband connectivity and maintenance for two years to around 
16 chools around the country. The company also plans to conduct training for students and teachers. 
Broadband Internet access for the project is provided through TM Net’s DSL network. 

5.4 Technology 

A range of technologies has been employed to extend ICT services to rural and remote areas in the country. 
The challenges of both deploying backhaul connectivity from rural and remote sites and expanding the last 
mile network over a scattered population have required operators to rely on different network configurations 
involving a combination of technologies. 

5.4.1 Satellite 

Although Malaysia is blessed with an extensive, high-capacity fibre optic backbone network, the network 
currently only serves major towns and cities. The problem is particularly acute in East Malaysia where the 
national fibre network connects fewer than 10 towns located mostly on the coast. Establishing backhaul 
connectivity for inland areas has been a particularly big challenge to expanding access. 

Satellite technology, particularly the use of VSAT, has been a popular choice among Malaysian operators 
seeking to provide backhaul connectivity for both the provision of voice and Internet access services. 
VSAT systems have been employed extensively by USP providers funded by the MCMC USP programme. 
For example, in the pilot phase of the USP programme, VSAT systems were deployed by TMB in ten 
scattered sites located in each of the two remote districts of Jalau in Sarawak and Kinabatangan in Sabah. 
Each VSAT system provides capacity for up to six voice channels and one Internet line although only three 
public payphones have currently been connected at each site. The VSAT terminals are powered by a mix of 
solar panels and diesel generators. Under the project, prepaid cards are used for the payphones with village 
longhouse headmen appointed as agents to sell them. The costs involved in deploying this solution were 
relatively high with CAPEX costs around RM1 million and an annual OPEX of around RM 20 000 for 
each site. 

VSAT technology has also been used extensively to provide Internet access in the MCMC’s CCDP 
(or kedai.com) programme and the MEWC’s USP initiative. Under the CCDP programme, each kedai.com 
site is connected by VSAT at speeds of up to 128 Mbit/s uplink and 384 Mbit/s downlink. For the 
45 kedai.com sites it maintains, Maxis provides a collective bandwidth of 2 Mbit/s that is burstable to 
8 Mbit/s during peak hours. 
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In Malaysia, remoteness has not been the only consideration involved in choosing VSAT technology for 
connectivity. As examples in a few projects have shown, the inability to reach an agreement to access to a 
rival operator’s network near a site can also act as a significant factor in deciding to deploy a VSAT solution 
there, particularly when the operator’s own exchange is located far from the site. 

Besides the use of VSAT systems, other forms of satellite-based technology have been proposed as a 
solution to provide rural connectivity. Under the MCMC USP programme, a smaller Malaysian operator has 
submitted a proposal to provide basic telecommunications services to unserved sites through the use of 
GMPCS handsets. With handsets costing in the region of RM 2 000 to RM 3 000, the cost of providing 
collective access over a small number of lines can be considered as relatively modest. Project 
implementation is also instantaneous with such a solution. High traffic charges and limited bandwidth, 
however, do act as countervailing considerations. Nevertheless, with forecasted costs comparable to those of 
other technologies, the MCMC has shown itself willing to test this solution by awarding the proposing 
company the tender for four districts under phase two of the USP programme. 

As a result of the overall increase in use of satellite systems to provide rural connectivity, providers that have 
been involved in universal service initiatives have increasingly formed partnerships with regional satellite 
companies to obtain more transponder capacity. 

5.4.2 Terrestrial wireless 

In locations where access is required to be distributed over sparsely populated areas, providers have relied 
increasingly on terrestrial wireless technologies for parts of their networks. Solutions deployed have ranged 
widely from systems based on fixed-GSM technology to those based on OFDM technology. 

In the early stages of wireless use for rural connectivity, TMB introduced an analogue wireless system using 
radio phones to provide basic voice services in selected rural areas. Dubbed TMRiLL (Radio in Local Loop), 
the service was introduced in 1994. The deployment of this technology was supplanted by the deployment of 
other wireless local loop solutions based on more advanced technologies. Wireless local loop (WLL) 
networks using FDMA technology was deployed between 1999 and 2001 in three rural locations at a cost of 
around RM 3 500 per line. Data transmission speeds up to 9 600 bit/s were possible over the network. 

In September 2001, TMB introduced a CDMA WLL (IS-95) service in September 2001, using Motorola 
supplied equipment to connect a rural location in Sibu, Sarawak. Use of the CDMA based system was then 
extended to other rural locations in Sabah and Sarawak. The system utilises the 800 MHz frequency band 
that was originally used for TMB’s Mobicom AMPS and D-AMPS network. According to TMB, the cost of 
a CDMA WLL phone terminal is around RM 1 200. With a current CDMA WLL network of over 
270 000 lines, TMB operates three dedicated CDMA exchanges in Putrajaya, Kota Kinabalu (Sabah) and 
Kuching (Sarawak). 

Data transmission speeds of up to 64 kbit/s are currently available over the network with an upgrade to the 
CDMA 2000 1x protocol making an increase in speeds up to 144 kbit/s possible. The availability of a path to 
further upgrades such as to CDMA 2000 1x EVDO, which offers speeds of around 400 kbit/s burstable up to 
2.4 Mbit/s, and CDMA 2000 1xEVDV, which offers speeds of around 1.5 Mbit/s burstable up to 3.6 Mbit/s, 
was reported to have played a large role in TMB’s decision to utilise CDMA technology. 

Aside from its WLL CDMA network, TMB has also reviewed and experimented with other proprietary 
technologies to address its varied network deployment needs. For example, it has recently commissioned a 
trial of CapeRange Wireless’ Arcadian system with a view to using it to replace portions of its older radio 
network that serves Malaysia’s small offshore islands (see Box 5). 

Besides TMB, other operators have also deployed a range of wireless solutions. A fixed GSM solution was 
introduced by Maxis when it rolled out its network for the MCMC USP project in Yan, Kedah in 2003. At 
the time, Maxis reported costs of around RM 5 300 per line when the network of 500 lines was fully 
deployed. 

In another district, an OFDM based proprietary solution supplied by Siemens was proposed by TIME in its 
deployment of networks in rural sites across Sarawak. The company was awarded the tender for 14 districts 
in Sabah by the MCMC in July 2004 and completion of the network is targeted for November 
2004.Operating on the license-exempt 5.8GHz frequency band, the network can support transmission speeds 
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of up to 3 Mbit/s over a distance of 5 to 8 km. Presently, however, the network is configured for voice in 
order to reduce costs and possible network congestion. Network bandwidth is limited by VSAT backhaul 
transmissions speeds of 256 kbit/s. Nevertheless, TIME uses a VoIP based solution to provide voice 
telephony. 
 

Box 5: Arcadian 

Designed and developed by CapeRange Wireless, a Malaysian based company listed on the Australian Stock 
Exchange, the Arcadian system tested by TMB on the offshore island of Langkawi was used to provide backhaul 
for a network covering three villages on the island. Remote stations in three villages were connected to a TMB 
switch in the mainland town of Alor Star which was 67 km away. 

The network deployed involved the deployment of a single base station and three remote stations. A single base 
station is designed to support up to 30 remote stations while a remote station can support up to eight simultaneous 
calls and 64 subscribers. Using the company’s spread spectrum “Havana” technology, the network is designed to 
provide data transmission speeds of up to 2 Mbit/s over a radius of 50 km. Although primarily designed for voice 
communications in mind, interfaces that allow the provision of DSL or ISDN services over the network are also 
available. The company estimates a starting cost of around USD 1 400 for the deployment of just one line to a 
single remote station. 
Source:  CapeRange Wireless. 
 

 

While WLAN technologies have been used widely in urban areas, such through as the establishment of 
Wi-Fi hotspots, the use of wireless networks based on the 802.11 family of standards have not been as 
popular in rural areas. Operators have generally expressed a preference for proprietary solutions that can be 
tailor made more easily for particular purposes. With licensed spectrum for wireless broadband available and 
affordable, some advantages of using license-exempt spectrum are also been discounted. It is interesting to 
note that TIME’s decision to use the 5.8GHz license-exempt spectrum for the deployment of its OFDM 
network in the USP project was motivated more by a desire to avoid spending time on a spectrum license 
application process than on the desire to economise on spectrum fees. 

5.4.3 Fixed line 

Despite the increasing popularity of wireless solutions, many operators continue to use copper cables as drop 
wires to distribute access from remote wireless units to subscriber units in rural and semi-rural sites where 
the population is relatively concentrated. Overhead copper cables are relatively cheap to deploy between 
areas under a kilometre and do not require line of sight. 

6 CONCLUSION 
Malaysia’s efforts to bridge the digital divide have been laudable. Through its Ministries and its agencies the 
Malaysian government has clearly taken a pro-active role in achieving its goal of universal access to ICTs by 
channelling significant amounts of resources in terms of financial and administrative support into initiatives 
designed to meet that objective. 

At times, it can be remarked that with the sheer volume of initiatives undertaken by the government in the 
area of ICT it can be difficult to gain a complete overview of all ongoing ICT initiatives and the different 
government institutions that manage them. Understanding the division of responsibilities between the 
different government institutions can also be difficult for an observer. Nevertheless, the ongoing internal 
coordination between the different institutions involved has prevented operational overlaps in practice. 

With many of these initiatives having been launched recently, particularly the MCMC’s USP programme, it 
may be still too soon to paint an accurate picture of the Malaysian success in bridging the digital divide.  
Nevertheless, it must be acknowledged that the general opinion on these efforts so far has been favourable. 
The development of the new USP framework by the MCMC, in particular, is seen as a positive step forward 
in the government’s efforts. The setting of priorities and specific targets by the MCMC in its USP 
programme allows the government and private industry to visualise the extent of the shortfall in rural 
connectivity and provides a reference point against which progress can be measured. More importantly, the 
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new USP framework also provides a mechanism for greater competition and transparency in the effort to 
provide universal services through an open process of bidding available to all licensees. The degree of 
flexibility given to providers to propose solutions is another commendable characteristic of the framework, 
allowing private sector operators to propose a wide range of technology solutions for deployment. The 
greater discretion given to providers to propose their own timeline and sites have also allowed the regulator 
to launch its USP programme rapidly and with far less manpower. 

Government initiatives outside the MCMC’s USP programme have also met with considerable success. The 
provision of training programmes in addition to the deployment of equipment and connectivity has played a 
key role in ensuring that a rural community not only has a connection to the Internet but also the capacity to 
benefit from that connection. A gradual rise in the number of customers at such sites indicates the start of a 
growing base of Internet-savvy users at the rural level. 

As in many parts of the world, private industry in Malaysia has mostly viewed the provision of ICT services 
in rural areas as a loss making proposition. Nevertheless, their participation level in digital divide initiatives 
launched by the government has been high. Public perception and government encouragement has largely 
motivated the major telecommunications providers in the country to initiate digital divide initiatives of their 
own, albeit on a modest scale currently. 

In this respect, both the Malaysian government and private industry may stand to benefit from a closer look 
at a range of private sector driven rural expansion initiatives that have been tried in different parts of the 
world. The adoption of a more private sector led initiatives could both alleviate the burden on the 
government and provide benefits to the private sector.  Such initiatives, for example, could leverage on the 
large commercial presence of non-ICT related industries that are present in rural areas. Large companies 
involved in agricultural production and procurement, mineral resource extraction, logging and tourism stand 
to gain by an improvement in ICT accessibility by the local population in the areas in which they operate. 
The possibility also exists for them to act as anchor tenants or catalysts for the deployment of wider ICT 
networks in their hinterland. 

At this point it may also be worthwhile to remark that closer cooperation between the government 
institutions that formulate ICT policy and regulation and the government’s scientific and research 
institutions, such as the Ministry of Science and Technology, would prove extremely valuable in the 
consideration of the different technological solutions that have been proposed for government digital divide 
initiatives. 

While overall progress has been made on bridging the digital divide, a key area of wider concern still 
remains. The slow deployment of broadband access in the country in general has been an area of particular 
concern highlighted by the government itself and by industry observers. With a penetration rate of only 
0.44 per cent, Malaysia ranks low on the list of broadband enabled Asia-Pacific countries. Industry observers 
and some operators have advocated a number of measures aimed at remedying the situation. The imposition 
of local loop unbundling obligations on the incumbent, the acceleration of licensing procedures for licenses 
to provide broadband services and the promotion of the development of relevant local broadband content. To 
some extent, the opening up of the incumbent’s network to competitors on regulated terms and conditions 
could also encourage competitors that lack the infrastructure reach of the incumbent to use the incumbents 
infrastructure to deploy last mile solutions in rural areas. 

The Malaysian government has shown itself to be aware of the problem and has taken a number of steps to 
remedy the situation. These include, for example, the MCMC’s introduction of a NFP (Last Mile) license 
category to support the deployment of last mile broadband infrastructure and its efforts to make spectrum 
more readily available for that purpose. The MEWC’s is also close to releasing nationwide broadband 
initiative that is expected to addresses a number of broadband related issues. 

Looking at what it has done and what it intends to do, Malaysia’s commitment to address the digital divide is 
clear. Through numerous policy statements, initiatives and activities the Malaysian government has 
impressed upon the population the importance of ICT development as a vehicle for wider economic 
prosperity. This overriding national goal to become a developed country through the creation of a 
knowledge-based economy can be regarded as the biggest driving motivation behind the country’s huge 
effort in bridging the digital divide. 



 

 442  Chapter 5 – Technical solutions 
 

NOTES
_____________ 
1  Malaysia’s currency exchange rate has been fixed at 3.80 Malaysian Ringgit (RM) to 1 United States Dollar (USD) since 

September 2, 1998. 
2  Digital Signatures Act 1997, Computer Crime act 1997, Telemedicine Act 1997, The Copyright (Amendment) Act 1997 and The 

Communications and Multimedia Act 1998. 
3  Press release at http://www.time.com.my. 
4  IPWireless Mobile Broadband System Deployed for AtlasONE Malaysia, Wi-Fi Technology News at 

http://www.wi-fitechnology.com. 
5  Jaring to tap wireless broadband market, 16 July 2004, The Edge Daily at http://www.theedgedaily.com. 
6  Communications and Multimedia (Universal Services Provision) (Amendment) regulations 2003. 
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