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Chapter II: Informatization

1
Introduction

Informatics is a discipline that came into being in the 1950s. Its purpose is the digitization of information. Two perspectives have governed the development of informatization. Initially, the focus was on the technical aspect in view of the need to keep pace with technological advances. This perspective, in which technological needs determine changes in the structure of organization, was largely dominant until the end the 1970s. Since the 1980s there has been much debate about the economic and social implications of informatization. Decision-makers have defined an organizational structure that can be easily informatized.

2
Description: Informatization, its process and consequences

Informatics basically refers to the use of technology to transfer information from the particular avenue of origin to the point of utilization; included therein is the process of acquiring technical capability. 

Technology is key to competitiveness and economic growth. Of all the many technologies of our time, progress in information technology has no doubt had and continues to have the greatest influence on the global economy, making it possible to collect, process, and transmit information at breathtaking speed and declining cost, thereby increasing productivity and improving quality and efficiency in all types of industries and services. Most industrialized countries and an increasing number of newly industrializing countries use new information technology in areas as diverse as education, health-care, manufacturing, finance and banking, transportation, commerce, publishing, energy conservation, and environmental management. Some economic historians assert that the impact of information technology on society is tantamount to a second industrial revolution as momentous in its implications as the first.

3
Global trends: Shifts in the trade environment

The information technology revolution is leading to a revolution in business practices. Information technology is increasingly associated with the adoption of "lean" production and distribution practices, including just-in-time (JIT), outsourcing, and total quality management (TQM). These information and communication intensive practices, which maximize the utilization of physical assets and minimize working capital, are spreading throughout OECD countries and East Asian NICS, and are likely to determine how - and how much - industrializing countries will participate in global industries.

The far-reaching effects of new information technology are not limited to industrial production. All economic activities including agriculture, mining, banking, commerce, and transportation, are becoming fast, flexible and information-intensive. As it changes the generation and distribution of knowledge and ideas in all fields, existing skills and occupations are being undermined and hierarchical organizational structures are being challenged. 

Most developing countries suffer from a dearth of readily available, reliable information with adverse consequences for achieving their numerous development objectives.1 Worse still, the spread of information technology across all types of industries and services in industrialized countries is so 

fast and pervasive - with consequent improvements in price competitiveness, design, and quality of products - that developing countries find it increasingly difficult to compete internationally. Researchers predict that the wave of new technology sweeping the industrialized world will widen the gap between the rich and poor countries. 

4
Informatization issues

4.1
Need for reform

Global telecommunication reform

The dramatic pace of change in the telecommunication sector over the recent years has been extraordinary. Incumbent telecommunication operators have undergone ownership transformation in many countries, while many formerly insulated domestic markets have been opened to the entry of new operators. To implement and sustain these developments, some governments have carried through two related tasks: the reform of existing telecommunication legislation and the creation of new regulatory agencies. Although there seems to be a close correlation between restructuring and the improvement of sector performance, there is no single "reform recipe" that will guarantee a successful outcome. Countries have followed quite different paths with varying degrees of success. 

In the Americas, the major regional organizations that support regulatory reform are the Inter‑American Telecommunication Commission (CITEL), created in 1965. It is an entity of the Organization of American States which has the objective of facilitating and furthering the development of telecommunications in the Americas to contribute to the overall development of the region. The second organization is the Caribbean Telecommunication Union (CTU), an intergovernmental body established to develop regional policy and programmes for the development of telecommunications, including coordination of regional positions in areas of international decision-making.

4.2
Benefits of informatization

When studying developing countries, one would be tempted to say that telecommunications and information technology are luxuries, rather low social priorities compared with other "emergencies" in the areas of development, health, education, etc.

But information and communication technologies are on the way to becoming the base for different and more efficient ways of manufacturing, selling and exporting products, and also for disseminating information, facilitating health care and providing the basic services for which often the State is responsible. These new technologies make it possible to carry out many tasks much more efficiently and rapidly than was possible in the past.

In a Burkina Faso case study, such benefits were found to include:

•
user access to public services;

•
access to technical, scientific and economic information;

•
distance-learning possibilities;

•
opening up of rural areas;

•
scarce resources management (water, environment, etc.).

Lower costs is an added benefit both to developed and developing countries. Technology transfer by way of foreign investment and increased competition may also be translated into lower service costs to the consumer
.

Technology transfer also facilitates industrialization. The implementation of the TELEBRAS inductive card payphone system in Brazil is a case in point. The system was introduced in Brazil in 1992 following the difficulties associated with traditional token payphones (high maintenance costs, token collection device malfunctioning, logistics necessary to collect, clean, package and distribute the tokens). The implementation of the TELEBRAS inductive card payphone system has resulted in industrialization as evidenced by:

•
the growth of the payphone manufacturing sector from a duopoly of token payphones, to a situation of five suppliers, with a total installed capacity of close to 20 000 payphones per month; 

•
the creation of new capacity in the card sector from a nil capacity, to the existence of four suppliers, with a total installed capacity of more than 80 million cards per month; 

•
growth of the switching manufacturing sector from a situation where the payphones were considered marginal within the conventional telephone expansion, to a new vision of platforms fully-dedicated to payphones.

Technological changes have made it possible to extend basic telephone service in developing countries to small populations and remote areas, as well as to introduce new services increasingly required by the International Telecommunication Union
. Satellite communication reaches otherwise inaccessible areas, where use of cable or line-of-sight radiocommunications would be prohibitively expensive.

Improved telecommunications are the key to development of the country's other economic sectors. Industrial development requires coordination of numerous activities: acquisition of supplies, recruitment and coordination of labour, control of stocks, processing of materials, delivery of goods to buyers, and general market search activities. Commerce, however, is inherently an information processing activity. Effective buying, selling, brokerage, and transport require a continuous supply of up-to-date information on the availability and price of numerous goods and services. In the absence of accessible and reliable telecommunication services, such activities suffer a variety of inefficiencies, including the creation of markets in which a few information-rich individuals are able to gain significant advantage over the majority of individuals who are information poor.

Technological change is likely to bring to developing countries greater opportunities for lower cost and increased capacity networks, affording them possibilities of leapfrogging stages of network development. For example, wireless technology for personal communication has emerged as a strong challenger to the fixed network; the cost of optical fibre systems continues to fall even as capacities increase; the new synchronous format for transmission systems permits flexible and 

inexpensive access to data streams; and faster computer technology is significantly increasing the call processing capacity of exchanges. These developments are changing the optimal network structure and reducing costs.

The Human Development Report published by UNDP in 1990 introduced the notion of a human development index (HDI). The index takes account of three aspects of a country's human development: longevity (life expectancy), knowledge and income. Countries with an HDI of over 0.8 are considered to have high human development, while those with an HDI of less than 0.5 are considered to have low human development. The HDI would appear to be a good yardstick for measuring a country's socio-economic and cultural development. There is a correlation between HDI and telephone penetration, and it has been demonstrated that the higher the HDI the greater the increase in telephone penetration. The causal link between HDI and telecommunication growth would need however to be studied in greater detail and quantified.

The information revolution is a real opportunity for developing countries which lag behind with respect to the industrial revolution; which have geographic or logistic disadvantages; where other production factors, energy and raw materials are scarce or unexplored; where specialized human resources are scarce and must be used with maximum efficiency.

These opportunities should not however mask the considerable risks incurred by developing countries due to the information revolution.

Developing countries encounter the following difficulties: 

•
late awareness of the prospects generated by this revolution;

•
loss of cultural identity and references due to the low level of education, which makes them extremely vulnerable and unable to resist the aggressive appeal of foreign cultural products;

•
marginalization resulting from a lack of competitiveness linked to a very low innovation capacity associated with a low level of technical and scientific development;

•
total exclusion due to unaffordable access costs, the absence of communication infrastructures, the lack of financial resources to make up for backwardness in the field and, finally, the disproportion between the needs of these countries and the development assistance provided by the international community.

4.3
Towards a "knowledge society"

The term "knowledge society" has been used to shift the emphasis from ICTs as "drivers" of change to a perspective where these technologies are regarded as tools which may provide a new potential for combining the information embedded in ICT systems with the creative potential and knowledge embodied in people. ICTs are best considered as tools or facilitators which may substitute under certain conditions for other means of knowledge creation in innovative societies.

Maximizing benefits and minimizing risks are key issues in the creation of knowledge societies, especially for developing countries. Wealth generation is becoming more closely tied to the capacity to add value using ICT products and services. Only a few developing countries have succeeded in narrowing the development "gap" by harnessing the production or use of ICTs to their development goals. If the changes are consistent with development goals, countries can gain advantages from ICTs and avoid the risks of exclusion and marginalization. However this requires national (or regional) ICT strategies that build upon the strengths of each country. Mapping and 

measuring the economic and social impact of ICTs and the strengths and weaknesses of technological and social capabilities in developing countries will become an important tool for generating the information needed for informed policy choices.

4.4
Exclusion of some groups

Advanced microelectronics-based information and communication technologies (ICTs) can contribute to social inclusion. ICTs' effectiveness will depend on the context of each country. In developing countries access to ICT-based education and training is only part of the challenge. The new systems need to be maintained and gaps between pedagogy and technology will need to be bridged. The content and styles of learning embedded in ICT-based learning resources are as important as investment in infrastructure (telecommunications and computing). The usefulness of ICTs in education is evident in overcoming obstacles such as geographic remoteness and scarcity of teachers. But there are major problems associated with ICT use in developing countries. Cost is an inhibiting factor in terms of expense of hardware and software, maintenance and infrastructure costs to support new knowledge networks.

4.5
Environmental informatics

ICTs can contribute to environmentally benign development There is now the possibility of telecommunicating, teleconferencing, electronic commerce, etc. ICTs are thus able to provide a new capacity for monitoring and modeling environmental conditions and can also help to control the level of resource use, pollution, congestion, etc. The use of informatics will also serve the purpose of bringing production closer to consumption, thereby reducing the need for transport, increasing the number of small enterprises and helping to regenerate local economies. Already data networks are enabling environmental groups to coordinate campaigns and exchange information.

4.6
Human resource development - human infrastructure

The impact of informatics on human resource management

It is important to note, when developing technology, that money must not only be invested in technical infrastructure but should also include some investment in human capital. The process of technical capabilities must be complemented by investment in human capital (training of personnel and hiring of advisors). There is a need to keep staff properly informed and trained if they are to fully support corporate policy.

Thus as the use of IT becomes more prevalent, HR strategy should focus on:

•
on-the-job training for technical staff;

•
data processing and project management training to include elements of behavioural, social and political dimensions of computerization;

•
streamlining development on a regional basis to ensure uniformity of standards;

•
professional development programmes;

•
development of local information technology literature;

•
further, because of the increasing role of informatization, there are more advanced information systems being employed to assist decision-making when confronted by details of individuals, clients, e.g.:

•
expert systems to chart medical diagnosis, assess entitlement to welfare benefits, etc.;

•
public access terminals to display information on various issues.

Technology transfer and employment in the telecommunication industry

Technical changes in telecommunications are decreasing the demand for labour. Experience in the United States market suggests that the changes in technologies and developments taking place in other markets will have major implications for the occupations and skills that will be in demand. Some of the possible employment consequences of a shift toward capital-intensive digital technologies have been summarized by Mansell and Tang (1996).

The information technology staff - Burkina Faso: A case in point

Over the last five years, the number of people working in the field of information technology in Burkina Faso has experienced noticeable growth amounting to 11.3 per cent per year. Yet this number was said to be insufficient to meet the real needs of the country. Training has been undertaken at the public level, in the private sector. The country has a quota of four analyst-programmers and two engineers per year at the African Institute of Information Technology (I.A.I.), located in Gabon. Each institute for higher education has incorporated information technology units in study programmes for different departments, such as vocational education and secondary education. There have also been projects to train government administrative staff, and retraining, proficiency and continuous education is undertaken.

The demand for information technology professionals 

To solve the staff deficit problem as well as ensure sustainable mastery of new information technologies in developing countries:

•
The training systems should be reinforced by opening new networks (design engineers, etc.) and by giving top priority to technical training.

•
National scholarships for postgraduate information technology and telecommunication studies should be granted, and foreign scholarships in these fields should be sought. 

•
Cooperation with more advanced countries in new communication and information technologies must be developed.

•
As should training programmes as well as programmes to popularize the necessary local skills.

•
Teacher-training programmes focused on Internet technology (network management, implementation of WWW servers) must be developed.

•
Training in scanning and multimedia databases and in the new communications professions must be developed.

•
The skills of these new professionals must be perfected and expanded.

•
Internet training to help users access the numerous Internet services in an uncomplicated and user-friendly manner is also necessary.

4.7
Employment

Freeman, Soete and Efendioglu have recently studied the diffusion and the employment effects of information and communication technology.
 They affirm that there is a need to take into account the divergent trends in different parts of the global economy and the social equity within countries. Powerful new technologies are being diffused at varying rates in different parts of the world. The most favoured regions, principally East Asia, have been part of a virtuous circle of high output growth, high productivity growth and full employment. In Europe, output growth has been too 

sluggish to take full advantage of the new employment potential of ICT, so that job destruction effects have outstripped job generation. In Africa and, to some extent, Latin America, exclusion effects tend to predominate and very high rates of unemployment and under-employment generally prevail.

The shift towards the knowledge-based economy has particularly adverse effects on the employment and wages of unskilled manual workers. The analysts recommend that a world employment strategy must thus not only embrace intensive training programmers for long-term solutions but also job creation programmes for unskilled workers in community and personal services which have high growth potential.

One of the most obvious impacts of informatization on employment is to destroy some existing jobs while at the same time creating others. In the foreseeable future, informatization will more than likely result in the destruction of more jobs than the number it creates. The labour market will almost certainly become more flexible and insecure. There is also a fear that informatization would open the gap between "the information rich" and "the information poor" and so result in a widening of the gap between developed and less developed countries.

Teleservices: Employment implications

Teleservices are service activities which are carried out over the telephone. When face-to-face interaction is replaced by the telephone, there is less need for production to be located physically proximate to the customer. For example bank and branches
, travel agencies, local technical- support offices, can be concentrated in large offices at one or a few sites, where significant cost savings can be made. Similarly, when new firms enter markets or create new markets through the use of teleservices, they tend to establish a few site operations rather than distributed operations. 

Arguably, concentration of teleservice operations into call centres leads to cost savings in a number of ways. Property costs can be reduced by rationalizing property portfolios and making more cost‑effective use of space. Capital costs can be reduced by using technology more intensively. However, the most important area of cost reduction is labour costs, as economies of scale mean that fewer people are required for the same level of output at a concentrated site. 

In essence then, technology has flourished at the expense of labour.

Applications: Effects on employment

Computer networks lower unit labour requirements, automate major duties in selected occupations, and alter the mix of jobs, skills and responsibilities. These include superiors and managers, operators, clerical and related workers, installers, maintenance workers, testers, engineers and central office technicians.

Office automation reduces jobs for clerical secretariat accounting and record management activities. Job content is changing, requiring higher levels of PC-based skills. Entire layers of management and administrative staff are being eliminated in many large organizations, including telephone companies.

Bolton (1993) observes that not only is technology contributing to an overall decline in employment in the United States, but it is also changing the nature of work and, by extension, wage rates. The establishment of regional service centres has been cited as a case of de-skilling. Whereas previously the entire process of installing and maintaining telephone equipment was physically handled by technical staff, the combination of changing technology (for example, the plug-in phone) and deregulation ushered in an entirely different staffing arrangement. Whereas most work used to be done "on-site", and customers were not charged for house calls, now most work is done "off-site", and customers who have not bought their equipment from the telco have to pay for a visit. The "service representative" is no longer a technician, but a clerical worker who will typically be earning USD 100 a week less than a craftsman.

Conclusions
The above demonstrates the necessity of taking into account divergent trends in different parts of the global economy as well as social equity within countries. Powerful new technologies are being diffused at varying rates in different parts of the world. In the most favoured regions, principally east Asia, they have been part of a virtuous circle of high output growth, high productivity growth and full employment. In Europe, output growth has been too sluggish to take full advantage of the new employment potential of ICT, so that job destruction effects have outstripped job generation. In Africa and, to some extent, Latin America, exclusion effects tend to predominate and very high rates of unemployment and under-employment generally prevail.

4.8
Industrialization

Many economists and commentators suggest that ICT is ushering in an entirely new era or a "post‑industrial" society. Today, everyone would accept that the extraordinary reduction in costs associated with microelectronics in successive generations of integrated circuits, telecommunications and electronic computers is having an enormous effect on almost every branch of the economy, whether in the primary, secondary or tertiary sectors. While previous technologies like steam power and electricity have had similar pervasive effects, ICT is unique in affecting every function within the firm as well as every industry and service. Scientific and market research, design and development, machinery, instruments and process plant, production systems and delivery systems, marketing, distribution and general administration are all deeply affected by this revolutionary technology. Moreover, the counter-inflationary effects of falling costs and prices in microelectronics, computers and telecommunications affect an increasing range of products and services.
An essential condition for export success today is an efficient telecommunication infrastructure. This can be seen from the priority given to the modernization of the network throughout the world, especially in eastern Europe and China. This infrastructure is not only essential for the conduct of everyday business, it is also the basis for a rapidly expanding network of new services which can be traded internationally and which can greatly enhance the efficiency of many other services, especially education and health. This accounts for its importance and for the priority given to "information highways" (and by-ways) in the United States and most other OECD countries in the 1990s.
4.9
Constraints in information technology

The Burkina Faso recent case study
 signals constraints facing many developing countries:

•
Applications are elementary; some are poorly adapted to local requirements.

•
Major economic and public administration sectors have scarcely been computerized.

•
In the computerized sectors, there are sometimes problems related to hardware and software operation and maintenance.

•
Local service-providing companies, which should be the primary instruments for developing information technology in the country, are poorly organized and lack the necessary skills.

•
Despite regular decreases in equipment costs, they are still very high relative to the local level of economic development and purchasing power. 

•
Where countries are geographically isolated from efficient means of transport, the transport, insurance and maintenance costs incurred in importing the equipment may reach or exceed a considerable percentage of its value.

•
The lack of sufficient qualified staff coupled with a demand which greatly exceeds the current domestic and foreign training capacity. This quantitative inadequacy masks an even more significant qualitative insufficiency where a local structure for training computer professionals in the design process is lacking. Often certain specific fields, such as maintenance, do not yet have their own training programmes.

•
Computer professionals have difficulties in retraining themselves and maintaining a good level of performance at work in relation to the constantly evolving technology and the increasingly sophisticated tools which are being developed.

•
Environmental constraints are social as much as technological.

At the social level, the attitude of the workers who are affected by computerization projects is crucial. The inadequacy of the available means of information and consciousness-raising are obstacles generally faced.

As to the technological environment, the still low quality of telecommunication facilities and their relatively high costs hinder the development of certain applications.

4.10
Intellectual property rights

Intellectual property laws extend the right of property protection to inventions, literary and artistic works, and trademarks. Intellectual property protection attempts to balance society's interest in the disclosure and dissemination of ideas with an exclusive right to control and profit from invention and authorship. It is possible to have too little protection or too much and for some people to be disadvantaged while others gain. There are inconsistencies between the goal of achieving the widest possible use of electronic information and services and the enforcement of strong intellectual property protection. As networks are increasingly interconnected, it is feasible to distribute the world's stocks of information around the globe. The major producers of information products 

(including software) are becoming very active in seeking strong intellectual property protection, and they are calling upon governments to ensure that international conventions and national legislation are updated and enforced.

4.11
Technical capability and technical transfer

A number of barriers appear to impede the diffusion of IT, in both developing and OECD countries. One of the key impediments - even in OECD countries - is the lack of awareness of the potential benefits of IT. This is particularly true of small and medium-sized enterprises and "low-tech" traditional sectors. Perhaps a more crucial barrier to diffusion is an organization's capacity to absorb a new technology such as information technology. Effective use of IT involves much more than the introduction of hardware and software into a plant or an office. It requires a profound transformation in the internal organization of the firm and its interconnections with markets and suppliers. The successful absorption of IT thus requires not just "technical" capabilities, but also effective planning and organizational capabilities - in other words good managerial skills and entrepreneurship. 

The focus of government policy on IT generation and application in OECD countries has begun to change - increasingly towards IT diffusion (i.e. the application side), as opposed to generation (i.e. the production of goods and services).

Many factors influence or have an adverse impact on the diffusion of IT. These include: 

•
lack of information on change, technological options and alternative suppliers of IT; 

•
lack of human capital skills needed for acquiring, adapting and using IT; 

•
misallocation of resources for IT-related R&D activities within firms; 

•
lack of finance for acquiring, adapting and using IT (especially the development of software and "intangible" information services); and 

•
lack of coordination between firms, universities and technology institutions.

4.12
Gender issues

Telecommunications

Telephone operating is a female-dominated occupational area. With installation of automatic switching equipment the demand for telephone operators has declined, yet operators have not been given opportunities of training to take up more responsible positions within corporations.

With a reasonable number of women employed in the telecommunication departments (although most of them are in low-level positions), the potential for improving the consideration of gender in the sector does exist (Paton, 1993).

Telecommunications - the male engineer's exclusive domain

The main objective of most telecommunication projects has been economic growth, while human and social development - including gender aspects - have been given negligible or no attention.

Recommendations for the telecommunication sector include

•
gender-disaggregated studies of communications needs and communications patterns should be carried out. Such studies could lay the foundation for gender-inclusive design of 

telephone networks and placement of telephones. Furthermore, they could lead to important knowledge on alternative communications needs which may be fulfilled by use of other means of communication than basic telephony; and

•
special training programmes should be designed for telephone operators to enable them to take up positions as telecom technicians.

5
Information highways

5.1
Introduction

Originally designed as a means of access to knowledge, information highways are nowadays the communication tool of choice of most companies. Indeed, they are vital to a country's security, economy and social and cultural life. They will bring about a new organization of society and change relations between individuals, groups and countries. But they will benefit humanity only if all conditions for success are met and the sources of risk are taken into account.

5.2
Background

With the election of President Clinton in 1992, the "information superhighway" became the watchword of the new Democrat team's strategic plan, replacing the "Apollo" programme, "Star Wars" and "the new world order". In 1994, Vice‑President Al Gore, who had been given the task of overseeing the execution of the plan, introduced the concept of a "global information infrastructure (GII)" capable of transporting vast quantities of information. The Internet, or the National Research and Education Network (NREN), had existed since 1969 and was developing thanks to the National Science Foundation (NSF). Today it has a capacity of 45 Mbit/s on some large transmission routes. It expanded rapidly after opening up to the rest of the world in the 1980s, which was when the European Centre for Nuclear Research (CERN) in Geneva developed the World Wide Web for the purpose of research or "navigation".

The NFS stopped its subsidies (10 million dollars) in 1994, deeming that the business community's presence on the network was sufficient for it to develop on its own. Other interconnection projects in the United States were being run by government bodies such as the NSF's research network NFSNET and the Pentagon's ARPANET project which were envisaging a capacity of 155 Mbit/s over a simple telephone line.

In the business world, which received no assistance from the Clinton/Gore administration, industrialists were devising their own infrastructures with a view to supplying their own equipment. For cable operators the new market was an opportunity to overcome the obstacles to the deployment of their systems. At the same time, fearing for their financial equilibrium (and above all their monopoly), telecom operators began to link up with the cable operators.

Europe in turn began to pay serious attention to what was now a major universal project. Numerous studies were commissioned including the Bangemann Report, and the reports by Carlo de Benedetti and Gérard Théry.

On the terminal side, IBM PC compatibles were now designed to be connected and support all multimedia functions - Intel Pentium MMX or DSP‑Type dedicated processors, sound cards, CD‑ROM, MPEG compression/decompression cards, etc. - and hence all the new information transmitted.

5.3
The implications

The development of information highways has major political, economic and social implications. Their deployment demands heavy investment and once they are up and running their management and operation will be of crucial importance.

Aware of the stakes, all operators, service providers and other players, and all countries, are striving to be at the forefront of developments in order to secure a share of the market.

Political considerations

The United States sees implementation of the "superhighway" as an urgent prerequisite for keeping ahead of other countries. It was with that in view that the American project envisaged a redefinition of the roles of the various social partners. In the new distribution, the government's role would be to:

–
consolidate policy through regulatory and private investment incentives;

–
ensure the security of information and transmission networks;

–
protect intellectual property rights;

–
ensure cohesive action between the major sectors;

–
conduct inter‑State negotiations and supervise the framing of international agreements.

The private sector would share responsibility for the rest with the other components of civil society. The onus would largely be on this sector, with consequent implications for the State monopoly in the whole area of telecommunications.

The private sector could:

–
deploy the infrastructure;

–
develop research for the discovery of new teleservices;

–
produce and distribute programmes;

–
ensure promotion of interactive services.

In Europe, other solutions were proposed such as decentralization or a greater role for local communities. In response, and two years after President Clinton's call, the European Commission met on 25 and 26 February 1995 at the European Parliament. Ministers of the Group of 7 who attended that conference considered that a flexible and efficient transition towards the information society was one of the most important tasks to be accomplished in the last decade of the 20th century. The G7 countries undertook in particular to:

–
promote universal service to afford an opportunity for all to participate;

–
study the impact of the information society on employment;

–
foster the cultural enrichment of all citizens through content diversity;

–
encourage the private sector to create information networks and provide new information‑related services;

–
offer appropriate education and training;

–
enhance understanding of efforts to improve quality of life;

–
secure the support of public opinion by heightening awareness and understanding;

–
encourage dialogue on world cooperation.

Technical considerations

The direct applications of information highways enable both businesses and individuals to reap the benefits to be derived from their use.

Business performance
Better business performance is the first advantage to have accrued from information highways. It is common knowledge that a company's computer system is its backbone and a key to competitiveness. A good system enhances the efficiency of work and so makes the company more competitive.

This has been more true since the arrival of new concepts linked to company computer systems allowing more efficient group work, such as groupware including messaging or data warehousing. The growing tendency in companies to use the term "information system" instead of "computer system" is therefore a logical one.

Today, these messaging and data transmission systems are "penalized" when it comes to remote links between company headquarters and employees who move around such as sales staff. Remote connection to the system is possible only via the switched telephone network. But capacity is limited, which in the case of large transfers can have serious implications in terms of time and security (accidental cut-off, piracy, etc.). ISDN is a possibility, but it is not widespread and so access is limited. Furthermore, the 64 K currently available are no match for the capacity of local networks (10 Mbit/s Ethernet, 4/16 Mbit/s Token Ring).

Information highways will provide high-capacity links allowing rapid remote connections with the efficiency of a local connection.

Rapid access to information
Services such as Minitel, which were designed to provide rapid access to information, fulfilled their purpose well, but have now been overtaken by the Internet. Minitel will be abandoned for good with the arrival of information highways.

The Internet has enabled telematics to evolve towards the new multimedia technologies whereas Minitel has evolved very little in terms of technology since its creation. Even the new faster Minitel is lagging way behind and is no match for the "power" of the Internet.

Economic considerations

Communication covers a vast area and, as the negotiators of the GATT agreements on international trade found, cannot easily be put into a specific category of activity.

Audiovisual and multimedia production are categorized as goods for many activities, but also as services. Commercial services encompass a number of sectors including a whole group of activities classified as "other private services", which cover financial services, communication and information services and various long‑distance services.

According to WTO experts, in 1993 the share of services in world trade amounted officially to USD 1 000 billion, but that figure should in fact be doubled to take account of non‑declared trade between multinationals in the form of services and teleservices. It is to be noted that from 1980 to 1993 the average annual growth of trade in commercial services was 7.7 per cent as compared to 4.9 per cent for goods, and the category other private services grew even faster, at an annual rate of 9.5 per cent.

In all likelihood, at the beginning of this century teleservices and related goods will account for the largest portion of international trade, and the share of communications will be considerable. Experts at IDATE have projected for the year 2000 an aggregate turnover in communication activities of USD 220 billion:

–
telecommunications (networks and services):
USD 1 200 billion 

–
informatics (hardware and software):
USD 800 billion 

–
audiovisual (television, cinema, ...)
USD 200 billion.

Social considerations

New job creation
Just as the arrival and development of the Internet generated new jobs, the expansion of information highways will open up new prospects for employment.

The use of new technologies, network integration, worldwide deployment, will all require cooperation by the many specialists and professionals involved. To perform the necessary tasks, players in the information highways will therefore have to train and recruit personnel.

Moreover, being composite and international the highways will "internationalize" existing occupations whether or not they are directly involved, if only because of the new dimension they will bring to communication.

Improved quality of life
One easily identifiable advantage that the information highways will undoubtedly bring is a better quality of life. The integration of all the technologies involved will mean easy and varied use of all available services via a single terminal.

Television, the telephone and the computer will form a single interface bringing the information highways into easy reach.

5.4
Development

With increasing user demand for services, multimedia or otherwise, the players involved in the information highways must be capable of responding to growing requirements. Techniques and technologies will therefore have to be "merged". Development of the highways is thus based essentially on three main criteria:

•
the convergence of technologies will allow single signal processing for voice, data and image. The only difference will be in the capacity needed for each type of application.

•
competition between the various players will enable the highways to develop rapidly.

•
the globalization of networks will lead to a single worldwide network allowing universal connection. The same services will thus be available from any part of the globe.

Convergence of technologies

The advent of information highways has led to a "merger" of three formerly independent sectors:

•
audiovisual

•
telecommunications

•
informatics.

Intended for different types of services, they were formerly three separate sectors, responding to different needs by different means. Today, in order to accommodate multimedia their merger and, hence, convergence towards a single technology is vital.

User demand for multimedia has led to the emergence of new requirements and hence new services:

•
videocommunication;

•
interactive television;

•
remote transmission/remote data-loading;

•
etc.

To accommodate these services operators have had to increase their processing, storage and transmission capacity. High‑speed networks, which in 1980 never exceeded a capacity of 50 kbit/s, have proliferated by the billion in just a few years, and there is now talk of tetra bit/s. The emergence of such networks is largely the result of four factors:

–
The use of optical fibre, which is much more efficient than copper and allows transport of a very broad bandwidth and hence considerable quantities of digital information.

–
Asynchronous transfer mode (ATM) technology, which allows "cell" or packet switching of data at very high speed.

–
New digital compression techniques allowing files to be reduced to one‑tenth of their size, particularly in fixed and mobile image-processing applications.

–
Progress in satellite transport of data flows, and new access techniques.

At the same time, explosive growth of infrastructure and technology has meant a shift from analogue to digital. Only digital transmission allows simultaneous broadcasting on several channels (digital satellite television), and the detection and correction of errors for accurate transmission (detection/correction codes), whether in the area of audiovisual, informatics or telecommunication.

•
From the switched telephone network to the integrated services digital network (ISDN).

•
Digital HDTV.

•
CD/CD-ROM/DVD/Mini-Disc storage.

•
IT networks.

We are now witnessing the convergence of audiovisual, telecommunication and information technologies towards a single digital technology. Ultimately, the various types of information will be transmitted on the same network, operators will process the same types of signal, only the capacity needed for the various applications will be different. Such convergence is already visible in ATM technology.

Moreover, new services associated with information highways are beginning to emerge:

•
Pay-per-view television

•
Internet via cable

•
Packages of digital TV channels

•
ISDN network connection.

Competition between operators

Rapid development of any technology implies healthy competition between operators. The same goes for information highways: their growth will depend on that of the numerous players involved. Competition is therefore the driving force and the key to their deployment.

It will inevitably lead to the merger of all networks into a single integrated digital high‑speed network using optical fibre from one end to the other. The use of optical fibre is indissociable from network integration, which promotes technological convergence.

Competition will lead to the deregulation of the three main sectors concerned: audiovisual, information technology and telecommunications. Since they are treated as independent, these sectors are not "governed" by the same laws and so cannot fully or freely compete with each other.

Competition therefore intervenes at two different levels:

•
the technical level: As said earlier, all existing networks will ultimately be merged into a single high‑speed network. To abandon current technology and set up a new network would be unthinkable. Existing operators will therefore have to make their networks interoperable, and in a way which is transparent for the end user;

•
the legal level: Legislation on multimedia is still fairly vague and allows only the communication or transport medium to be taken into account and not the content of the transmission. In other words, consideration is given to the medium to the detriment of content. Theoretically, this implies that there is not and cannot be competition between the audiovisual sector and the telecommunication sector or informatics sector because they use different types of media. Consequently, if tomorrow a company sets up and operates an audiovisual service transmitted over a telecommunication network, it will be subject to telecommunication legislation and not audiovisual legislation. The Audiovisual Supervisory Authority - CSA (Conseil supérieur de l'audiovisuel) - would therefore have no say in transmission content for the simple reason that the new service would be neither broadcast terrestrially nor distributed by cable. This is one illustration a legal void that could arise when the sectors merge, as they must if information highways are to be established. 

Lastly, fair competition between all players in the future highways would increase connection offers and hence lower their price and the price of equipment, which is essential in the interests of the consumer. It must not be forgotten that whatever the result, the consumer will have the "last word" as sole judge of the success or failure of the highways. As in any project, a balance must be struck between the price and the service offered. Unaffordable equipment prices would put off consumers and prices that are too low would penalize operators.

Network globalization 

The last factor of the development of information highways is of course their globalization. Nowadays, telecom operators are international. Few are willing to "make do" with their domestic market. The major constructors and operators are now present worldwide, if necessary establishing alliances with others to form a single entity powerful enough to capture foreign markets (Global One, etc.). As a result, information highways are also extending and it can be said that the two factors mentioned above - convergence towards a single technology and competition between the sectors - will lead to their globalization. Being composite in nature, networks transcend borders. It is now quite natural to move from one country to another across the globe in a transparent manner via interconnected networks, over the Internet for example.

Furthermore, the technologies now being used in the various sectors enable them to reach the public all over the world:

•
Audiovisual: Satellite television enables programmes to be relayed worldwide.

•
Telecommunications: Enterprises acquire an international dimension as constructors and operators form alliances and invest abroad.

•
Business: Existing networks enable companies to reach an international clientele via their web server, for example mail order companies sell their products worldwide.

5.5
Legal dangers and implications

Because of the way in which they facilitate access to information, communication highways imply a need to adapt traditional legal concepts to the demands of electronic technologies. Besides the deregulation that will mark the telecommunication and audiovisual sectors, new legal instruments will be necessary. Guidelines, specifications and arbitration procedures will become increasingly common in all societies, either replacing the State monopoly system or making it more flexible.

International law, both public and private, will develop dramatically in response to the growing need to settle new types of disputes.

The future highways will enable individuals to do their shopping, order a meal, download and watch a film, chat with friends by videophone, surf the web, etc. without having to move from home. Such prospects are no doubt attractive, but they may well involve technical, social or legal problems.

Electronic piracy

The notion of piracy emerged with the advent of information technology. Any electronic transmission is at risk of being diverted or intercepted by a third party.

This is particularly true in companies, where electronic data processing now has a preponderant role and virtually all operations are computerized:

•
banking transactions;

•
company, personnel and payroll management;

•
stock market transactions;

•
etc.

Various means have been devised at different levels in an attempt to prevent such intrusions into computer systems:

•
firewall: A firewall is a form of gateway between two networks. It selectively filters traffic between the two networks connected to it, usually a company network seeking protection and an external network such as the Internet. In most cases it is configured to allow internal users access to external services and to prevent the reverse.

•
data encryption: Another data protection technique is encryption. It focuses not on network security but on data security, allowing the information to be coded using one of various methods before being transmitted.

Piracy is the first problem to have arisen with the advent of information highways. Despite all the techniques now in use risks remain and no one can claim to be entirely free of the "scourge". Legislation on the subject must evolve to allow all the techniques to be used. Encryption, for example, which is used widely in the United States, is prohibited in France unless special authorization is obtained.

But other issues are emerging: what means are available to individuals to secure safe access, and what remedies are available in the event of piracy?

Protection of privacy

Information highways also raise social issues, some of which are highly controversial such as the protection of users' privacy and "dehumanization", which will be addressed in the next paragraph.

It is important to protect the privacy of individuals, whoever they may be. In our consumer society, any study on consumer habits is seized on as a means of "getting to know" the individual and so as 

to target commercial policy more accurately. On the basis of such studies, society is "sliced" into different categories, from students to housewives of under 50 via a standard profile of the average citizen.

No area is immune, whether television (audience ratings), advertising, which is closely linked to consumption (statistical studies) or telecommunications, through the many GSM deals on offer, for example.

Fears for the protection of the individual's privacy are therefore legitimate. Ultimately, information highways will enable everyone to carry out all their day-to-day operations from home using a television set, as is already happening in some states in the United States. This raises the question: "how can we be sure that individuals are not being spied on every time they use such services?"

It is only a short step from statistical studies to spying over information highways. It would be much easier, and above all less costly, for market researchers to draw up customer profiles by recording all their transactions instead of conducting a conventional study, which requires a whole infrastructure. And the statistics would be more accurate, being based on a specific individual rather than a group. It will be possible to categorize people according to what they buy, the films they watch, the Internet sites they visit, the frequency of their videophone calls, etc. Greater vigilance on the part of consumers is not only advisable but essential if they are to be protected against the dangers inherent in such practices.

Intellectual protection of software

Last but not least, the advent of information highways raises the issue of intellectual protection: when works are disseminated worldwide via electronic networks, how will it be possible to manage broadcasting, reproduction or distribution rights?

At present, only software use is protected worldwide to some extent by legislation. Various forms of licence exist for managing software rights:

•
A licence: The software is delivered with a licence agreement allowing sole use by the acquiring person or entity. As a rule the licence applies to a limited number of users and any additional users must acquire a further licence. This type of licence is the most widespread, but does not authorize copying (except for back-up), distribution, or sale without prior agreement from the suppliers.

•
Shareware: Shareware licences are generally used for software transmitted over electronic networks such as the Internet. Acquirers are allowed a limited trial period (usually one month), after which they opt to keep it or to remove it from their computer systems.

•
Freeware: Unlike shareware, freeware licences, as their name suggests, require no payment. Users are also authorized to distribute and copy the software, but may not modify the source code. Like shareware, this type of licence is generally used for software transmitted over electronic networks. A freeware licence may be converted into a shareware licence if the author so decides.

•
Crippleware: The crippleware licence is a "development" of the shareware licence. It allows the software to be used for a limited trial period, after which the user is required to pay a fee. After the trial period the shareware is locked and will not run unless the user enters the registration number received on payment of the fee. This type of licence enables authors to publicize their software and, above all, to manage their rights and ensure payment of royalties.

Software is an area where author's intellectual property rights can be regulated by some form of licence. Other areas, however, such as literature, art or music, suffer from a legal void and lack any means of control with regard to dissemination over information highways.

Conclusions

Information highways foreshadow the future. Just as the twentieth century has been dubbed the "century of light", the twenty-first century is set to become the century of communication.

The information highways will be among the main contributors. However, much - indeed nearly everything - remains to be done and it looks as thought their deployment and extension will be a long‑term undertaking given the investment required in terms of budget, development, mobilization and adaptation. Professionals and the public at large will need to be vigilant.

Lastly, information highways offer professionals a new medium for communication, a medium in its own right like paper or radio. A new market is opening up for them, hence their investment.

6
Overview and experiences

The positive impact of technology transfer on telecommunications - The case of Burkina Faso

Since the introduction of the first computer in Burkina in the early seventies and the creation of a National Information Processing Centre in 1972, the importance of information technology has increased to the point where it has become an essential tool for the nation's socio-economic development. 

The development of an information technology infrastructure has been manifest in several instances
. There are many positive effects to be had from the development of telecommunications in the rural areas. Such development is said to create a "virtuous circle" by:

•
stabilizing populations;

•
improving quality of life through:

–
greater social cohesion;

–
better access to health services;

–
provision of access to state services;

–
new educational resources;

–
greater security (protection, access to emergency services);

•
increasing revenues through:

–
impact on GDP;

–
job creation;

–
development of small and medium-sized enterprises and industries;

–
improvement of agricultural output;

–
greater productivity;

–
access to new markets.

The IT sector in Tunisia

In 1996, Tunisia had a population of 9.1 million and an estimated GDP of USD 1 935 billion. The growth rate was 6.9 per cent and the inflation rate, 3.7 per cent. The growth rate of the IT market regularly exceeded 20 per cent between 1986, when the market took off, and 1994, since when it 

has fluctuated between 10 and 15 per cent. This slow down can be explained by the fact that the market has moved from a start‑up phase to one of growth.

The IT market in Tunisia has benefited from the complete liberalization of trade in the sector and from important needs identified by players in the national economy for the purpose of upgrading Tunisian enterprises. Today there are more than 150 IT service companies and 112 franchise holders representing 72 brands of hardware and software.

Sector turnover is estimated at USD 140 million, 25 per cent of which is accounted for by services and 75 per cent, by the sale of IT equipment.

In order to develop the sector, an action programme has been devised to bring it into step with the technological and organizational changes occurring in the sector worldwide. Its objectives include:

–
Further restructuring of the communication sector to enable it to offer the necessary equipment and services.

–
Extension of the national communication network to meet demand and any future needs.

–
Development and diversification of high‑tech‑based services.

–
Strengthening partnership operations.

General situation of the telecommunication industry in developing countries - Local "industry"

Several billion human beings live in the developing countries, mostly in rural and remote areas where telephone penetration is very low or even zero. A substantial increase in telephone penetration requires not only funding, from whatever source, but also equipment adapted to the prevailing conditions (geographical, climatic, etc.) in these countries. Moreover, the cost of constructing a new main line must not exceed USD 2 500, so that operators, whether or not the incumbents, are able to generate sufficient funding of their own to ensure their development.

Too often, the wealth of developing countries, and in particular the least industrialized countries (LICs), comes from the primary sector alone (agriculture), and high-technology equipment manufacture hardly exists. This applies to telecommunication equipment, which in most cases is imported from developed countries.

A questionnaire on industrialization and transfer of technology was sent to various administrations and operators. The facts were reported in a 1996 document.

The following points are worth emphasizing:

•
Only 16 of the 92 countries which replied to the questionnaire consider a telecommunication equipment manufacturing industry to be an important component of overall national development.

•
Twenty-eight countries consider that they have sufficient expertise and/or experience in the transfer of telecommunication technology, while 29 have neither expertise nor experience.

In conclusion, on reading the questionnaire it is clear that "a large number of countries are lacking the basic elements to create and develop telecommunication equipment manufacturing capabilities. The reasons for this situation are mainly the low level of technology transfer, expertise, research and development activities, the limited economic and technical assistance received and also the lack of plans or policies to encourage and promote the development of this industry"
.

Conditions for success

The success and durability of a "local industry" of national and subregional scope depend on the fulfillment of a number of conditions:

•
at government level, a stated determination to develop an efficient industry that is capable of exporting. This requires not only a stable political climate, but also tax incentives for investment (customs-free area, repatriation of profits ... );

•
at operator level, preparation of medium-term development plans for their networks in rural and remote areas. As far as possible, these development plans should take account of the need to use the same equipment in different countries. Operator participation in a subregional fund for telecommunication development in rural and remote areas will enable the economies of scale needed to ensure an adequate production margin;

•
at investor level, an acceptance that no dividends will be served during the first years of the local industry's existence, and that the investor will not have immediate control;

•
at the level of the industrial partner(s), the motivation required to ensure smooth development of the local industry, and a willingness to transfer knowledge and technology under the best possible conditions, not looking on the new industry as a potential rival, but as a competent and reliable partner.

7
International aid agencies 

Analysts affirm that aid agencies should move beyond assistance to IT components of investment projects. They should help governments become effective IT users, build their competence to formulate and manage national IT strategies, and promote IT diffusion throughout the economy. Aid agencies should take a long-term view of the roles and capabilities of the public and private sectors and help create ability to learn and adapt technology. They should promote public-private partnership, and help create local capacity to strategically manage a national process of IT diffusion and learning. This would include the development of consultative and diffusion mechanisms for private sector involvement in planning and implementing IT projects. Such participation is central to building technological capabilities and ensuring commitment to learning and organizational change.

8
Policy proposals, practice and guidelines

In helping developing countries to equip with new information technology, manufacturers of telecommunication equipment and industrialized countries can benefit from the participation of such countries in research and development activities in order to set up new technologies which are better adapted to their climatic, social and economic conditions and to identify consumer requirements.

To achieve this aim, reliable policies applicable to telecommunication industrialization and to technological experience and transfer of know-how must be developed, taking both market opportunities and economic and legal restraints into account.

Technology management is key for economic and social development: the concern for being alert to possible deficiencies, for avoiding wrong investment decisions and risks of social conflicts, yet at the same time making the most of the beneficial aspects and the new opportunities opened up by innovation. Fostering the building-up of national and - even better - regional research teams in this 

regard and developing technology assessment activities in close connection with future-oriented studies is certainly a highly efficient way to provide policy-makers with the quantitative and qualitative information for a better articulation of science, technology and development.

Although it may appear costly and difficult to implement, such a function seems all the more needed in the case of developing countries: what is at stake is to find the best path to maintain the balance or correct the imbalance between, on the one hand, the need to innovate - in order to adjust to technical change and to modernize social structures, and, on the other, the need to preserve the environment - in order to select technical solutions which are suited to the local conditions and to defend the coherence of the cultural roots. This requires what Jean - Jacques Salomon
 refers to as a social assessment of technology rather than a simple technology assessment.

The information technology policy should be aimed at removing the hurdles and creating conditions under which the best results can be obtained from computerization at all levels.

Analysts suggest the creation of an implementation structure for this policy aimed at promoting information technology in general and, more particularly, at coordinating computerization at the government administrative level. An information technology master plan for a five-year period should lay down the quantitative and qualitative objectives for the activities to be carried out.

At the level of human resources, plans call for training more than computer professionals. This will require the creation of new training structures.

With respect to equipment, various investments should be planned, in the public sector, while measures such as the reduction of import duties will be taken to facilitate the provision of equipment to other sectors. 

Keys to creating an IT culture

•
Campaigns to stimulate discussion and awareness of the issues and principles associated with the use of IT.

•
Introduce every individual to the use of IT in day-to-day administrative chores.

•
Encourage the widespread dissemination of consumer electronics through cost minimization.

•
Use IT to encourage life-long education and training.

•
Use IT to encourage people who cannot follow conventional work patterns to use IT to work from home.

•
Use IT to augment quality of leisure and quality of service.

8.1
Market analyses and investment policies

Governments in several developing countries have tried formulate national informatics policies, reforming and upgrading key telecommunication infrastructures, and experimenting with various institutions, incentives, and promotional instruments to develop the local capability necessary for effectively acquiring and mastering information technology. The lessons of their experience have not been extensively researched, but the evidence at hand suggests that there is a significant gap 

between the promise of information technology and what developing countries have gained so far from its adoption, although some developing countries are applying information technology in a wide spectrum of uses.

Some studies of information technology diffusion in developing countries indicate that the use of IT has resulted in significant increases in operational efficiency. Analysts argue that, even at low wage levels, automation can make economic sense, provided certain organizational prerequisites are in place. Computer controlled automation also results in benefits from greater flexibility. The use of new information technology resulted in a significant increase in the Port of Singapore's operational productivity.

Yet the gains from adopting IT appear to vary across developing countries, even in similar areas of application. For example, while Brazilian banks have benefited from the use of computer systems, the automation of Indonesian banks has had almost no impact on their financial performance. Dramatic productivity increases have been possible only where "best practices" were adopted, but diffusion of these practices has so far been quite limited.

The mixed experience of industrial and developing countries thus far - as opposed to the vast potential for information technology use - makes it imperative to identify the critical conditions for effective diffusion of IT. Some argue that, even with appropriate support policies for both the generation and use of IT in OECD countries, expected benefits - particularly in productivity improvements - have been slow to materialize. In the United States in particular, lagging productivity in manufacturing and services has strengthened the view that IT adoption involves a substantial learning process and major institutional and skill changes, and therefore a relatively long gestation period before dramatic improvements can be realized. The recent improvements in productivity in the United States indicate that this gestation period may be over, at least for leading IT users who are now capable of "re-engineering" themselves to reap the transformational benefits of IT. 

8.2
An institutional framework

The IT diffusion strategies of industrialized countries should be adapted to the prevailing conditions of developing countries. Market forces are insufficient to induce investment in new technologies. For early adopters and small enterprises, learning costs are prohibitive if unaccompanied by information and support networks. Country strategies should therefore promote an integrated approach to incentives, institutions and capabilities; access to international networks; development of technical skills, managerial practices, and organizational learning capabilities; focus on demand mobilization and user orientation; and development of government capabilities as a catalyst and strategist.

Analysts
 have set out some important lessons learned by OECD governments which may be profitable guidelines for other countries:

•
Lack of oversight and expertise hinders information sharing.

•
Public agencies should contract out systems development and support services given the pace of change and the inability of the civil service to develop a responsive in-house information systems organization.

•
Government should decentralize planning and management information systems. Centralization reduces flexibility to exploit advances and to orient IT investment to needs. But government should set strategy standards and policies and sponsor demonstration projects and the introduction of best practices in public agencies.

•
A central agency should provide guidelines for IT procurement, training and occupational streams for informatics professionals, analysis of information requirements, and planning and contracting for the development of public databases and networks.

•
Organizational and human factors are critical to computerization in public agencies. Best practices involve top management in leading the computerization process, in analyzing the information needs of various stakeholders and clients of public institutions, and in directing IT investments to enhance services, responsiveness, and accountability.

•
The government should set broad directions and priorities for IT application and invest in databases and networks of use across agencies.

•
The computerization of complex systems such as tax administration and health management is resource-intensive and requires concentration on priority applications, and phased investments. A comprehensive view of public computerization needs would identify infrastructural bottlenecks and applications with high potential effect on a country's development.

Tailoring strategies to countries

A nation's IT strategy should be tailored to its technological capability, size and structure of its domestic market, industrial development, infrastructure and technology support, literacy, managerial competence, and government and business relationship.

9
Conclusion

The high-technology sector is in a state of constant change. Yesterday's technological innovations are now within reach of the public at large or even obsolescent. Consequently, it is becoming less and less costly to acquire technology of recent design and which offers capacities which were unimaginable five years ago. At the same time, manufacturers are increasingly anxious to be present on the markets and the resulting competition is impacting on products.

But generalized end-to-end digital transmission is the first stage of development. Thereafter, it will be for companies to find interconnection solutions. Lastly, the development of multimedia will be a catalyst in the overall evolution.

Thanks to new communication and information technologies, people around the world will henceforth be able to:

•
expand their access to political, cultural, economic, technical and scientific information as much as they desire, approaching this information no longer on a local and fragmented basis but globally;

•
see and talk to each other simultaneously, as if they were in the same place, thus pushing aside the limits imposed by distance to their interaction;

•
inform and express themselves freely.

From a myriad of industrialized societies where the political, economic and social organization has been carefully woven according to territorial demarcations, and where economic progress and social well-being depend upon the level of industrial development and market diversity, these new possibilities are irreversibly transforming mankind into a global information society foreshadowing Marshall MacLuhan's "global village". They will gradually erase territorial borders between people and disrupt the world's current organization, scale of values and behaviour. Furthermore, these new possibilities will create new, more efficient and easily accessible means of transmitting and acquiring knowledge and know-how, understanding, innovating, working, marketing and implementing essential basic services with respect to the right to education, information and communication, and enabling democracy, individual and community development and competitiveness.

This information revolution can help developing countries to:

•
increase their overall administrative efficiency as well as facilitate decentralized administration initiated with the implementation of democratic structures, thanks to improved information circulation and sharing;

•
provide citizens with new possibilities for communication with administrative authorities;

•
produce timely and reliable information for monitoring the economy;

•
provide economic operators with modern means enabling them to:

–
efficiently interact with their international partners;

–
maintain and strengthen their presence on the international market through better knowledge of supply and demand and improved dissemination of information on the economic, cultural and touristic opportunities their country has to offer;

•
in so doing improve their competitiveness by means of distance learning;

•
increase their ability to be part of a continuous process of productivity improvement, thanks to continuous training;

•
solve fundamental educational problems;

•
remove specialists from isolation and strengthen their innovative capacities by providing them with access to scientific and technical information and putting them into contact with the world community;

•
ensure better management of the environment and natural resources thanks to better management control of information on site;

•
create, in this manner, more favourable conditions for investors and a sustainable development process;

•
take the best advantage of globalization by reducing the gap between developed and developing countries.

Proposals

Analysts have suggested that when faced with a total absence of industry and the need to cut computer purchasing costs, the following steps should be taken:

•
Establish a microcomputer assembly structure aimed at partnership with foreign manufacturers.

•
Implement incentives such as:

–
revised customs formalities and, in particular, procedures relating to the import of components and the re-export of finished products, tax reduction on parts and components used in assembly and the creation of a standard exchange system for faulty 

pieces or components permitting the exchange of parts or components with the supplier (on condition that the part or component to be exchanged is guaranteed) without having to pay taxes on the new part or component. 

•
Register computer assembly on the list of activities eligible for benefits under the investment regulations, such as government compensation for employer contributions and maintenance costs for staff graduated from institutes of higher education during the first five fiscal years (from the degree date), in order to urge industrialists to recruit very high‑level executives.

•
With respect to the software industry, the objective should be to intensify training in very high-level skills by implementing incentives such as the registration of software development on the list of activities eligible for benefits under investment regulations, i.e. government compensation for employer contributions and maintenance costs for staff graduated from institutes of higher education during the first five fiscal years (from the degree date).
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	The issue of gender as it pertains to the use of ITCs has hardly been studied in developing countries. Boys spend more time than girls using computers. Issues of access to computing facilities seem to play a role, particularly in the home environment. The use of ICTs by girls has been described as goal-oriented as compared to the process-oriented approach of boys. Integrating ICTs into all aspects of education rather than restricting the curricula to teaching computing skills may alleviate these gender differences and help to overcome access barriers and the reluctance of learners to use the advanced applications.


	Overall studies of the role of ICT in the educational process point to the critical importance of the quality of skills and the inequality of access to applications. Also important for the design of training and education programmes relevant to people's needs in developing counties are: the quality of skills (that is, the match of the informal and formal education system with the demand for short and long term capabilities) and the mode of learning (that is, flexibility encouraged by all the institutions of education and training). 


� 	Transmission


	•	Fibre optic cables have significantly lowered labour requirements for installation and repairs.


	•	Expansion of new satellite systems is increasing employment opportunities for technical R&D staff, as well as those involved in earth station construction, operation and maintenance. However, there is further demand for maintenance jobs because of the newer technologies.


	•	Digital transmission reduces unit labour requirements in line and cable jobs, but is increasing demand for central office installation staff and software engineers.


	Switching systems 


	Advanced digital electronic switching systems require a higher level of technical knowledge, particularly software skills, but significantly fewer people for central office equipment installation and repair. 


	PBXs reduce demand for installation, repair and other telecommunications while increasing similar jobs in user organizations, but in smaller volume. 


�	The shift towards a knowledge-based economy has particularly adverse effects on the employment and wages of unskilled manual workers. Consequently, a world employment strategy must not only embrace intensive training programmes for long-term solutions but also job creation programmes for unskilled workers in community and personal services which have a high growth potential. Though ITC will be used in this non-traded sector of the economy, the criteria and imperatives of international competition will not exert the same pressures to conform to the needs of the international market. Within the traded sector of the economy, on the other hand, where international competitiveness will be the rule, rapid and efficient diffusion of ICT, combined with global expansion strategies, promoted by international economic organizations and agencies, could encourage a worldwide boom and generate virtuous circles in many countries. The strong downward trends in costs and prices of ICT products and services will help to dampen any inflationary dangers. 


	In attempting to assess the employment creation and destruction effects of ICT it is important, at least conceptually, to distinguish the direct from the indirect effects. The direct effects include the creation of new jobs for producing and delivering new products and services, while the indirect effects are the consequences elsewhere. The computer industry, for instance, provided machines which displaced earlier types of electromechanical office equipment, whilst the microelectronic industry largely displaced the old valve (tube) industry. With the new digital telephone exchanges which require far less labour to manufacture and to maintain than the old electromechanical exchanges, the number of people working in the telephone switch industry has fallen in most industrial countries. Competitive restructuring of the old monopolistic networks has also resulted in a reduction in the number of employees, even though the number of firms and the number of lines and calls has increased. At the same time, however, the new telecommunication infrastructure provides the basis for many new information-service industries and equipment, such as e-mail, fax, data banks and the multimedia services of the future. 


	Given such diverse effects, comparing the balance of gains and losses is a difficult undertaking, as numerous empirical studies of the 1970s and 1980s confirm. The naive view of ICT as simply a process of automation and job destruction has its counterpart in the equally naive view of ICT as a purely positive source of new employment. Any sophisticated attempt to assess the employment effects must take both job destruction and job creation into account. Thus, while computer terminals are everywhere, it is not always clear whether they are displacing workers or adding new services and employment. 


	There has been a rise of new industries such as software, electronic computers, microelectronics, video cassette recorder and television industries in the second half of this century. Each of these industries employs millions of people today but barely existed before 1950. More importantly, following Schumpeter's analysis of the bandwagon effects generated by new markets and new opportunities for investment, this approach also stresses the indirect effects of the ICT revolution. 


� 	Skills, technical change and the global economy


	The simultaneous increase in unemployment in the developed countries and high rates of growth in production and exports in a number of East Asian countries, together with the rapid diffusion of a pervasive technology like ICT across most of the developed countries, have led to a revival of academic and policy interest in the nature of the relationship between technology and employment. However, this relationship is no longer discussed within the traditional "closed economy" framework of classical, neoclassical or Schumpeterian economic thinking. Instead, it is considered in the context of the rapid internationalization of production, liberalization of international trade and investment, and globalization of information and communication; developments that have led to fundamental changes in the world labour market. 


	As before, this debate tends to be dominated by policy concerns that the employment "compensation" following from the gains in efficiency caused by new technologies and the (international) relocation of factors of production will not be an immediate and instantaneous process. In contrast to previous debates, these concerns have now been broadened to include the direct and indirect effects of international trade and relocation more explicitly. Two features have received particular attention in the recent literature. 


	At the employment level, the economic debate has focused on the possible "skill bias" in recent technical change, particularly in relation to ICT. The latter is now recognized as representing a pervasive, "general-purpose" technology, which could imply significant increases in the demand for skilled labour. ICT could also imply a time-consuming, large-scale process of structural adjustment as individuals, firms, industries, governments and all other institutions learn, largely by trial and error, to use the new information and communication technologies more efficiently.


	At the aggregate level, this concentration on the skill implications of ICT has led to a further shift away from issues relating to skill mismatches as a bottleneck to growth, and towards a growing concern in Europe, the United States and Japan about the skill distributional aspects of technical change, especially the decline in the demand for unskilled labour. The rate of unemployment for less-educated, low-skilled workers has been much higher than the rate for the better educated. Also taking into account those who are out of employment, the non-employment rate for the less educated segments of the labour force in the United Kingdom and the United States has risen to more than 30 per cent. 


	Countries have differed very much in their responses to the decline in demand for unskilled labour over the past decade. In the United States, labour market adjustment has resulted in a substantial decline in real wages for the least educated and least skilled workers; in Europe, it has led to much higher levels of unemployment amongst the unskilled; in Canada, most of the adjustment has occurred through variations in working time. Whether this decline in demand for unskilled labour can be correlated with technical change in general, and ICT in particular, has become the major issue of debate. The limited evidence available on this issue pertains largely to the United States (Bernian, Bound and Griliches, 1994), with only a few studies for other countries. Furthermore, many of these studies suffered from the lack of detailed data on skill and education, let alone the question of establishing clear links between educational or skill requirements and ICT use.


	Some authors reject the notion of "skill-biased" technical change. Instead, it is argued that the diffusion of ICT is now characterized by an intangible-capital-deepening and tangible-capital-saving bias. This process is typified by a gradual increase in the knowledge base of economic production (and consumption) rather than just by a skill bias. The result is a broader set of perverse effects than a decline in the demand for unskilled labour alone. What is indeed typical of the most recent set of ICT technologies is the substantial growth and employment potential of networking. 


� 	The growth of telebanking in the United Kingdom amply supports the adverse effect that technology-intensive banking has on employment. Between 1983 and 1993, United Kingdom banks closed 18 per cent of their branches to concentrate operations in larger branches and centres. Conventional banks continue to add telephone services to the branch service and close or down-size low profit branches. Branches in areas with a high proportion of high-value accounts are being enhanced and in some cases smaller satellite branches are clustered around one larger branch where a broader range of services are concentrated. Banks in the United Kingdom have then been concentrating on key locations and developing new forms of networks. The network, covering the entire country, links branches to the bank's mainframe computer. The system provides branch-to-branch communication so that, for example, a mortgage specialist at one branch can confer with a colleague in another branch via PC-to-PC videoconferencing with simultaneous onscreen data and graphical information exchange. 


	Increasingly, as banks have employed new strategies and technology, labour has been simultaneously downsized. 


� 	The increasing use of digital telecommunication systems, the availability of alternative means of communication and the continuing development of sophisticated services, have led to a downward employment trend in the telecommunication sector. Almost 96 000 jobs were lost in the public telephone operators (PTOS) in the 24 member countries of the OECD. In percentage terms, the hardest hit were New Zealand (32 per cent) and Ireland (31 per cent) - the only countries where the workforce in the PTOs constituted more than 1 per cent of total employment. The other seriously affected countries were Japan (18 per cent), Norway (16 per cent), Belgium (9 per cent), Greece (7 per cent) and the United States (6.9 per cent).


	Employment in the telecommunication sector in Latin American countries has been dealt a similar fate. The decline in employment being explained by the impact of reforms in the industry and market liberalization. Mansell and Tang (1996) assert that in Latin America, the privatization of ENTEL in Chile, TELEBRAS in Brazil and Telefónica in Argentina were largely responsible for the reduction in employment in that region from about 286 000 in 1983 to 241 000 in 1992. 


�	This potential has, however, not yet been utilized to an extent where gender issues are included in telecommunication planning. If no attention is paid to female users' needs and priorities it could be detrimental to development because the feminine "information flow" may be seen to represent a critical social support system that underlies family, community and national development, and to be, arguably, as important to national well-being and progress as the more politically visible and highly rated masculine business information flow (Moyal, 1992, p. 67).


	If a more gender-balanced perspective is to be integrated in the setting of policies, regulations and tariffs, and indeed in the development and marketing of new communications technologies, it is imperative that more women be drawn into the decision-making, both as professionals and as users (Moyal, 1992). 


� 	There seems to exist an implicit assumption that telecommunications is beneficial to everybody in a given community, independent of gender, class, age and ethnicity. 


	Most telecommunication corporations are male-dominated at the decision-making level. An exception is Sri Lanka Telecoms, where two divisions are managed by women. There are, however, many women employed as administrative staff. In East Asian countries, the number of female executives is relatively high, especially in the accounting departments. In Myanmar and in the Philippines there are many women in top positions in these departments. In India too many women are to be found in the accounting sections, while almost no women work in the engineering field (UNDP, 1994). 


� 	The ratio of equipment value to GDP


Since 1990, there has been sustained growth in the level of computerization in Burkina Faso, which is expressed in the significant growth of this ratio from 1 per cent in 1990 to 67 per cent in 1995.


Number of computers


The ratio between 1990 and 1995 indicates a noticeable development in the number of computers. Estimates show that this growth will continue to increase in the future.


Computer expenditures


Since 1990, Burkina Faso has made considerable efforts in the development of information technology, leading to an increase in hardware investments which has brought the total value of equipment from CFAF 4 billion in 1990 to CFAF 11 billion at the end of 1995. This represents an investment of CFAF 7 billion in hardware over a period of five years, and accounts for 1.67 per cent of the country's total investments and 16.1 per cent of its mean annual growth.


Over the last five years, the number of people working in the field of information technology in Burkina Faso has experienced noticeable growth amounting to 11.3 per cent per year, bringing the number of computer professionals from 171 at the end of 1990 to 287 at the end of 1995. 


� 	The situation in Africa (questionnaire results and other information) is hardly encouraging. Although twenty countries have a telecommunication or related "industry", only one has an industry that is recognized worldwide (South Africa).


By contrast, the situation regarding local industry in Asia is completely different. With a potential market of over three billion inhabitants and a telephone penetration of 3.32, many developing Asian countries have established a flourishing telecommunication industry and even export a proportion of their products (China, Republic of Korea, India, Indonesia, Malaysia and Thailand for example). Some even show a positive trading balance in this area (Korea and Malaysia). Building on resolute government policies, some countries have not only developed a local telecommunication equipment manufacturing and/or assembly industry, but have also encouraged research and development with a view ultimately to dispensing with imports (the best example probably being C-DOT in India). The determined approach adopted by these countries, coupled with a policy of reinvesting profits for the installation of new lines provides a compelling example for others.


The countries of Latin America have been pursuing a policy of research, development and local manufacturing for many years. Their trade balance for telecommunication equipment is negative, with the exception of Mexico, which has a surplus of around USD 500 million (the result of extensive subcontracting by the United States in Mexico, due to the lower salaries there). While in some countries of this region the telecommunication industry has emerged only recently, others, such as Brazil, have been manufacturing locally for several decades.


The transition economies in Central and Eastern Europe have had sizeable telecommunication industries for a number of years. In the era of the planned economy, some of these countries developed and manufactured equipment - often based on obsolete technology - for other countries in the communist bloc, in doing so acting as regional centres of expertise (they even exported a proportion of their production to other developing countries such as Cuba and Viet Nam). The transition to a liberal economy has forced them, and is still forcing them, to restructure those industries which have lost their regional role. Today, only two countries - Croatia and Slovenia show a positive trade balance in this field.


Telecommunication industries are virtually non-existent in the Arab States (outside Africa), except for Saudi Arabia, whose industry is at a very early stage.


As regards rural telecommunications, few developing countries have a research or manufacturing industry. Where one exists, it is mainly concerned with exports. Examples of this include South Africa, Brazil, China, India and Indonesia. The development of industries of this kind for rural needs remains limited, mainly because of the lack of funding to develop the requisite infrastructures. It is interesting to note that despite the potential size of the market, few industrial companies in the developed countries are active in the rural sector.


However, in many developing countries there are small companies, either linked to an operator or not, that provide telecommunication services. They are mainly concerned with installation, but some have acknowledged strengths in engineering or maintenance. Nevertheless, these companies' scope of activity is national in most cases. There are also some companies manufacturing auxiliary equipment such as towers. 








�	Country typologies and strategic thrusts


1	New industrializing economies


•	Investment coordination and consultative mechanisms between public and private sectors.


•	Active recruitment of IT multinationals; promoting strategic alliances and competencies.


•	Investing in IT education and training.


•	Investing in telecommunications and specialized networks.


•	Export push: directed credit and selective promotion of electronics/computer industry.


•	Market-driven extension programmes for SMEs in mature IT applications.


•	R&D incentives and risk capital for domestic adaptation and niche export of IT.


•	Demonstration projects.


2	Large industrializing economies


•	Building competitive domestic markets for IT-support and software services.


•	Improving public information management and procurement practices: promote outsourcing, standardization and domestic competition.


•	Reforming telecommunications and increasing private sector participation in value-added services.


•	Modernizing financial institutions, public financial management, and infrastructure through IT.


•	Promoting the software industry for export and domestic use.


•	Targeting key industries for mature IT applications.


•	Promoting IT education and consulting.


•	Technology parks and shared facilities.


3	Economies in transition


•	Promoting strategic partnerships with multinational IT users and producers.


•	Building market institutions with IT: banking and finance, payment systems, labour market information, and trade information.


•	Modernizing infrastructure, including telecom and trade logistics.


•	Modernizing public services and freeing public information.


•	Promoting IT use for environmental management and pollution control.


•	Networking scientific, technological and educational institutions.


•	Diffusing business applications in public and private enterprise.


•	Modernizing business support services.


4	Small island economies


•	Modernizing telecommunications.


•	Building teleport and data entry facilities, attracting information-intensive services.


•	Exploiting IT in tourism: reservation systems, market information, enhanced and integrated services, tourist infrastructure.


5	Low-income economies


•	Improving public investment, procurement and management through IT. Promoting participation of users in the design of public information systems.


•	Spreading information, particularly agriculture extension and human resources development.


•	Providing information on domestic and foreign markets.


•	Modernizing basic infrastructure: power, telecommunications, transport.


•	Improving government systems: tax and customs.


•	Socio-economic information, financial management.


•	Encouraging foreign participation in local training and diffusion.


•	Promoting private IT consulting and support services.
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