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FOREWORD

The Working Party on Indicators for the InformatiSociety (WPIIS) first discussed tl&uide for
Measuring the Information Socie#t its April 2005 meeting. A number of WPIIS delsggaand others
provided comments, both before and after the mgetin

The Guidewas first published at the end of 2005. It wagpred by Sheridan Roberts of the OECD
with substantial input from a number of other cifmtiors. This revision was also prepared by Sharida
Roberts (as a consultant to the OECD), again whk fssistance of other contributors (see
Acknowledgement®or details). A draft was presented to the 20071I&/Pneeting and delegates were
invited to provide comments. Further changes weealanduring 2008 and 2009, mainly reflecting
finalisation of the information economy productsddications (affecting Chapters 2 and 7, and AntaXx

TheGuideis published under the responsibility of the SecyeGeneral of the OECD.
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PREFACE

For the last decade or so, developments in infaomaind communication technology (ICT) have
attracted increasing attention. The need for siedignd analysis to support and inform policy mgkin
this area has grown in parallel. In June 1997, OE@nber countries convened thd HocMeeting on
Indicators for the Information Society under thgiaef the newly created ICCP (Information, Compute
and Communications Policy) Statistical Panel. Tine af the Panel was “to establish a set of definii
and methodologies to facilitate the compilationimdérnationally comparable data for measuring wgio
aspects of the information society, the informatemonomy and electronic commerce”. From 1999, the
panel became the Working Party on Indicators fer Itiformation Society (WPIIS) and meetings have
been held each year since then.

The WPIIS provides a forum for national experttone together, share experiences and advance
information society statistical issues. Its mainthmeological achievements to date are: an acthdtyed
ICT sector definition; narrower and broader deifams of electronic commerce transactions; model
surveys of ICT use by businesses and householdsduodls; an ICT products classification; a Content
and media sector definition; and, a Content andiangaducts classification.

The Guide to Measuring the Information Societlgcuments the statistical work of the WPIIS and
related work being done in the OECD and elsewheiie. hoped that thé&uide will become a standard
reference for statisticians and others workinghiis field. In particular, th&suide should assist newly
participating countries to start or further develoformation society measurement programmes. lukho
be noted that thésuide deals primarily with so-called official statistic©ther data collections are
generally outside the scope of the document.

The WPIIS works closely with the Committee for Infation, Computer and Communications Policy
(ICCP) and its three other subsidiary bodies. TharRiig Party on Telecommunication and Information
Services Policies (TISP), undertakes work in tleaaf telecommunication and Internet infrastructurd
services. The Working Party on the Information Ewaog (WPIE) examines the economic and social
implications of the development, diffusion and wdelCT, the Internet and electronic commerce. The
Working Party on Information Security and PrivalyRISP) promotes a global, co-ordinated approach to
policy making in these areas to help build trustioa.

The 2009 revision of th&uidereflectschanges in the field of information society meamast since
the first edition was released in 2005. The mognificant revisions are to information economy
classifications, reflecting the considerable changeahat area that occurred between 2006 and 20@Pa
substantial update of Annex Béasurement issues for developing econgmidstes on revised text are
shown as footnotes on the first page of each chapt&annex.

Both editions of the Guide are published on the World Wide Web, see:
http://www.oecd.org/sti/measuring-infoeconomy/guide

1. The 2005 edition is included as it contains maltehat is not included in the current editiont lm still
relevant for some countries (for instance, the 26@3sification of ICT goods that will remain redex
until countries have implemented the new clasdificabased on the CPC Ver. 2).
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Department of Commerce; and from the OECD: ColinbW/ef the Economic Analysis and Statistics Divisi
Michael Davidson of the Education Directorate; GmahVickery, Desirée van Welsum and Andrew Wyckdfthe
Information, Computer and Communications Policyifion; and Seppo Varjonen of the Statistics Direstim

The 2009 revision of th&uide was also prepared by Sheridan Roberts (as a ¢ansub the OECD) an
substantial input was received from the followirantibutors: Vanessa Gray and Roopa Joshi (ITUgpdr 3;
Héléne Dernis (OECD), Chapter 4; Fernando ReisHaidi Seybert (Eurostat), Chapters 5, 6 and Anndxeand

al

N

1d; Sacha Wunsch-Vincent (OECD), Chapter 8; Ma8&@haaper (OECD), Chapter 9 and Annex 4; Brigitte va
Beuzekom, Julie Branco-Marinho and Beatrice Jefff®ECD), and many WPIIS delegates, Annex 3; Susan

Teltscher (UNCTAD), Vanessa Gray and Roopa JoshU)land Subramaniyam Venkatraman (UIS), Annex
Revisions to sections dealing with information emmy classifications drew heavily on the work of REmpril

(Statistics Canada) and Martin Mana (the CzechsHtatl Office), who, with the help of the WPIIS&3kifications
Expert Group, produced new or revised classificatifior the ICT and Content and media sectors (@Ghnsygt and 7
and Annex 1b). Sheridan Roberts co-ordinated thekwaf the Expert Group in arriving at correspondi
classifications for ICT and Content and media potsl(Chapters 2 and 7, and Annex 1a).

Past and present delegates and Secretariat stéi ¥PIIS have contributed greatly to the bodkmdwledge

presented in both editions of tBuide They include: Alessandra Colecchia, John Dryd&erre Montagnier, Sam

Paltridge and Andrew Wyckoff from the WPIIS Secritia Bill Pattinson and Sheridan Roberts from ghestralian
Bureau of Statistics (and both also of the Sedmdtahen later consultants to OECD); Fred Gautgi€ of WPIIS
from 1997 to 2001), Daniel April and George Sciaftasn Statistics Canada; Andre Leduc from Indusignada;
Martin Mana (also of the Secretariat) from the Ge8tatistical Office; Peter Boegh-Nielsen (Chaib®IIS in 2002
and 2003) and Martin Lundg from Statistics Denm@iaf Gardin from Eurostat; Lea Parjo from StagistFinland;
Jean-Marie Nivlet and Marc Aufrant from the Directidu Développement des Médias, France; FabioleaRimi

from ISTAT; Annemieke Alenius, Anders Hintze (alseb the Secretariat) and Anders Sundstrom from Siedi
Sweden; lvan Bishop and Nick Rudoe from the UK D#&pant of Trade and Industry; Tony Clayton from thi€

Office for National Statistics (Chair of WPIIS froBD06); Barbara Atrostic from the US Bureau of @ensus; and
Patricia Buckley from the US Department of Comméi€hair of WPIIS in 2004 and 2005). Many usefutistaal

and policy insights have also been contributed daber years by delegates and Secretariat staff ef (@CP
Committee and its other subsidiary bodies, TISP|B\&hd WPISP.

5.
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CHAPTER 1: INTRODUCTION *2

1. There is little doubt that information and conmuaation technology (ICT) has promoted

profound economic and social change over the pasade or so. The need for statistics and analgsis t
support and inform policy-making has grown alongsithe rapid emergence of new ways of
communicating, processing and storing information.

2. TheGuide to Measuring the Information Societycuments the work of the OECD and others in
developing statistical standards for measuringrf@mation society. While, the main focus of tBeide
is on the work of the OECD’s Working Party on Iratiars for the Information Society (WPIIS), relevant

statistical work in other areas of the OECD, NadidBtatistical Offices (NSOs) and other organiseis
also included.

3. The introductory chapter to ti&iide provides answers to the following key questions:
* What is thanformation societyin statistical terms?
*  Why has thé&suidebeen produced?
* Who is the intended audience for tBaide?

e Whatdoes théGuidecontain?

The information society, in statistical terms

4, There is no agreed comprehensive statisticaldveork of the information society. One possible
conceptual model is shown in Figure 1 and encongsatte widely agreed elements of ICT supply, ICT
demand, ICT infrastructure, ICT products and ‘catite

2. Revisions to théntroductionhave been minimal, with the main ones being mat@mges to Figure 1 and
some amendments to the content outline.
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Figure 1. Information society statistics conceptual model

ICT demand (users and uses) \

Which entities? Use ICT G&S

About them? Industry, size, socio-demographic
and labour force characteristics etc.

Which activities? Use of the Internet, e-business,
e-commerce

How? Technologies used, means of Internet
access, changes in technology, IT security
measures

How much? E-commerce income and expenditure,
ICT expenditure and investment

When? Most recent use, when started using,

m’ supply (producers and production) ICT infrastructure

Investment and
services on which the
Information Society
relies

Which industries? Constitute the ICT sector
Which entities? Produce ICT goods and services
About them? Industry, size, other characteristics
About their products?  Type of, and revenue from,
ICT goods and services produced

How much? Expenditure, wages & salaries,
income, profit, value added, capital expenditure
How long? Business demographics, established
VS new entities

Employment? How many persons are employed,
their occupations, qualifications, gender; demand

ICT products
Definitions and classifications

for skills Imports and exports frequency, time use patterns
Where? Location of operations, customers, Price and quality Employment? Use of ICT by those employed, ICT
suppliers Impacts (e.g. trade) specialists and generalists, demand for skills,

nature of work affected by ICT

Where? Location of users, customers, suppliers
Why? Why not? Motivations and barriers

What impacts? On the entity, economy, society,/

Innovation Innovative activities of producers
(patenting, R&D)
What impacts? On the entity, economy, society,

Q/ironment /

environment

Information and
electronic content
Definitions and classifications
Producers and products
Users and uses
Impacts

ICT in a wider context........ for example
Social and economic factors affecting ICT use and development, e.g. education and income levels
Effect of domestic policy and regulatory environment on ICT infrastructure and use
Global factors and relationships
Influence of other factors on ICT impacts e.g. skills and innovation.

5. A complementary framework is the well-known 3veu(Figure 2 below), developed to describe

indicators for electronic commerédt considers three stages as follows:

» E-readiness— preparing the technical, commercial and sociabstfuctures necessary to support
e-commerceE-readiness indicators allow each country to tans a statistical picture of the

state of readiness of the infrastructure necesssgggage ie-commerce

» E-intensity — the state ofe-commerceause, volume, value and nature of the transactiBnrs.
intensity indicators permit countries to profile avis exploiting e-commerce possibilities and

who is not, and to identify leading sectors andiagfions.

» E-impact - the value addepotentiallycreated bye-commerceStatistics are needed to evaluate
whether and to what extestcommercemakes a difference in terms of efficiency andioe t

creation of new sources of wealth.

3. But often used to describe ICT infrastructurd damand more generally.
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Figure 2. Development of e-commerce markets and measurement priorities: the S-curve 4

Level of
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Time

The Guide and its rationale

6. TheGuideis a compilation of concepts, definitions, classifions and methods for information
society measurement and analysis.

7. Much of what is contained in thBuide comes in the form of recommended guidelines for
statistical measurement that, in this context,reefe the production of statistical indicators fromainly
official sources such as surveys of businessefanseholds, and international trade data.

8. The Guide describes areas of work sufficiently advancedhigirt conceptual and definitional
underpinnings, and for which sufficient experienbage been accumulated, to provide guidelineswiibt
enable the collection of internationally comparagikgistics. It also includes areas of work thatiarearly
stages of development and therefore represent ingukagress.

9. For the benefit of both practitioners and newemsntheGuideincludes background information
on the policy context and the debates that occudwihg the development of OECD standards on
information society measurement.

The information society

10. That we live in a period of unprecedented tetdgical change, both in terms of the extent and
speed of change, has been discussed extensivehy ddahe underlying transformations are undoulyted!
associated with the set of interrelated and, mecently, converging technologies that have combeto
known as ICT. They permeate every aspect ofHdifconomic, social, political, cultural and othemvis
and have created great interest regarding thaiabhahd potential impact.

11. The last two decades, in particular, have w&ed the widespread adoption of a great number of
such technologies, notably the personal computber,cell phone and the Internet. Together with their

4. From “Defining electronic commerce: A Discussigaper” [OECD Internal Working Document,
DSTI/ICCP/IE/IIS(2000)1], a Secretariat paper prnésd to a joint WPIE/WPIIS meeting held in 2000.
The figure’s original source is Industry Canada.
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multitude of applications, ICT touches on nearlergvknown economic and societal norm. Today, in
many OECD and other countries, the majority of besses use computers and the Internet as a mfatter o
routine. Unheard of until fairly recently, life wibut e-mail and the World Wide Web seems like an
anomaly today.

The economic dimension

12. ICT has had, and will continue to have, sigaifit economic implications. Businesses are
transforming their supply and demand chains, a$ agetheir internal organisation to fully explo®T.
Governments are restructuring their internal fuoreti and the way they deliver services and generally
interact with citizens and businesses. People ardifging their consumption and spending patteriss, a
well as their behaviour. In the process, nearlyyeeeonomic variable of interest is affected.

13. ICT has greatly contributed to the processreftive destruction, through the birth of new firms
— and industries — and the death of others, wiibl impacts on industrial organisational struesuand
obvious implications for employment. Directly anddirectly, ICT can reduce market friction and
transaction costs and affect competitive positigninvith resulting implications for productivity
improvement and economic growth.

The social dimension

14. The nature of ICT is such that its use and otgpeaxtend well beyond the economic domain. This
is so because ICTs are general purpose technoltdgdscan be used for a broad range of everyday
activities. New modes of individual behaviour hamerged, including new or modified means of persona
communication and interaction. The rapid increasgsie of Short Message Service (SMS) in some pérts
the world represents but one such manifestatiothese phenomena. The phenomenon of the so-called
digital divide,which arises from uneven access to new technolegyyery important aspect of the social
dimension. In light of this interest, a special@eton this topic is included in theuide(see Chapter 8).

Rationale

15. While new research interests emerge periogieallour societies evolve, they are often definable
within rather specific boundaries — an importartivity, an industry or a phenomenon. The informatio
society is not so simple. A host of questions, amen controversy, have surrounded it ranging frben t
economic (both macro and micro), to the social I(eston, cohesion), the socio-economic (the digital
divide), the political (e-democracy), the cultuaald beyond.

16. If decision making on these issues is to beriméd, the production of relevant and reliable
guantitative information is imperative. For examplgithout statistics on business use of ICT, the
productivity paradox could not be understood; e4ommte could not be placed in proper perspective
without measurement of both consumer participationl firm activity; the digital divide cannot be
meaningfully addressed without measures of whates/whom and where; national e-strategies aimed at
growth and economic development can neither begdedinor evaluated without appropriate indicators.

17. The need for measurement brings with it thednkee statistical standards and, perhaps as
importantly, broad access to — and understanding thfose standards. However, the need for statistic
standards does not, by itself, provide the impé&tus work such as this. A critical mass of knovgeds
also required and, as shall become clear in thptersto follow, a considerable amount of new krealge
has been generated in a relatively short time.

18. Significant progress has also been achievdudregipect to use of that knowledge by a number of
countries. The OECD definition and quantificatidneecommerce, for instance, has played a key role i
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policy developments internationally. The origindP98) definition of the ICT sector replaced several
competing and incompatible ones and its 2006 r@vjsilong with revised classifications of its proti
are poised to do the same. Finally, the model sgreé ICT use have set standards for such surveys i
both OECD and non-member countries.

Expected benefits

19. It is hoped that th&uide will facilitate improved harmonisation of practicén this area of
statistics. This, in turn, will enable better imtational comparability of data, a key requirement f
benchmarking, identification of relative strengéml weakness, and tracking progress.

20. TheGuidewill be useful for countries that already have swament programmes and those yet
to start. Newcomers to the field can expect to pregy more quickly than they might have in its absen
They can benefit from work already advanced an@dseired that the outputs of their efforts will Ise a
comparable as possible to those of other countries.

21. It is envisaged that as work continues, Gwede will develop and improve in order to better
serve the needs of OECD member countries and thenational community at large.

Users of theGuide

22. Official statisticians form the heart of théeinded audience of th{Suide Its content is intended
to assist in the consistent application of concepts$ definitions, as well as the collection of camgble
data via statistical surveys.

23. There are other users too, of course, anditivhyde:

* Analysts who interpret the statistical informatimmvided by statisticians will benefit by having
insights into the standards that underlie thatriméttion.

* Policy makers and governments are members of tee agmmunity for the propose@uide
They were quick to try to find appropriate respaente developments associated with ICT and
form a major part of the demand for information.

» Businesses are also likely users. More than evera iperiod of widespread technological
evolution, benchmarking is important as a meanassessing comparative performance and
strategy. This is true both at the industry anch fievel.

* Researchers in many disciplines are active innbig area too. In particular, those involved in
measuring ICT will benefit from the disseminatidrstatistical standards; and

» Finally, international organisations, whose infotima requirements centre on comparability
across countries, are expected to make good ubés@uide

Scope and content of th&uide

24. TheGuidebroadly covers measurement of the informationetg@s outlined in Figure 1 above,
but does not attempt to detail all aspects ot itoduses most attention on the work done by th€ DE
WPIIS, including definition of the ICT and Contearid media sectors and their products; measurerfient o
ICT use by households/individuals and businessesyedl as work on the definition and measurement of
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e-commerce. It includes WPIIS work undertaken diusiness measurement, e-government, trust in the
online environment and ICT investment. It also eevether selected work on ICT measurement, from
within the OECD and elsewhere, including: infrastawe, prices, patents, digital content, ttigital
divide skills, education, occupations, and impacts df.IC

25. It is clear from Figure 1 that, while measuratrend analysis are applicable to every aspect of
the information society, the statistical informatiand methodologies involved are diverse. In reitimgmn

of this, the WPIIS has adopted a pragmatic approabbre priority and statistical feasibility deteéne the
order in which information society issues are exadi Priorities are set in close collaboration vdéta
users — particularly policy makers. Through the esarocess, components of interest will continubeo
added and revised. Future outputs of the WPIISathdrs will be incorporated into subsequent revisio
of thisGuide

26. Following this introductory chapter, the conseof theGuideare organised as follows:

Chapter 2 — ICT products — describes definitions and cléssions relating to ICT goods and
services, measurement of international trade in §odds, and the price and quality of ICT
products.

Chapter 3 — ICT infrastructure — addresses the infrastrectir the information society — access
services, their quality, investment in such semwj@ad tariffs.

Chapter 4 — ICT supply — deals with the supply side of IGBmely the ICT sector, its impacts,
other ICT-producing entities, and ICT patenting\aigt.

Chapter 5 — ICT demand by businesses — describes the OEC&elnsurvey of ICT use by
businesses and includes definitions and discussiatatistical standards for e-business and e-
commerce. It also looks at the topics of ICT inuemtt and expenditure by business, and the
economic impacts of ICT investment and use.

Chapter 6 — ICT demand by households and individuals — dessrthe OECD model survey of
ICT access and use by households and individua$sd includes discussion of e-commerce and
the social and economic impacts of ICT use by hooisis and individuals.

Chapter 7 — Content — describes statistical issues reldtirigformation and electronic content and
more recent work on defining a Content and meditos@nd its products.

Chapter 8 — Cross-cutting topics in information society mgasnent — contains special articles on
selected topics: e-government, trust in the onéingironment and the digital divide as well as
overviews of OECD work on ICT skills and ICT in eddion. It also considers a broader view of
ICT within a social, economic and environmentaltesh

Chapter 9 — The road ahead — concludes with an examinafidtheointernational scene and future
challenges.

27. Detailed material is presented in annexes|bsis:

Annex 1 — OECD standards for ICT statistics — presentemegended definitions and operational
guidelines, and details classifications, definii@md model surveys developed by the WPIIS.
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Annex 2 — Output — chronicles the development of, and iples/links to, OECD output data. It also
includes a discussion of technical issues relatmghe presentation of information society
statistical output

Annex 3 — Member countries — offers a Web-based inventdriCT statistics work by member
countries, including survey metadata, contacts mad outputs. It extends to cover strategies
and analytical outputs where these are available.

Annex 4 — Non-member economies — contains an overviewctiity in non-member economies,
including regional initiatives and activities oftémnational organisations in the field of ICT
statistics.

Annex 5 — Measurement issues for developing economies aftanhe originally contributed by the
UNESCO Institute for Statistics and revised forstleidition of theGuide Annex 5 aims to
facilitate applicability of th&suideto developing economies.

28. TheGuideconcludes with a Bibliography.
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CHAPTER 2: ICT PRODUCTS®

Introduction

29. Product statistics and associated classificafday an important role in basic economic analysi
In relation to ICT, the measurement of consumptaemestic production, market size, investments and
trade all potentially make use of ICT prodiugata, which includes statistics on:

* International trade in ICT goods and services.

» Household expenditure on ICT goods and services.

» Business and government current and capital expeedin ICT goods and services; and
» Domestic production of ICT goods and services.

30. In order to compile statistics on ICT produststisticians require definitions and classificas.

The guiding principles for defining ICT productsedrased on those for the ICT sector (see Chapter 4)
This is reasonable since the latter concept iscbasecharacteristics of products rather than inthsstThe

ICT sector definition was revised in 2006-07, |legdio a definition of its products as follows (OECD
2008a):

ICT products must primarily be intended to fulfir @nable the function of information
processing and communication by electronic meaw$jding transmission and display.

31. The difficulties in establishing a classificatiof ICT products had been recognised by the WPIIS
since 1998. These difficulties are related to theidly changing character of ICT goods and seryices
challenges in relating the definition to availabttassifications and the dated nature of product
classifications such as the United Nati@entral Product ClassificatioCPC)’

32. An ICT goods classification based on He@rmonized Systemsed for trade statistics was first
agreed by OECD member countries in 2003. It wasseedvby WPIIS in 2008 and was based on
subclasses of the 2008 Central Product Classificati’ersion 2 (UNSD, 2008b). A proposal for a
classification of ICT services, based on an eadiaift of the CPC Ver. 2, had been agreed by WRIIS

2006 (OECD, 2006a). During preparation of the 1@bds classification based on the CPC Ver. 2, tie IC

5. This chapter was revised in 2007 and 2009, thithmain changes reflecting the finalisation ofl@mn
product classification based on the United Nati@esitral Product Classification Version 2 (2008).téNo
that the SectioriThe price and quality of ICT produdtss not been revised.

6. “Product” refers to both goods and services.aftarnative term for “product” which is sometimesed is
“commodity”.
7. This is less of an issue for the 2008 versiomhef ICT product classification as it is based loa €PC

Version 2, completed in 2008.

8. The development work was undertaken by the WEIESsifications Expert Group (established to make
recommendations on information economy classificegito the broader membership).
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services classification was reviewed and amends=ajting in a single ICT product classification.t&ks
of the changes made can be found in Annex 1a.

The ICT product classification

33. A history of WPIIS work on developing ICT pradwlassifications can be found in Annex 1a. In
respect of goods, the main changes between thgdGds classification of 2003 and the goods compionen
of the ICT product classification of 2008 were:

» The change in the underlying classification (frédva HS to the CPC), and

* A narrowing of scope, consistent with the changethé definition of the ICT sector, to remove
from the definition goods that “... use electroniogessing to detect, measure and/or record
physical phenomena or to control a physical protdsse Chapter 4 and Annex 1b for more
information).

34. The main features of the 2008 ICT product diassion, and its relationship with both the ICT
sector definition and the Content and media prodiassification, can be summarised as follows: (DEC
2008a)

« One product of the ICT manufacturing induStwas excluded from the classification. Four
products that are linked to an ICT and a non-IChufacturing industry, and two products with
one link (of several) to an ICT manufacturing iniyswere also excluded.

* Two goods that are not products of an ICT industeye included in the classification based on
strong majority support and for consistency withestinclusions. They am@igital camerasand
Other recording media, including matrices and messfer the production of disks

» All of the products of ICT service industries aredither the ICT or the Content and media
product classification.

* Four ICT services were included in the Content aretlia product classification because the
expert group considered that they are more sirtolaontent than ICT. They are the three games
software products and/eb search portal content

* A small number of services that are not product$Cdf industries were included in the ICT
product classification for consistency. They ahee¢ leasing or rental servic@&sjsiness process
management serviceEngineering services for telecommunications andadcasting projects
and two ICT installation services.

 The ICT product classification does not have a ifigegoods/services split (though, for trade
statistics purposes, it is clear which productsga@ds).

35. In respect of ICT services, a classificatioadshon an early draft of the CPC Ver. 2 was retbase
in early 2007 and later revised when a complete p@3ducts classification was developed. The changes
are explained in some detail in Annex la.

36. Annex la contains the full list of ICT produersd groups them into the broad categories shown
in Table 1 below.

9. A product is taken to be a product of an indudtits CPC code (subclass) is linked (in the CR&}he
ISIC class representing that industry.
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Table 1. Broad level categories for ICT products

Number of CPC

Broad level categories subclasses
(products)
Computers and peripheral equipment 19
Communication equipment 8
Consumer electronic equipment 11
Miscellaneous ICT components and goods 14
Manufacturing services for ICT equipment 5
Business and productivity software and licensing services 11
Information technology consultancy and services 10
Telecommunications services 12
Leasing or rental services for ICT equipment 3
Other ICT services 6
Total 99

37. This broad structure plays an important rolth@usefulness of the classification. It is hofied

the structure will allow grouping of product datda broad categories that will be publishable byniner
countries.

International trade in ICT products

38. The 2003 classification of ICT goods was basadthe international Harmonized System
classification of traded goods (HS). It was therefrelatively easy to measure trade in ICT goodsgus
available trade statistics (for example, from thEGD’s International Trade in Commodity Statistics
database or the UN’s Comtrade database (UNSD, R009)

39. With the revision of ICT products, this simgilegk no longer exists. A correspondence between
the goods component of the 2008 ICT product class¢ibn and the 2007 Harmonized System (HS) is
necessary in order to apply the classificationrade statistics. This is expected to be prepar@d@® and
will provide countries with a revised classificatifior measuring trade in ICT goods.

40. Because the scope of ICT goods has narrowegaraah with 2003 (see discussion above), there
will be a break in the time series of ICT tradeadat

41. Data on trade in ICT services are currentlytéchin their detail compared with data on trade in
ICT goods. A reviseflanual on Statistics of International Trade in Seegis due to be released in 2009
and is expected to include a slightly more detadtasbsification of ICT services. The current seegic
classification used by UNSD in its UN Service Trddatabase is the Extended Balance of Payments
Services classification (EBOPS), which inclu@smputer serviceandTelecommunications services

The price and quality of ICT products
42. The report of the meeting of the 2002 IAOS @oafceOfficial Statistics and the New Economy

(ONS, 2002a) identified measurement methodologieding to the price and quality of ICT products as
among the most pressing issues in the field of @esnomy measurement.
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43. While this is an area not directly examinedh®s/WPIIS, it is a topic that concerns OECD, NSOs
and other groups such as the Voorburg Group oncaartatistics.

44, For a brief overview of the conceptual issueating to the price and quality of ICT products,
readers are referred to work by Ahmad, Schreyendall (2004) and Pilat, Ahmad and Schreyer (2004).
These papers summarise the challenges involvednstructing price indices for ICT products, which
include:

» Incorporating the rapid price fall and quality iease of ICT components since about the mid-
1990s.

* The use of hedonic functions that link the pricelGf equipment and software to quality
characteristics (such as speed and memory); and

» Differences between price indices of the three syplesoftware — own account, customised and
pre-packaged.

45, A more detailed OECD study on hedonic indextndbook on Hedonic Indexes and Quality
Adjustments in Price Indexes: Special Applicatiornformation Technology Product&as published in
late 2004 (Triplett, 2004). Thelandbookwas the result of work undertaken by Jack Tripttithe
Brookings Institution for the OECD. For the benefitreaders, extracts of relevant parts of the phpee
been included as a short article below.

Hedonic indexes and quality adjustments in pricedaxes for IT products
Introduction

46. The objective of thelandbook on Hedonic Indexes and Quality Adjustmenfrice Indexes:
Special Application to information Technology Protius to “contribute to a better understanding of the
merits and shortcomings of conventional and hedonéthods, and to provide an analytic basis for
choosing among them.” It compares and contrast$otfie and statistical properties of hedonic method
and conventional methods and the results of empipthem in different circumstances. In ChapteritV,
reviews empirical evidence on the difference tHedraative methods make in practice, and offers an
evaluation framework for determining which is bette Chapters Ill, V, and VI, the handbook set$ ou
principles for ‘best practice’ hedonic indexes. 3éerinciples are drawn from experience with hedoni
studies on a wide variety of products. Although naigdhe examples in the handbook are drawn froi IC
products, the principles in it are very general apgly as well to price indexes for non-ICT produittat
experience rapid quality change, and also to pridexes for services, which are affected by quality
changes fully as much as price indexes for goodsaeSobjections that have been raised to hedonic
indexes are presented and analysed in ChapteAWlappendix discusses issues of price index thiaty
apply to quality change, and presents the econtimairy of hedonic functions and hedonic price iredex

47. TheHandbookproject was initiated by the Statistical Workingr®® of the OECD’s Industry
Committee'’ Its objectives were to:

» Provide an accessible guide to the different apgives towards constructing ICT deflators, to
permit officials involved in producing and usingth to make informed choices.

10. Now the Committee on Industry and Business enwent (CIBE).
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» Discuss, in particular, some of the arguments tiaae surrounded the construction and use of
hedonic methods in deriving price indices and camplaem with more traditional practices; and

» Improve international harmonisation by increasiransparency about different country practices
in this field and by providing methodological guida for new work.

48. Deflators for output, input, and investmenbfgroducing productivity measures or value added
in national accounts — are derived primarily frorc@ indexes estimated by statistical agencies.tiéne
the deflators are consumer (retail) price index&2l (or RPI) or producer (wholesale) price index@BlI(or
WRPI), quality change has long been recognised asape the most serious measurement problem in
estimating price indexes.

49. In national accounts, any error in the deflatoeates an exactly equivalent error of opposite s
in the real output, real input, real investment el consumption measures (which are referred the
Handbookas ‘quantity indexes’). For this reason, discugsire problems posed by quality change in price
indexes is the same thing as discussing the prabtémuality change in quantity indexes, and trereein
measures of productivity change as well.

50. Different quality adjustment methodologies amployed for ICT products across OECD
countries, and they seemingly make large differemeehe trends of price movements for these prisduc
A Eurostat Task Force (Eurostat, 1999), reviewifd lindexes for the early 1990s, found a smaller
dispersion among European countries’ ICT deflat@at still, price declines recorded by national
computer deflators in Europe ranged from 10% to 4&86 again, the largest price decline was based on
hedonic price index (France). The Task Force catedlthat price variation in this range could affé®P
growth rates by as much as 0.2%-0.3% per year,ndigpg on the size of a country’s ICT sector.
International comparisons of productivity growthwebe affected by approximately the same magnitude

51. If different quality adjustment procedures amo®ECD countries make the data non
comparable, then the measured growth of ICT investrand of ICT capital stocks will not be compaeabl
either. Data non-comparability for ICT deflatorayéstment and capital stocks therefore createsuseri
limitations to making international comparisons exfonomic growth and understanding international
differences in productivity trends and levels aodrses of growth. When ICT data are not internatiign
comparable, estimates of the impact of ICT on ecvagrowth in different OECD countries have limited
if any, meaningfulness.

52. TheHandbookreviews the methods employed in price indexesdjasa for quality change. A
natural division is between ‘conventional’ methdgsically employed by the statistical agencies @iy
OECD countries (discussed in Chapter IlI), and hidenethods for adjusting for quality change
(alternatively known as hedonic price indexes). HEteer have a prominent place in price indexed@ar
products in several OECD countries. Hedonic metHodgroducing quality-adjusted price indexes are
reviewed in Chapter Ill. Thélandbookalso sets out principles for ‘best practice’ headdndexes (in
Chapters I, V, and VI). These principles are dnafkom experience with hedonic studies on a wide
variety of products.

Conventional price index methodology

53. Agencies that estimate price indexes employarlye universally, one fundamental
methodological principle. The agency chooses a kawipsellers (retail outlets in the case of consum
price indexes, or CPIs, producers for producerepndexes, or PPIs) and of products. It collegtsiee in
the initial period for each of the products seldcféhen, at some second period, it collects theepior
exactly the same product, from the same sellet,waa selected in the initial period. The priceexds
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computed by matching the price for the second desiibh the initial price, observation by observatior
‘model by model’.

54, The full rationale for this ‘matched model' metiology is seldom explicitly stated, and its
advantages sometimes are not fully appreciatedctifad, it is well known, is a device for holding
constant the quality of the goods and servicesgrfor the index. Indeed, one significant sourcerafe
index error occurs when the matching methodologgaks down for some reason — some undetected
change in the product makes the match inexacteoptbduct observed in the initial period disappeauc
cannot be matched in the second. These situanapart quality change errors into the ostensiblycmed
price comparisons. Analysis of quality change erisra major topic of thelandbook

55. Another aspect of the matched model methodoledgss commonly perceived. Matching also
holds constant many other price determining fadteas are usually not directly observable. For gxam
matching on sellers holds constant, approximatedyailer characteristics such as customer service,
location, or in-store amenities for CPI price qtiotas. For the PPI, matching holds constant, again
approximately, unobserved reliability of the progube reputation of the manufacturer for afterdear
service, willingness to put defects right or topasd to implicit warranties, and so forth. Although
controlling for quality change is one of its objees, matching the price quotes model by modebtgurst

a methodology for holding quality constant in items selected for pricindt is also a methodology for
holding constant non-observable aspects ofrdresactionghat might otherwise bias the measure of price
change.

56. The problem of quality change potentially agige price indexes whenever transactions are not
homogeneous. It thus affects all price indexesjusttprice indexes for high technology productsprice
indexes for goods and services that are thoughsdoye measure, to experience rapid quality change.
Even if the product is homogeneotrgnsactionsare not homogeneous and it is transactions thienia

a price index. The matched model method is a dekieieis intended to hold constant the characiesisif
transactions.

57. Moreover, buyers switch from one seller to hapin search of a more favourable price/service
combination. For example, personal computers (R€&s)ncreasingly sold over the Internet, rathen tima
retail computer stores. Consumers on average elydelue the retailing services provided by ‘briakd
mortar’ stores by less than the price differentiatween them and online sellers. When buyers switch
between distribution outlets, they may experiemge price changes that are more favourable thaaribe
that the matched model, matched-outlet method messu

58. Some methods that have been proposed for corgpqtality-adjusted price indexes imply
modifying or replacing the matched model methodgldtyice index agencies have been reluctant totadop
alternatives that require abandoning the matchedehmethodology.

Hedonic price index methodology

59. According to theHandbook“A hedonic price indexs any price index that makes use of a
hedonic functionA hedonic functioris a relation between the prices of different etiels of a product,
such as the various models of personal computed,tlde quantities otharacteristicsin them.” As
implied by this definition, hedonic indexes maydmenputed in a number of ways. For example, a hedoni
function for computer equipment is typically estteth using an ordinary least squares regression and
describes a relationship between, at a minimurogpgpeed and memory.

60. Four major methods of calculating hedonic pmcexes have been developed for estimating ICT
price indexes. Each of these methods uses a diff&hed of information from the hedonic functionhd
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first two described in thélandbook(the ‘time dummy variable method’ and the ‘chaeastics price
index method’) are sometimes referred to as ‘dinegtthods, because all their price information ceme
from the hedonic function; no prices come from dteraative source. Direct methods require that a
hedonic function be estimated for each period foictv a price index is needed.

61. The second two hedonic price index methods ‘{tedonic price imputation method’ and the
‘hedonic quality adjustment method’) have been dieed as ‘indirect’ or ‘composite’ methods. Thegar
often called ‘imputation’ methods, because the hadfunction is used only to impute prices or tguat

for quality changes in the sample of computersaises where matched comparisons break down. The rest
of the index is computed according to conventiamakched model methods, using the prices that are
collected in the statistical agency’s usual sample.

62. TheHandbookdescribes the four methods in detail and compihiess with each other and with
conventional methods. In practice, statistical agenthat have implemented hedonic indexes havélymos
used the hedonic quality adjustment method, padiause of the necessity for producing a timelgxnd
The hedonic quality adjustment method can be egtunasing a hedonic function from a prior period,
where the dummy variable method (and other methatg)ires the current period’s hedonic function as
well. But there is no reason why the dummy variabkthod should not be employed when it is feasible.
Its major liability is the difficulty in introducig weights into the dummy variable index.

63. For more information, readers are referrethédtandbook available on the OECD Web stfe.

11. http://www.oecd.org/datacecd/37/31/33789552. pdf
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CHAPTER 3: ICT INFRASTRUCTURE 12

Introduction

64. In the late 1980s, the OECD started work onindef performance indicators for the
telecommunication industry, with the aim of enaglinternational comparison and informing policy.€Th
reportPerformance Indicators for Public Telecommunicasiddperators(OECD, 1990) summarised the
initial set of indicators used by the OECD to conepte development of telecommunication services in
member countries. The report also included a summithe initial OECD methodology for comparing
telecommunication tariffs. This methodology fornted basis for analysing the telecommunication secto
in the biennialCommunications OutloglOECD, 1991 onwards).

65. The International Telecommunication Union’s)TTelecommunication Indicators Handbook
(ITY, 2007a) identifies and defines key telecommation/ICT indicators for analysing the secterg(
number of telephone lines, cellular mobile subsasbInternet subscribers and users, létlt)s goal is to
assist the standardisation of statistics in ordemmprove analysis and comparisons within and a&cros
countries and telecommunication operators. Givext the telecommunication/ICT sector continues to
change rapidly, the indicators to measure the aetacunication/ICT sector need to be adapted regularl
The impressive growth and changes in the mobilelatetnet sectors over the last few years, for gotam
have called for the revision of existing definitton Since its first publication in 1997,
Telecommunication/ICT regulators, operators anerivdtional agencies have provided valuable comments
on thelndicators HandbooKkThese changes are discussed and the indicatorislemtd and adopted at the
ITU's World Telecommunication/ICT Indicators meefjnwhich is organised regularly. The last (fifth)
World Telecommunication/ICT Indicators meeting togllace in October 2006 and approved a revised
version of the indicators (ITU, 2007b).

66. ITU's definition of public telecommunicationfiastructure originally excluded broadcasting.
Given the interest in platforms other than cir@wtitched telecommunication networks, which can now
provide ‘like-services’, the ITU later appended idigfons for broadcasting e(g. cable television
connections, homes passed by cable, direct to Isamaedlite antennas and so forth). It should bedthat
not all services defined in thimdicators Handbookcontinue to be offered in OECD countriesg
telegrams) and new infrastructures and services Bmerged that are not yet covered byHhadbook

67. At the time that the ITU'dicators Handbookvas created, the public telecommunication sector
excluded private networks that either did not awtcally connect to the public network or that had
limitations on membership. Prior to widespreadriisation, networks such as the Internet that atpeelr

12. This chapter was updated in 2007 and, by 2808mewhat out of date. The main changes in 20&Yeé w
revisions provided by the ITU.

13. Historically, the term ‘public telecommunicatisector’ referred to telecommunication infrasttwetover
which services were provided for the public at é&ardraditionally, this included telecommunication
networks é.g. telephone, telex, telegraph, data) which consisieexchanges (switches) linked by
transmission circuits that connect subscribersatthedther and with subscribers abroad. The terroligiu
referred to the access arrangement (anyone cohitshbe to the network) rather than the ownership®
network.
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in parallel with or overlaid telecommunication i$tructures, were not considered part of the public
telecommunication sector. They were used by ‘clogser groups’, such as academia, and were not
accessible by the public. When the Internet wasneernialised and became a mainstream part of the
public telecommunication market, ITU started toleli data to capture this development. Today the
Internet market is captured in the ITUiglicators Handbookhrough several indicators, including Internet
subscribers, Internet users and international metebandwidth. Internet subscriber data are defimed
modes of access, and a distinction is made betdie¢nip and broadband access. The latter is diviged
access technology, including DSL, cable and otheaidband technologies.

68. The OECD’s main publications in this area dmeQ@ommunications Outlogkhe Information
Technology Outlooland theScience Technology and Industry Scorebo®&CD publications can be
purchased or freely read on line (see Bibliograpihng Annex 2 for details). Reports in the area of
Communication Policy can also be freely downloafiech the OECD Web sit€. ITU publishes its data
in a number of formats, including in electronic rfat, and particularly through its World
Telecommunication Indicators Database, and in uarfaublications. Leading ITU publications in thisa
include theWorld Telecommunication Development Reptre Yearbook of Statisticsas well as the
Regional Telecommunication Indicators Repbtts.

Public switched telecommunication networks (PSTN)

69. In most countries, ministries dealing with ¢el@munications or telecommunication regulatory
authorities collect a basic set of indicators, wh#dlows them to monitor market development, inform
policy and ensure efficient regulation of the cominations sector. For the most part, these indisadce

tied to a serviceg(g.telephony) provided over a specific infrastruct(gay. PSTN). Increasingly, it has
become evident that the diffusion of the Internedl ahe increased penetration of broadband services
necessitate a more comprehensive list of indicators

70. ITU’s Indicators Handbooklefines a range of traffic measures for the PSITi¢. measurements
used across countries are generally one or momiofites, units of time or number of calls. The swea
chosen generally relates to the structure of tiiifa particular countrye(g. unmetered local calls are
generally counted by calls rather than minutesY.NP8affic may also be recorded in relation to wiestit
is local, domestic long distance or internatiofdlese categories are increasingly less applicabted
way that telecommunication prices are structunedhat tariffs are becoming less sensitive to distaand
time. An improvement in traffic indicators has beerinclude and distinguish fixed and mobile oraging
calls, including those that are on- and off-Intéredls. This has been particularly important iawiof the
accelerating usage of mobile telephony, espedialdieveloping economies.

The Internet
A note on infrastructure technologies

71. For a variety of reasons, most analysts exgacdnsition from circuit switched networks to IP
networks {.e. those that use the Internet Protocol). Sometirheset are referred to as ‘next generation
networks’. These networks are expected- tand increasingly can provide any service that might once
have needed a specialised or dedicated infrasteuclielecommunication carriers, for example, which
once specialised in telephony, are beginning twigeotelevision services over DSL connections. g t
same time, an increasing number of cable televisedworks are providing Internet telephony. In facty

14. They are available atww.oecd.org/sti/telecom

15. Information on ITU publications can be foundhdtp://www.itu.int/ITU-D/ict/publications/
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platform that can provide broadband access toritezriet enables the user, with the appropriateiteim
equipment and software, to access Internet telgpbervices. As a result of these developmentsjceesv
are no longer tied to specific platforms. A houddhwithout a fixed telephone line may still have a
telephony service provided by a different platform.

72. The Internet, of course, uses some elemertteedhfrastructures created for PST&lg. dial-up
services use local loops. In that sense, the leteamd other private networks that overlaid public
networks, were recorded during historical dataemibn.

73. Notwithstanding this, a range of new acces$in@logies has emerged that use upgraded
elements of infrastructures built for circuit swiéd and alternative networks. In the case of
telecommunication networks, the primary developnier® been the deployment of digital subscribesline
(DSL). Cable modem access is enabled by netwodtshtive been upgraded from their original purpdse o
providing cable television. A range of terrestrided wireless and cellular mobile platforms casaoal
provide broadband access. In respect of cellulavicge UMTS (Universal Mobile Telecommunications
System) represents an evolution in terms of sesvaned data speeds from ‘second generation’ mobile
networks to ‘third generation’ (3G) mobile techrgiles. At the same time, a range of fixed wirelexeas
platforms can provide broadband access within al laea €.g. WiFi) or over a wider areae(g. Wimax

and Mesh Wireless Networks).

74. A distinction between cellular and fixed wisedas that some fixed systems require an antenna
fixed on a building to receive service. Cellulatvnerks provide a greater ability for users to rdastween
cells than do fixed wireless networks (though fixeideless networks can provide mobility within thei
coverage areas). Two-way broadband access viditeatelquires a user to have a receiver capable of
downstream and upstream communication. One-wayligateroadband access, and broadband access
provided via digital television, require an altdima uplink technology (generally via an analoguéSDN
telephone line). Broadband access via power lisesother emerging platform. Finally, combinatiohs
these networks can be used to provide broadbaressicEor example a satellite or power line might be
used to provide a connection to a location, wittalcaccess provided with WiFi. In terms of defioitj

this group of access technologies is generallyrredeto as broadband (or high speed Internet acc&ss
major emerging issue is that of capturing voicdficaver IP (VolP) based platforms. The accelemgti
pace of VoIP has posed challenges for traffic measant.

Broadband measurement

75. There is no standard definition of the thredlegeed for broadband. Recommendation 1.113 of
the ITU Standardization Sector (ITU-T) defines lolioand as a transmission capacity that is faster tha
primary rate ISDN, at 1.5 or 2.0 mbps (ITU, 200).the United States, the Federal Communications
Commission (FCC) established one of the first thotds for reporting on the deployment of advanced
telecommunications. The FCC set the speed for bavatiaccess at 200 kbps in one or both directions.

76. When the OECD first began to collect data entttke-up of DSL and cable modem access, there
was no DSL or cable modem service advertised atthet 256 kbps for downstream connectivity. As thi
threshold was higher than basic ISDiN(128 kbps) it seemed a convenient benchmark by hwtac
exclude ISDN, which was counted elsewhere, andrdette new services that had become widely known
under the collective term of broadband accessth@purpose of statistical collections, ITU’s brbadd
indicator is called “Total fixed (wideband and) adiband Internet subscribers” and defined at speguks

to, or greater than 256 kbit/s, in one or bothaioms.

77. In June 2002, the European Commission’s Coneatiohs Committee (COCOM), established a
working definition for the collection of broadbaddta in the European Union area. The thresholddspee
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for both incumbent telecommunication carriers aed rentrants was set by COCOM at 144 kbps. The
objective was also to exclude basic ISDN linest(tisa128 kbps).

78. The issue of setting a baseline speed for baat] in so far as measurement for OECD
countries is concerned, is a transient one. In 2088&com New Zealand and France Telecom’s baseline
speeds were both 128 kbps. At the close of 2004 there increased to 256 kbps and 512 kbps
respectively. In 2003, the highest speed offereéftaynce Telecom to residential users was 1 mbptheit
close of 2004 an 18 mbps service was introduced feimilar price. In the United Kingdom, the cable
operator NTL raised its baseline speed from 12& kb0 mbps between 2003 and 2005.

79. Policy makers have an interest in the takefumnous broadband speeds because some services
can be better utilised at higher speeds. Howevere a DSL, cable modem or other broadband conmectio
is in place it can be upgraded to a higher speextorlingly, it seems unproductive to exclude a
connection at one speed that might be increasedrapetition in the market increases. An alternatore

the near future would be to set a speed over whahices that require high speed can perform at a
reasonable level. While this will no doubt changerdaime, the original ITU definition of 1.5 or 2rfbps
might be a useful starting point. If this approaatre adopted, broadband connections could be fdassi

by two categories with services advertised at ugr tabove 1.5 or 2.0 mbps.

Internet network statistics

80. The Internet, by its very nature, enables ttatse collected about itself through online survefys
computers and servers connected to it and integeaetichanges between applications. Examples include
surveys of Internet hosts, secure servers and pemhaconnectionS. Programs such as anti-virus
software and firewalls can also remit informati@nat central point where these data are aggregated t
provide information on security of networKs.

81. An increasing area of information in the realiinternet statistics lies in the collection of
domain names registered. These in turn providenamht into the growing ubiquity and diffusion in
Internet usage both in the developing and developmth. These categories primarily relate to the of
identifiers such as domain names, Autonomous Systembers (ASNs) and IP addresses. ICANN and
most organisations with responsibility for countgde domain names make statistics available on
registration:® Regional Internet Registries that include RIPEr¢ipe), ARIN (North America), LACNIC
(Latin America and Caribbean), APNIC (Asia-Pacifar)d AFRINIC (Africa) also generate statistics on
their activities™® The Internet Society also maintains a site withkdi to various sites containing
information related to the Intern@t.

16. The longest running survey of Internet hostgonsored by ISC, can be found at:
http://www.isc.org/index.pl?/ops/ds/Netcraft conducts surveys of secure servers aabed line
connections to the Internet. Their Web site idtp://news.netcraft.com/

17. See, for example, DShield which provides afpiat for users of firewalls to share intrusion infation
at: http://www.dshield.org/or McAfee’s Virus map atittp://us.mcafee.com/virusinfo/default.asp

18. Registry reports to ICANN for generic top lewddmains are athttp://www.icann.org/tlds/monthly-
reports/

19. ARIN’s statistics are available dtttp://www.arin.net/statistics/APNIC statistics can be found at:

http://www.apnic.net/statst ACNIC statistics are ahttp://lacnic.net/en/est.html

20. http://www.isoc.org/internet/stats/
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Internet traffic exchange measures

82. In most countries there are no data recordiegnational total’ for traffic carried by networks
using the Internet protocol. Australia is one af thw countries where there are official data add on
Internet traffic. These data are generated fromAihgtralian Bureau of Statistics annual Internetivity
Survey (ABS, 2007). The survey collects data on mivenber of megabytes downloaded by users
subscribing to ISPs in Australia.

83. In other countries, data may be available fafividual operators and a number of Internet
Exchange Points (IXPs) publish statistics abotffitrpassing through their infrastructufeData are also
sometimes available about which networks have tliraffic exchange relationships. These can eitiger
seen in the peering tables at IXPs or via othercas®®

84. The “Weekly Routing Table Report” is an autoedatveekly e-mail describing the state of the
Internet Routing Table as seen from APNIC's roinedaparf’ The report is posted weekly to several
mailing lists dealing with technical aspects of thiernet. It includes a number of indicators foe global
Internet, such as the number of autonomous systethe routing table, and these data broken oWRIBYy
region. Autonomous Systems are networks with thein distinctive routing policies that appear in the
Internet routing table. In October 2005, there wame than 20 600 Autonomous Systems (ASes) in the
world — up from less than 3 000 at the close of 1997.

85. In the United States, the Cooperative Assamiafor Internet Data Analysis (CAIDA) is a
collaborative undertaking among organisations exdbmmercial, government, and research sectorglaime
at promoting greater co-operation in the engingeand maintenance of a robust, scalable globatriate
infrastructuré* This includes the creation of Internet traffic et (in collaboration with the Internet
Engineering Task Force/lP Performance Metrics grang other organisations) and work with industry,
consumer, regulatory, and other representativeassure their utility and acceptance. Another United
States based institution is the Packet Clearingseldi®CH). PCH is a non-profit research institut th
supports operations and empirical analysis in thasaof Internet traffic exchange, routing econamind
global network developmefit.

Quiality of services

86. In 1990, the OECD defined a list of indicattms monitoring quality of service in respect of the
PSTN (OECD, 1990). The ITU includes three qualityervice indicators in itthdicators Handbookall

of which refer to the PSTN. Over time, some of éh@mdicators have become less relevant for many
OECD countries. In most OECD countries, for examglere is no waiting list for a fixed telephoneeli
and service can be provided on demand. Since ibmalrindicators were defined, new services hasenb
introduced €.g. broadband Internet access) or have increased portance €.g. mobile telephony).

21. See, for example, the Amsterdam Internet Exghathttp://www.ams-ix.net/technical/stats/

22. The Swiss Internet exchange matrix is hatp://www.swissix.net/peermatrix.php\ traceroute between
any two ISPs will generally show if they have aedirtraffic exchange relationship or exchange irafia
additional networks.

23. For example, the report is posted to the NArtterican Network Operators Group (NANOG) Mailingt]i
the archives of which are dtttp://www.merit.edu/mail.archives/nanodRefer also to the weekly CIDR
report athttp://www.cidr-report.org/

24. http://www.caida.org/

25. http://www.pch.net/
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Telecommunications regulators in some countries itmorihese services but there has not been any
international harmonisation of methodologies anfind®ns. Some regulatory authorities have begun t
measure the quality of broadband connections btheaime of writing, this was not widespread.

Infrastructure investment

87. The OECD and ITU both collect data on investnierpublic telecommunication networks and
use the definition in the ITU tndicators HandbookThe key word in this definition is ‘public’, whHic
refers to offering services to the public rathearttownership of the network. This indicator does no
record expenditure by business on telecommunicagguipment or facilities that are not used to p®v
services to the public. It is aimed at collectimg tcapital expenditures of network operators affgri
services to the publie(g.telephony and Internet access).

Tariffs

88. The OECD has developed a methodology for comgéariffs for telecommunication services in
respect of fixed line telephony (residential anagbiusiness), cellular mobile services (low, mediand
high user), international fixed line telephony ffariand leased lin€$.In all these cases, a basket of
services is included. For example, the residefikall line basket includes a standard line rental & 200
calls per annum spread over different distancestiames of the day/week. Variations include adding t
costs of calls to mobile networks and internatiocells to the basket. ITU collects tariff informati on
telecommunication services through its telecomnatioa indicators questionnaire, which is addregesed
countries (usually the regulatory authority or Mimistry in charge of telecommunications/ICT). Reted
tariff data, particularly in respect of mobile almiernet services, are complemented by researabr.der

to facilitate international comparison, data fotefi and mobile telephone tariffs are based on eethr
minute call for both peak and off peak hours. Congpas are also undertaken, by both the OECD and
ITU, on prices for Internet access.

26. “OECD Telecommunication Basket Definitions, QQhttp://www.oecd.org/datacecd/52/33/1914445. pdf
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CHAPTER 4: ICT SUPPLY?

Introduction

89. The first major achievement of the WPBfi8ame in 1998, when OECD member countries agreed
on a definition of the ICT sector as a combinatdmanufacturing and services industries whose ymrisd
capture, transmit or display data and informatidecteonically. The definition was based on the
International Standard Industrial ClassificationAdif Economic Activities, Revision 3 (ISIC Rev. and
was considered to be a first step in obtainingahiheasurement of the ICT sector. The definitiomsw
revised slightly in 2002, reflecting the releasdSIC Rev. 3.1 (UNSD, 2002).

90. Recognising the importance of continually rewig statistical standards, delegates agreed at the
outset that periodic reviews of definitions woulda WPIIS to “re-assess the conceptual foundatibits
standards, take account of the lessons learned thilr implementation and make good use of
improvements in the underlying classification syse (OECD, 2006b). A good opportunity to revieve th
ICT sector definition was presented in 2006, whk tompletion of revisions to ISIC Rev. 4 (UNSD,
2008a). The OECD was an active participant in 8I€ Irevision process and the classification inctude
improvements to ICT-related categories. In 200&vased definition of the ICT sector based on IR€&y.

4 was agreed by OECD member countries (OECD, 2006b)

The ICT sector definition

91. ICT production takes place in many industregther as a principal or secondary output. It is
therefore not possible to use industry statistiogett a complete measure of ICT production. NeedsHs,
the identification of industries whose principabguction is ICT goods or services was thought t@ibe
essential component of an information society stiatil framework. It allows for international connisan

of the relative importance of these industries andlysis of differences in the industrial structucd
countries.

92. The list of ICT sector activities (industriegds originally decided on the basis of the follogvin
set of principles.

» For manufacturing industries, the products of ad@ate industry: must be intended to fulfil the
function of information processing and communiaatiocluding transmission and display,
must use electronic processing to detect, measulerarecord physical phenomena or to control
a physical process.

» For services industries, the products of a candidadustry: must be intended to enable the
function of information processing and communicatiy electronic means.

27. Revisions made to the first part of this chaptainly reflect changes to the ICT sector defimiti(per
OECD, 2006a). Revisions to information on ICT pé&tenactivity were provided by Héléne Dernis of the
OECD. The SectionThe impacts of an ICT sectavas not revised.

28. Then theAd HocMeeting on Indicators for the Information Societyder the aegis of the ICCP Statistical
Panel.
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93. Changes to the principles were discussed dwi@if and finally agreed in 2007. The main
difference was the removal of the second elementrfanufacturing industries, leading to a narrower
definition of the ICT sector, as follows:

The production (goods and services) of a candid@hgstry must primarily be intended to fulfil
or enable the function of information processingl amommunication by electronic means,
including transmission and display.

94. When the first ICT sector definition was deyeald in 1988, it was recognised that the preferred
procedure would have been to first define ICT goawid services, and then to formulate the ISIC ekass
that had activities (manufacturing, wholesaling)ettvolving those goods and services. Howeveagrier

to obtain an initial set of indicators for the IG&ctor in a limited amount of time, the approadtetawas

to first define the activities, and subsequentlyrkvon a list of ICT goods and services that could
complement and help to refine the activity-basdthden.

95. At its 2002 meeting, the WPIIS reviewed theirdtébn. The group decided that the definition
should not be changed, except to take into acctumtsplit of ISIC 5150Wholesale of machinery,
equipment and suppligbat was introduced in the 2002 ISIC revision (R&l). The change made to the
ICT sector definition was to replace ISIC 5150 witle two new classes 51%¥holesale of computers,
computer peripheral equipment and softwared 5152Wholesale of electronic and telecommunications
parts and equipment

96. The United Nations Statistics Division startiegising the ISIC in 2001. The WPIIS Secretariat
examined the May 2004 draft of ISIC Rev. 4 andlaile 2004, in consultation with interested member
countries, put a submission to the United Natiorechhical Subgroup (of the Expert Group on
International Economic and Social Classificatioos)classes with ICT activities. The OECD submission
was generally supportive of the proposed chandestafg the ICT sector, supported proposals preshou
made (by OECD or others) and proposed some splitere feasible, to other classes. The OECD
submission was generally accepted by the Tech8igagroup.

97. With the changes to ISIC nearly final, WPII&r&td work in 2006 on reviewing the definition.
The work was finalised and released in 2007, whik tesult being an ICT definition that looks
significantly different from the original 1998 defiion. Agreed changes included:

« Changes to the principles as outlined above, iagulin the omission of Class 2651 —
Manufacture of measuring, testing, navigating asmtrol equipment.

 Changes resulting from changes to ISIC Rev. 4, ifistance, more ICT-specific classes,
especially in Manufacturing; and

* The removal of Manufacture of fibre optic cablenfrthe definition.

98. The United Nations Statistics Division has &gy recognised the OECD ICT sector definitions
as alternative structures of information and comigation technology industriés.

99. Annex 1b provides more information on WPIIS kvon the ICT sector including deliberations
leading to its agreement, the original (1998), sedi(2002) and current (2006-07) definitions ofgketor,
and some practical notes on data collection.

29. For examplehttp://unstats.un.org/unsd/cr/registry/docs/i31pidf
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Production of ICT goods and services outside the [Csector

100. While the WPIIS has focused on the productotivity of businesses that comprise the ICT
sector, it is acknowledged that they are not thlg entities in the economy to produce ICT goods and
services. The latter may be produced by other sediar instance general government, and by busases
outside the ICT sector. Their output may be ICTdpicis produced for sale or for own use.

101. Additionally, ICT products that primarily oigite from the ICT sector may be produced by
organisations in other industries for sale or owa.un particular, ‘own account’ software, thasadtware
development work done by entities for their own,usay be significant for some businesses outside th
ICT sector and for general government organisatiéttempts are underway in a number of countries to
measure the investment in ‘own account’ softwar@rédviinformation on this subject can be found in
Chapter 5.

The impacts of an ICT sector

102. The ICT sector may have considerable impatteamnomic performance, as it is characterised
by very high rates of technological progress, ougmd productivity growth. These characteristicplyma
considerable contribution of the sector to econavige performance.

103. The impacts of the sector can be examinedvaral ways- directly, through its contribution to
output, employment or productivity growth, or iralitly, for example as a source of technologicahgka
affecting other parts of the economy.

Empirical work

104. OECD work has primarily focused on the diiegtacts of the ICT sector. For example, in most
OECD countries, the contribution of ICT manufaatgrto overall labour productivity growth rose otlee
1990s (Pilat and WGolfl, 2004). OECD estimates shthat ICT manufacturing made the largest
contributions in Finland, Hungary, Ireland and Karevhere close to 1 percentage point of aggregate
labour productivity growth in the 1995-2001 perieds due to ICT manufacturing. The ICT-producing
services sector (Telecommunications and Computeices industries) plays a smaller role in aggregat
productivity growth, but has also been charactdrisg rapid progress (OECD, 2003c). Some of the
growth in ICT-producing services is also due to éneergence of the computer services industry, which
has accompanied the diffusion of ICT in OECD caestr The development of these services has been
important in implementing ICT, as the firms in thesectors offer key advisory and training servied
also help develop appropriate software to be usedmbination with ICT hardware.

Measurement issues

105. A number of problems affect the measuremeth@ieconomic impacts of the ICT sector. First,
the official OECD definition of the ICT sector catnbe easily applied to the analysis of output and
productivity growth. Analysis of productivity grolvtrequires time series of value added and/or ptamuc

in constant prices, which implies price deflatoos the appropriate industries. These are typicadly
available for detailed categories and OECD work thasefore primarily focused on the main categories
that can be distinguished in the national accolmytsactivity, i.e. ISIC 30-33 (Electrical and Optical
Equipment), ISIC 64 (Post and Telecommunicationsl)I8IC 72 (Computer and Related Activitié).

30. These are references to the 2002 definitichefCT sector.
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106. Second, the available deflators are not alwaysparable across countries. Several countries use
hedonic methods to deflate output for the compimgustry €.9. Canada, Denmark, France, Sweden and
the United States), whereas other countries uswlatd deflators. Adjusting for these methodological
differences in computer deflators for the purposea oross-country comparison is difficult sincerthare
considerable cross-country differences in indusspacialisation. For example, only few OECD coigstr
produce computers, where price falls have been nagrigl; many only produce peripheral equipmenthsuc
as computer terminals. The differences in the caitipo of output are typically larger than in congu
investment, where standardised approaches haveapgéad €.9.Schreyeet al, 2003).

Future developments

107. There are several issues related to the edorimmpacts of the ICT sector that would benefit
from further analysis. For example, questions carrdised regarding the link between having an ICT
sector and benefiting from ICT investment and &®ne analysts have used the experience of a country
such as Australia to suggest that having a largen@nufacturing sector might not always be necgssar
However, this hypothesis would benefit from morse@ch as there could be spill-over effects assutia
with having an ICT manufacturing sector. Moreovier,order to benefit from ICT use, it might be
important to have a well-developed domestic induptoviding software and computer services to firms
using the technology. This hypothesis would alstefiefrom further analysis.

ICT patenting activity
Introduction

108. Patents are an intellectual property rightadsby authorised bodies to inventors allowing them
to make use of, and exploit, their inventions fdingited period of time (generally 20 years). Péteare
granted to firms, individuals or other entitieslasg as the invention fulfils certain criteria: ntust be
novel, involve an inventive stepd. be non-obvious) and be capable of industrial appibn. The patent
holder has the legal authority to exclude otheosnfrrommercially exploiting the invention during the
duration of the patent life. In return for the owstep rights, the applicant must disclose inforiomti
relating to the invention for which protection isught. The disclosure of the information is thus an
important aspect of the patenting system.

Statistical and policy use of patent indicators

109. Patents are a key measure of innovation auffhgy can be used to measure R&D output,
knowledge spillovers, inventive performance, asd to assess the direction of research, and thtegic
aims of companies. Patents can also provide aghhsito the level of internationalisation (of invative
activities), co-operation (of R&D activities) andhility of researchers. Patents data are widelyl isea
proxy for innovation and Griliches (1990) refergttents as “a good index of inventive activity”.

110. Since there are many advantages associatdéd patents as statistical indicators, they are
frequently used, along with other science and teldgy (S&T) indicators, to measure technical change
and inventive activity. It has become standard tracto include a section on patents in nationa an
international S&T publications. Statisticians aedaarchers are not the only users of patent dodamen
however. Business managers are increasingly atilisatent documents to monitor the latest techicdbg
developments and examine the strategies and dinsatif competitors.
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Strengths and limitations of using patent documemts statistical analysis

111.

Like most statistical indicators, patent imddrs have strengths and limitations. The main

strengths of patent indicators are:

112.

A patent document is a rich source of informatitinprovides a detailed description of the
invention; the technological areas to which theeimion belongsif. patent classes); the scope
of the legal protectioni.e. claims); citations to previous patents and nomipiatiterature;
information about the inventor and the right hol@g. name and address); and timeline of the
invention €.g.various dates recorded in a patent document).

Each year a large number of patents are filed wihonal and regional patent offices. For
example, patent applications at the European P&tice (EPO) and US Patent and Trademark
Office (USPTO) account for around 110,000 and 330,per year (200Q004), respectively.
This makes patent documents the largest data souréenovation activity. In addition, unlike
other data sources, patent data are available lforgatime period€.g.the first patent issued by
the USPTO dates back to 1836); and

Patent documents are public and increasingly adailaver the Internet. This makes them a
unique data source from which to gather statistidfarmation at relatively low cost.

However, there are some limitations to the afgeatent data, especially for statistical analysi

The main weaknesses of patent indicators are:

113.

Not all inventions are patentable.
In many instances, inventors prefer to use othems¢o protect the invention.{.secrecy).

The value distribution of patents is highly skewé&, some patents are of considerable
(technical and economic) value, but many haveelittt no value. However, various weighting
procedures have been devised to overcome thisationit €.g. citations, patent families, use of
renewal data, etc.).

The propensity to patent differs across countriebiadustries. This makes it harder to compare
and interpret indicators across countries and imnidiss However, it is possible to deal with this
shortcoming by focusing on specific industries ané¥ using dummy variables.

Patents are administrative documents and are regrae for statistical purposes. Therefore
certain manipulations are necessary to make thanmation suitable for statistical use. For
example, patent examiners assign patent classifiicaiodes to each patent document. The
primary aim of this process is to facilitate prat-searches (not for statistical needs). Therefore
certain manipulation of the classification informatis needed to make the information suitable
for statistical purpose® (g.deriving patent indicators for specific technolzadiareas).

Despite all these limitations, patents are ohéhe best available data sources for measuring

innovative activity, as highlighted by Griliches9@0): “...patents statistics remain a unique resofwce
the analysis of the process of technical changehihp else even comes close in the quantity of the
available data, accessibility, and the potentidlstrial, organisational, and technological détail.
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Designing indicators to measure innovative activigelection of appropriate criteria

114. Patent documents are a rich source of infeomafT hey include detailed information about the
invention (scope of the invention, inventors, ovaetc.), as well as information about the admiaiiste
process of the patent office.§. date of application, the procedure used to file #pplication, search
report, whether an application has been successfobt). The large amount of information can also b
problematic, especially in identifying and extragtithe relevant information from a complex patent
document. For example, many dates are recordegatemt documente(g. priority date, application date,
publication date, grant date). Similarly, for sttitial purposes, a patent can be attributed tedheatry of
the inventor, the country of the applicant anddbentry of the priority application. Which criterinould

be used to develop patent indicators to measuative activity?

115. The selection of appropriate criteria for ating patent indicators is crucial in conveyimg t
correct message. The decision on the selectioheottiteria depends on user needs. For examptlee if
intention is to use patent indicators to measur@esship of patents, then the relevant geographical
distribution criterion is the applicant’'s country rmesidence. However, if the intention is to measur
inventive activity, then the inventor's country wdsidence is the most appropriate criterion. OECD’s
patent indicators are constructed to reflect intisggperformance, therefore the appropriate cetesed

to develop OECD patent indicators are: inventosindry of residence, priority date, and fractional
counting (explained in Dernet al, 2001 and OECD, 2006c).

116. It should be noted that in many S&T publicasiopatent indicators are reported according to the
grant date. This is party due to lack of methodiolaigguidelines and the misconception that gramé da
data are timely relative to the application (oropty) date. However, drawing conclusions about the
innovative activity using grant date patent indicatcan be extremely misleading because the tataber

of patents granted is not only a function of thiboim of patent applications, but is also dependanthe
number of patent examiners, the budget of the paféine, and other external factors.

Patent indicators by industry

117. Unfortunately, patent documents do not inclimfermation about the industry to which the
patent belongs. This hampers the ability of redearcto develop patent data by industry. Neverdiselié

is “primarily a technical problem” (Griliches, 199@hat can be solved by exploiting the available
information from patent documents. For exampleepiatlassification cod&sthat are assigned to each
patent document by patent examiners are frequambd to develop industry—patent classification
concordances.

118. There have been a number of endeavours tdogeeencordance tables to translate patent
classification codes into industry classificationdes. Although several researchers have attempted t
develop a reliable patent—industry classificatiooscordance table, so far this has proved to liewifto
achieve. Schmookler (1966) was one of the eane=starchers to construct patent data by industtiiss.
approach consisted of reviewing carefully a sefutifclasses, sampling a number of patents, anchtiigc
the patents to relevant industries. A similar apphowas taken by Scherer (1982), where around @5 00
patents granted by the USPTO were examined tordeterthe nature of the invention, the industry of

31. The most widely used patent classificationesysis the International Patent Classification (IR@ich is
a hierarchical system that divides technology ieight sections with almost 70 000 fields or groups.
However, other patent classifications are alsosi@ at the national and regional level. For exampRQ)
patent documents are classified according to ECbées (the patent classification system of the EPO).
Similarly, USPTO patent documents are classifiedoeding to USPC codes (the patent classification
system of the USPTO).
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origin of the invention, and the anticipated indysif use of the invention. Evenson and Putnam §198
used data from the Canadian Intellectual Propertfic® (CIPOY? to construct a patent—industry
concordance tabf& widely referred to as the Yale Technology Concnoga(YTC). The focus of this
article is not to survey the literature therefoteen concordance tabfsased on similar methodologies
are not covered here.

1109. The National Bureau of Economic Research (NBt&Rk a different approach for allocating
patents by industries. They started “from patetdlsofor particular firms and then grouped thenoint
industries according to the firm’s primary activVifriliches, 1990). However, the main weaknesshaf
approach is that large companies are active in rfiafds, therefore assigning all the patents ofm to
the sector of its main economic activity may prevadblurred image of the patenting activity.

Definition of ICT-related patents

120. Rather than developing a concordance tableeaet patent and industrial classifications, the
OECD adopted a different approach for the definitdd ICT-related patents. The strategy is to idgrdi

list of International Patent Classification (IP@)des that are assigned to ICT-related pat8rtmwever,
before attempting to identify the IPC codes assediavith ICT-related patents, it is necessary tecsgp
what is meant by the ICT sector. The definitiontiké manufacturing component of the ICT sector
developed by the OECD in 1998 (see Chapter 4 ftaildehas been adopted here for defining ICT gaten
OECD’s definition of the ICT sector includes: ted@mmunications equipment; consumer electronics;
computers and office machinery; instruments andliampges for measuring, checking and industrial
process control; and electronic componéhts.

121. In the initial phase (2001), the definitionlGfT-related patents.é. the identification of a list of
IPC codes associated with ICT patents) was devdlopethe basis of the following strategies: keyword
search, analysis of IPC classes of well-known I€M&ted patents and analysis of a sample of paténts
companies that are active in the ICT figldhe following IPC classes were proposed to beauitet! in the
provisional definition of ICT-related patents: G@Bomputing; Calculating; Counting); G11 (Informatio
Storage); and HO4 (Electric Communication Technjdti@his definition was considered to be provisional
and further work was expected to be conductedderaio refine the definition. Nevertheless, basedhe

32. The Canadian Intellectual Property Office (C)BDnultaneously assigned codes for the technofdy
(IPC codes), the industry of manufacture (IOM) #émel sector of use (IOU) to each granted patentitato
30 000 patents) during 1975-95.

33. This was based on the tabulated informatioalb80 000 patents to determine the probability thpatent
with a specific IPC code has a particular IOM-SQithbination.

34. Notable examples are: Verspagenal (1994); Johnson (2002); Schmoeh al. (2003), and USPTO
USPC-SIC concordance table (see Hirabayashi, 2003).

35. The advantage of using the IPC classificatisiesn is that it is used by a large number of gadéfices,

which makes it possible to derive internationallymparable ICT-related patent statistics for a large
number of countries and/or patent offices.

36. The OECD definition of the ICT sector was redisn 2006 (reflecting the revision to ISIC Rev.aéid no
longer includes manufacturing of instruments angliapces for measuring, checking and industrial
process control.

37. This work was conducted by a patent examiner frbm Japanese Patent Office (JPO) who was on
secondment to the OECD.

38. For full details of IPC codes, sesyw.wipo.int/classifications/ipc/en/
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provisional definition, ICT-related patent indicesowere reported in OECD publications.. OECD,
2001a).

122. In 2003, a consultafit,with an extensive knowledge of patent classifaatsystems, was
engaged by the OECD to undertake further work tmeethe definition of ICT-related patents. The aim
was to develop a definition at a more detailedll@fdPC codes than the earlier definition (whishait a
highly aggregated level). The search strategy adbfar identifying ICT-related patents was basedhan
consultant’s identification of the relevant IPC esdrather than the keyword searches that are lmased
official public document8) For identifying the appropriate IPC codes for I@Tated patents, the
consultant scanned the whole IPC classificatiomgusi top-down approach. The search started at the
section level, followed by sub-sections, classab;dasses, groups, and finally sub-groups. Thsslted

in the identification of the appropriate IPC codleat should be included in the definition of ICTated
patents.

123. Table 2 below provides the details of the #®@es included in the OECD’s current definition of
ICT-related patent‘él. This definition is more detailed than the earbee, developed in 2001, and like the
OECD'’s definition of the ICT sector, it covers adet range of ICT domains. ICT patent indicatorseoa
on this definition, have appeared in several OEGCDIlipations (for instance, OECD, 2003b, 2005a and
2006c¢).

Future developments

124. Since mid-2003, the OECD has been dissemnd@T patent statistics that are calculated
according to the definition shown in Table 2 anishiends to use this definition for the near futukenew
IPC classification system (IPC"&dition) entered into force on January 1, 2006 Tlw edition of the
IPC will be subject to continuous revisions at #wvanced level and these will be directly applied t
patent documents retrospectively. Therefore, tioaracy of the present definition of ICT patentsdset®

be checked on a regular basis.

125. Future reviews will also take into accountrngsions to the OECD definition of the ICT sector
finalised in 2006 (see this chapter) as well adsiens to the OECD classification of ICT products
finalised in 2007 (see Chapter 2).

39. Dr. Ulrich Schmoch from Fraunhofer Institutes®ms and Innovation Research, Karlsruhe, Germany
(Schmoch, 2003).
40. The keyword search strategy is not preferred hecause the legal requirements of disclosutte negard

to titles and abstracts are not very strict. Intaiarcircumstanceskeyword searches might be preferable
because the patent classification does not cowerteehnology areas (classification systems tenkhgo
behind the development of technology areas). Bynord search is necessary, then it should be atedu
on databases with good facilities for such searches

41. Note that in some cases there was no cleaassdgciation between IPC codes and ICT industries. |
particular for the following cases: HO3B, HO3C, HD3HO03H, HO3M, HO4L, G11B, HO3F, HO3G, H03J,
HO4H, HO4N, HO3K, HO3L; the decision to assign {R& codes to a particular sectar.d. HO3B to
telecommunications rather than consumer electrpmias taken according to the main focus of the code
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Table 2. Definition of ICT-related patents, based o

n IPC codes *

IPC code | Details *
Telecommunications
G01S Radio navigation
G08C Transmission systems for measured values
G09C Ciphering apparatus
HO1P, HO1Q Waveguides, resonators, aerials

H01S003-025, H01S003-043, H01S003-06, H01S003-085,
H01S003-0915, H01S003-0941, H01S003-103, H01S003-
133, H01S003-18, H01S003-19, H01S003-25, H01S005

Semiconductor lasers

HO3B-D Generation of oscillations, modulation, demodulation
HO3H Impedance networks, resonators
HO3M Coding, decoding
H04B Transmission
HO04J Multiplex communication
HO4K Secret communication
HO4L Transmission of digital information
HO04M Telephonic communication
HO04Q Selecting, public switching
Consumer electronics
G11B Information storage with relative movement between record
carrier and transducer

HO3F, HO3G Amplifiers, control of amplification
HO03J Tuning resonant circuits
HO4H Broadcast communication
HO4N Pictorial communication, television
HO4R Electromechanical transducers
H04S Stereophonic systems

Computers, office machinery
B07C Postal sorting
B41J Typewriters
B41K Stamping apparatus
GO2F Control of light parameters
G03G Electrography
GO5F Electric regulation
G06 Computing
G07 Checking devices
G09G Control of variable information devices
G10L Speech analysis and synthesis
G11C Static stores
HO3K, HO3L Pulse technique, control of electronic oscillations or pulses

Other ICT

G01B, GO01C, GO0i1D, GO1F, G01G, GO1H, GO01J, GO1K,
GO1L, GO1M, GOIN, GO1P, GO1R, GO1vV, GO1W

Measuring, testing

G02B006

Light guides

G05B Control and regulating systems

G08G Traffic control systems

G09B Educational or demonstration appliances
H01B011 Communication cables

H01J011, HO1J013, H01J015, H01J017, HO1J019, H01J021,
H01J023, H01J025, H01J027, H01J029, H01J031, H01J033,
H01J040, H01J041, H01J043, H01J045

Electric discharge tubes

HO1L Semiconductor devices

42. This definition was developed, on behalf of tBECD, by Ulrich Schmoch, Fraunhofer Institute for
Systems and Innovation Research (Schmoch, 2003).ttnee sub-classes were affected by the chamges i
IPC (8" edition): HO1S003-06 replaces H01S003-063 and H03967; H01S003-0915.

43. For full details of the IPC codes, sesvw.wipo.int/classifications/ipc/en/
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CHAPTER 5: ICT DEMAND BY BUSINESSES*

Introduction

126. One of the more important areas of WPIIS werthe development of statistical standards for
measuring ICT use and e-commerce by businessessti8saon the diffusion of new information
technologies among businesses are important fduawag the extent to which the use of information
technology has an impact on overall economic petémce. Greater use of ICT in the production process
may, for example, help raise the overall efficierafythe use of capital and labour, for instance, by
reducing inventories and transaction costs.

127. This chapter considers the OECD model surfe}C® use by businesses, development of
statistical standards for e-commerce and the aigée of doing the same for e-business. In addiiton,
includes articles on measurement of ICT investnagnt expenditure, and the economic impacts of ICT
investment and use.

OECD model survey of ICT use by business&s

128. The WPIIS started working in 1999 with the Ymeg Group and individual member countries
to develop a model survey on the use of ICT goodssarvices by businesses. The underlying ideaavas
guide the collection of internationally comparaktatistics of ICT use and e-commerce in businesses
across OECD member countries. After two years éapee of sharing and testing some of the questions
by several OECD member countries, a final proptiwah model questionnaire on ICT use in enterprises
was discussed and adopted by the WPIIS at its ngpiti2001 (OECD, 2001b).

129. The model survey was revised in 2005 to imprearmonisation with member country ICT use
surveys and to reorient the surveys towards cuemesas of high policy relevance. More informationtioe
development of the model, as well as the moddF,its&n be found in Annex 1c.

130. The revised model survey is intended to pegdidance for the collection of statistics on
business use of ICT, including IT security, e-bass and e-commerce. It has been designed as an
economy-wide survey vehicle but can also be usesumeys covering specific sectors. Countries are
encouraged to use the model as a core part of twrirey development in order to improve the
international comparability of information colledtand compiled on this topic.

44. This chapter was revised slightly in 2007, ¢feme references to some country practices mayubefo
date. Most of the changes were contributed by Har@nd were updates of its activities in this aoéa
measurement.

45. A note on terminology: th&uide uses the terms “model survey” and “model questaei. The latter

refers specifically to the questionnaire providedaamodel to participating countries. The forméeneto
the questionnaire plus associated information, sashrecommendations on methodology, scope and
classificatory variables.
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131. Measurement of e-commerce is discussed bdligzussion of other topics included in the
revised model questionnaire can be found in@ugleas follows:

e Trust in the online environment (including IT setyr— a special article has been included in
Chapter 8. Statistical challenges are also disdugssAnnex 1c.

* E-business — in this chapter.
» Digitised products — in Chapter 7 and Annex 1c.

* E-government — a special article can be found iapBir 8.

E-commerce

132. The 2001 model survey paper suggested tha mork be done on income concepts relating to
electronic transactions. Since then, a number oteptual issues relating to e-commerce and eldctron
finance have been discussed but not necessarilylvees This section outlines those issues and
recommends a solution to many of them. The modektipnnaire in Annex 1c incorporates definitions
and instructions consistent with those recommeadati

133. Because of the great policy interest in e-censmy WPIIS has devoted a lot of effort to its
measurement. In 2000, OECD member countries endlonsedefinitions of electronic transactions based
on narrower and broader definitions of the commations infrastructure. According to the OECD
definitions, it is the method by which the orderpisiced or received, not the payment nor channel of
delivery, which determines whether the transadscen e-commerce transaction. The narrow definitibn
e-commerce transactions refers to those conduetdtioe Internet, while the broad definition referysall
computer-mediated networks.

134. In April 2001, OECD proposed operational glinss for the interpretation of the two e-
commerce definitions. The definitions and guidediaee shown in Figure 3 beldW.

46. This figure comes from the Summary Record ef2801 WPIIS meeting which also contains a repbrt o
the discussion [OECD Internal Working Document, DEICP/IIS(2001)M].
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Figure 3. The OECD definitions of e-commerce transac  tions and interpretation guidelines

E-commerce OECD definitions Guidelines for the Interpretation of the
transactions Definitions (WPIIS proposal April 2001)

An electronic transaction is the sale
or purchase of goods or services,
whether between businesses,
households, individuals, governments,

and other public or private Include: orders received or placed on any
BROAD organisations, conducted over online application used in automated
definition computer-mediated networks. The ||transactions such as Internet applications,

goods and services are ordered over EDI, Minitel or interactive telephone systems.
those networks, but the payment and
the ultimate delivery of the good or
service may be conducted on or off-
line.

Include:orders received or placed on any
Internet application used in automated
transactions such as Web pages, Extranets
and other applications that run over the
Internet, such as EDI over the Internet,
Minitel over the Internet, or over any other
Web enabled application regardless of how
the Web is accessed (e.g. through a mobile or
a TV set, etc.) Exclude: orders received or
placed by telephone, facsimile, or
conventional e-mail.

An Internet transaction is the sale or|
purchase of goods or services, whether
between businesses, households,
individuals, governments, and other
NARROW public or private organisations,
definition conducted over the Internet. The
goods and services are ordered over
the Internet, but the payment and the
ultimate delivery of the good or service
may be conducted on or off-line.

135. Of the issues raised since the definition-obmmerce transactions was agreed in 2000, those
described below are considered to be significaritimer conceptual terms or in terms of the feéigilnf

data collection. Where possible, they have beemeaddd in questions and definitions associated with
relevant questions in the model questionnaire.

Technological convergence

136. Technological convergence makes it more dilffim distinguish Internet e-commerce from other
e-commerce. For instance, different technologieg beaused simultaneously, and integrated to thenext
that it can be very difficult for the respondentctculate the value of sales they should includestich
technology. This issue was discussed (but notvedplat an April 2004 expert group meeting in reseo

to a Nordic proposél to consider other approaches to defining e-comenéaad, in particular, Internet
commerce). The model questionnaire in Annex largite to better define the types of e-commerce and
includes a non-core question on the split betwatgrnet sales, according to whether they occurved &
business’ Web site, a third party Web site and@F &er the Internet. Additionally, a definition &DI is
included in the model questionnaire with the ainclairifying the difference between Internet and -non
Internet EDI*®

47. “Defining e-commerce. Towards a ‘technologyefréefinition.”

48. Eurostat has included an e-commerce modultsiBG08 model questionnaire and, for the first tihe
not have a split between e-commerce via the Intenng other computer networks.
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Commitment and timing issues
137. There are several issues here and they include

« The expensive items question.q. sales/purchases of automobiles and real estatejewd
contract is usually not completed over the Internet

* Pre-existing arrangements, which could have ocdusker any medium but where the order is
received (or activated) over the Internet.

* Renewal of subscriptions or memberships. Wherdriti@l commitment to join was not made
over the Internet then ongoing payments made ve lttternet do not constitute Internet
commerce. However, if the membehoosedo renew the subscription or membership and pays
the renewal over the Internet, it could be argled the commitment to join is being renewed
and the Internet transaction could therefore berpneted as Internet commerce.

» Difficulty in reporting ongoing payments (whethda\the Internet or not) resulting from orders
initially received via the Internet, but in a preus reporting period; such payments should be
regarded as Internet commerce transactions bt uiniikely that businesses would have this
information available.

138. At least two OECD countries (Australia and &) have attempted to clarify the commitment
issues by referring to an order as a ‘commitmemui@hase goods or services'. The question on siatu

or exclusion of certain sales then becomes onehetlver the commitment was made via the Internéyor
another mode. The ‘commitment’ concept has beeptadan the revised model questionnaire.

139. Reporting period issues (the last dot poiotvap may cause difficulty from a collection poirit o
view, as a business is unlikely to retain recoffdsteether the first order occurred via the Internet

Conventional e-mail transactions

140. The question of whether transactions condulyedonventional e-mail are Internet commerce
has proved to be quite controversial. While theppsal presented to the April 2001 WPIIS meetingl(an
shown in Figure 3 above) excluded conventional dsmé did not resolve the issue. The topic was
debated further at the 2002 WPIIS meeting whereetivas agreement that conventional e-mail would be
excluded subject to reconsideration in the lighfutfire work on measuring e-business processetheln
context of consultations for the 2005 revision loé imodel survey, the issue was raised again antl mos
countries preferred to exclude conventional e-rrahsactions. It has therefore been excluded in the
relevant questions of the model questionnaire.deonparability purposes, it is suggested that coastr
that do include conventional e-mail transactionsasgtely estimate their value. It is likely thaisttvill be

a diminishing problem; it is assumed that transastiby conventional e-mail will become less prentle
with the growth in Web sites and the increasingilalgdity of relatively inexpensive e-commerce
solutions.

Selling by agents

141. The issue here is how Internet sales madegbpta should be treated. For example, should
businesses that are acting as agents report the ghlnternet salear the value of commissions earned on
those sales? The advice offered in this paper @uatporated in the model questionnaire) is thanig
should report the value of commissions or feesezhion the Internet transaction and that their tdien
should report the value of the Internet sale. Hmables the allocation of Internet revenue to threect
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industry and is consistent with other conceptsrémorting income. Regarding collection feasibilityis
possible that businesses will not always know tlee of Internet transactions undertaken on theiralf
by agents.

The finance sector

142. A related issue is reporting of the value @ommerce transactions in the finance sector. A
WPIIS expert Group presented some ideas to the B@8&ing on the principles to be followed. After
some discussion, it was decided to monitor the vedriurostat in this area given that they had anstr
policy impetus to develop a survey of ICT use bgibesses in the finance sector. There was a general
European survey of the sector conducted in 200@. ®ECD model questionnaire attempts to define
Internet income relating to financial transactioms follows: “For financial servicesnclude only
commissions, fees and premiums earned in respesgroices offered over the Internet and, in respéct
Internet-only accounts, net interest income.” Itpessible that this definition will change with meor
experience by member countries, especially thoseluing the 2006 Eurostat survey of the finance
sector’® Note that the finance sector (ISIC J) has beendetl as non-core for the purposes of scope.

Reliability of splits of the value of Internet comence transactions

143. The model questionnaire, like its predecesssits for several percentage splits of the value of
Internet commerce. Reliability of one of those tsphias been questioned, hamely the value of Irtterne
commerce transactions by location of customer rinatiional versus domestic). Anecdotal evidence
indicates that businesses have trouble reportiagetisplits as firstly, they will not necessarilyoknthe
destination of their sales, and secondly, evehef tdid, would not necessarily record this inforioratin a
way that is readily retrievable.

144, The revised model questionnaire has fourssfilicluding new splits on the types of products
sold and how orders were received). All these sgidlve been marked as non-core questions (either
because of known reporting problems or the experiaie@ature of the question).

Online purchases data

145. The reliability of the reported value of omlipurchases has long been a concern to statigtician
There is significant anecdotal evidence to sugtfest businesses will often not have this informatio
available as purchasing tends to be a diverse apdntralised activity. For these reasons, the munsst
were removed from the model survey. Especiallylfiternet purchasing, it has been argued that aevalu
guestion is important as an intensity measure. vix geestion on linkages between purchase transaction
over computer networks and other systems has bedided in the model questionnaire and it is hoped
that it will provide useful and more reliable ing#y information.

Data collection issues

146. These include the small volume of e-commercvity in the economy and consequent
measurement issues such as: high standard errthameliability of disaggregated data; confidelity
issues at industry level; the general quality giorted data; and dealing with statistical outligypically
small units with a large weight reporting high evtoerce values).

49, Eurostat has decided to discontinue its fir@nséctor questionnaire for lack of support fromnther
states.
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E-business

147. Measurement of e-business is of particulaerést to policy makers because of the potential
productivity impacts of ICT use on business funwid However, the ongoing challenges in this
measurement field are significant and include potsl associated with measuring a subject that Is bot
complex and changing rapidly. These difficulties akacerbated by limitations imposed by the sieaist
vehicles used to collect ICT use data (usuallyneoty-wide, mail-based survey vehicles for whichdien
‘yes/no’ questions work best).

History of WPIIS work on measuring e-business

148. In 1999, the WPIIS established BExpert Group on Defining and Measuring E-commetiae
“compile definitions of e-commerce which are poligjevant and statistically feasible”. By 2000, wof

the Group had resulted in definitions for e-comraeransactions but not e-business processes. Ih, 200
the first model questionnaire on the use of ICTéEmerce in the business sector was agreed by the
WHPIIS but it did not comprehensively cover the md an enterprise’s possible e-business procebses.
2002, it was agreed that a module on e-businessegses be developed and &epert Group on the
Measurement of E-business Processas established.

149. At the 2003 WPIIS meeting, the expert grougppsed a definition of e-business processes based
on functionality rather than technology: ‘(autonjtbusiness processes (both intra- and inter-fouey
computer mediated networks’. In addition, the grpupposed that e-businesses processes shouldaitgegr
tasks and extend beyond a stand-alone or individpalication. Nine broad business functions were
identified and described in terms of e-businesscgssese.g. customer acquisition and retention; e-
commerce; finance, budget and account managemagistits (inbound & outbound); and inventory
control.

150. An expert meeting on measuring e-businesshwsted by the OECD in December 2663 he
meeting involved delegates from national statistatfices, government policy organisations, thevate
sector (including computer services firms) and aocaid. The discussion was useful and wide-rangirig bu
the outcome was not conclusive. The major issussdand discussed were:

» Definition of e-business. There were diverse viexpressed and the question of whether a
definition was necessary was raised.

» Framework for describing and classifying e-busin@egesses. Is a classification possible given
the integrating and evolving nature of e-businessgsses? Is it necessary?

* Which broad business functions are important andsonmable? Are they generalisable across
industries, firm size and countries?

* Networks. What kind of networks (Internet Protooolall computer-mediated networks) are we
interested in measuring? The main policy focus seenbe on IP networks.

50. Note that e-commerce is an example of e-busines

51. Details can be found in the Summary Record hef meeting, OECD Internal Working Document,
DSTI/ICCP/IE/IIS/IM(2003)1.
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Conceptual model for measuring e-business

151. Ideally, we would establish a conceptual mddel e-business before attempting to frame
guestions to measure it. Indeed, this was oneedfitfals of the December 2003 meeting, which loaked
issues such as broad frameworks, classificatiodsdafinitions. While a conceptual model for e-besi
did not emerge from that work, some componentsn& are available from more general models of
business processes (for instance, the Porter cakia model). A classification of e-business preesgas
distinct from business processes) is considereblgmaatic, partly because of the integrating natfre-
business.

Model questions for measuring e-business

152. The December 2003 meeting debated the definiti e-business and eventually concluded that,
for questionnaire purposes, a definition may be teseful than targeting processes of particul@rést for
which feasible questions could be included on amemy-wide survey vehicle. This has therefore been
the approach taken and, as a result, e-businestiange are asked in the most appropriate way in the
model questionnaire (Annex 1c). For instance, eustorelation functions have been included in a
guestion on Web site features (question 16) andtmuns 23 and 24 ask businesses that purchasexdidor s
over computer networks about linkages with othetesys. Note that the term ‘e-business’ is not used
the model questionnaire (because it is a term dloas not have a firm definition and is likely to be
interpreted differently by different respondents).

153. It is assumed that the benefits of e-busimélide realised where there is a greater degree of
integration between functions. The model guestioenhas questions on linkages associated with e-
commerce, that is, whether systems used to repéaee/ orders over computer networks are linked with
internal systems, customers’ systems and/or suppléystems. There is an emphasis on e-commerce
linkages because of the significant interest stile-commerce and the potential productivity gdisn
automatically linking electronic transactions witlownstream processes such as inventory ordering,
delivery, accounting functions etc. In additionegqtions such as these are fairly well definedstaséstical
sense and have been used (though not necessarihe iexact form as on the model questionnaire)
reasonably successfully by at least two membertdesnthe United Kingdom and Australia).

154. Regarding other e-business questions, theresgecific questions on use of the Internet in
business processes in question 16 (Web site fursdtimnd question 18 (use of Internet in financeVHR
(recruitment and training) and sharing and distidsuof information (within the business and witther
businesses)).

155. More work needs to be done on so-called ‘nattegl e-business processes’, in particular, togrob
areas of integration that are often referred tagiserms such as ‘supply chain management’, ‘eriserp
resource planning’ and ‘customer relationship manant’. Delegates have generally preferred noseo u
such terms in questionnaires as such technicaktpresent a problem in a mail-based survey whene th
cannot be explained. This is exacerbated by theetlfiat these terms may not be understood in thes sam
way by all businesses and that the meanings theessehay change over time as applications become
more sophisticatetf.

156. Unfortunately, there are very few statistioabdels available on which to base integration
guestions and when the 2005 model questionnaire hedsy debated, WPIIS delegates felt that the
inclusion of very experimental questions on intégplae-business processes should be avoided atalgis.

52. Despite these reservations, the 2007 Eurostdehqguestionnaire included questions on the useR®
and CRM software.
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The European Commission and Eurostat are colleaatg on e-business from 2008 (in modules on
automated data exchange and information sharing).

157.

There are several possible approaches thht bewconsidered in measuring the use of integrated

e-business processes. They include:

158.

Directly ask the business whether it uses apptioatsuch as SCM (supply chain management),
ERP (enterprise resource planning) or CRM (custametionship management). Following the
arguments presented above, the best statisticabagpis probably to describe those processes
rather than to use the precise terms and expedatas@ondents will understand them in the same
way. Denmark used a descriptive approach in itd200vey to ask about use of ERP and CRM
applications. However, it is considering changihgttapproach to ask about processes rather
than systems. This is because it is thought tisgtoredents might not uniformly understand terms
that describe specific systems (as ICT systemsdcouegrate several processes). The 2007
Eurostat model questionnaire included a questiotheruse of ERP software and another on the
use of CRM software. The question on ERP referoeitl &s a “type of software application” in
order to avoid the difficulty of defining it. Eun@s considered that enterprises using ERP
software would be aware of it and would be ablenswer the question accurately. The same
principle and assumptions applied to the questio@RM.

Follow the Statistics Canada approach to askingutalmtegrated business processes. The
questions tested by Canatieere: whether a browser-based system is used nageafunctions
associated with online sales, online purchasedpmes relations and logistics. Supplementary
guestions asked about automatic linkages with batkeystems, customers’ systems and
suppliers’ systems.

Ask about sales and purchases transactions ggnarallwhether those transactions generate an
automatic update in other systems such as backestenss, customers’ systems and suppliers’

systems. This approach has the advantage thaversall sales and purchase transactions not
just those that constitute e-commerce. It also gesuon functions that are common to most

businesses (that is, purchasing and selling goadseorvices). Eurostat has included such

guestions, on internal sales and purchase transacin its 2008 model questionnaire.

Consider Denmark’s approach (used in its 2005 s0irfer obtaining information on external
integration. Denmark asked about the electronihvaxge of data between the business’ systems
and other entities’ systems. It specified that eheschanges use structured messages and agreed
message standards. More information is provideithenform of a classification of the types of
documents and transactions for which data are exgth (they include salary transactions,
electronic invoicing, product descriptions, trangpocuments, data for public authorities and
financial transactions).

All these approaches present a problem teat@dicurs in other areas of ICT use measurement

and that is ‘how can the significance of the attiMbe ascertained’? It would almost certainly be
problematic to ask businesses about the numbdm&éd transactions’, their value or other measwies
intensity. Therefore the data obtained from apgreasuch as those described above are generalfiea s
of 'yes/no’ responses. This means that if a busimeasing particular e-business processes fonampiart

53.

The testing consisted of 26 cognitive interdemith a selection of respondents from the 2004isSitzs
CanadaSurvey of Electronic Commerce and Technaldgye work was undertaken with the support of
WPIIS and one of its aims was to provide inputhi® work on revising the OECD model survey.
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of its business or in respect of a small numbetrarfisactions, its reply has the same significarsca a
business that has used ICT to completely transtbenway it does all its business.

159. The Eurostat 2008 model questionnaire inclugestions on the external integration of business
processes (between different enterprises) and nadteintegration of business processes (within the
enterprise). In order to measure external integmatihe concept of automated data exchange is (tised
exchange of messages via the Internet or other ammmetworks in an agreed format that allows its
automatic processing without the individual mesdagigg manually typed). This is a concept simitar t
EDI although the term “EDI” was not used becausgsointerchangeable use to identify data trangomss
methodologies and types of networks. Internal irstgn is measured using an experimental concept of
electronic automatic share of information on sale®ers and purchase orders.

ICT investment and expenditure by business

160. A very readable discussion of the measurenssoes in this area can be found in Ahmad,
Schreyer and Wolfl (2004) whose paper covers:

*  The definition of ICT goods to be included in intreaent measures.
» International and sectoral comparability issues.

» Software measurement (in particular, the proportbsoftware expenditure that is capitalised);
and

»  Price deflation of expenditure and investment (tbfsc is also dealt with in Chapter 2).

161. WPIIS work has started in this area of measarg in partnership with the OECD’s SWIC group
(Statistical Working Party of the Committee on Istty and Business Environment). A joint expert grou
on ICT investment and expenditure has been formedweork is building on prior efforts by OECD and
Eurostat to improve the measurement of ICT investnme the national accounts, notably in the area of
software investment.

162. Experts from 13 countries, Eurostat and theCDparticipated in an expert meeting on the
subject held in April 2004. Conceptual and methodmal issues covering ICT investment and
expenditure were discussed at length. The repdheomeeting indicated continued work and sharing of
best practice in the following areas:

» Definitions and classifications of ICT products.The 2003 classification of ICT goods was
considered too detailed and complicated for udausiness surveys, with a more aggregated list
preferred. The revised ICT goods classification0{20is both less detailed and has a narrower
scope than the previous definition. It should tfamee be better suited for measuring ICT
investment and expenditure. In addition, a clasatifon of ICT services has been finalised. Both
classifications are based on the CPC Version 2.

» Software investment. Good survey data are considered essential to ewnguit supply-side
information. Regarding own account software, cdaatconsidered that more than one approach
was required to develop estimates. They includingsfuestions in business surveys on labour

54. Room document for the 2004 WPIIS meeting: “Mieiag ICT Investment and Expenditure — Conclusions
and follow-up to the expert group meeting of 27 iIAR@004”, OECD Internal Working Document,
DSTI/ICCP/IISRD(2004)18.
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163.

inputs used in the production of own account safeMa.g. FTEs, hours worked), as well as
estimates of labour costs. From the national adsquerspective, it is important to separate own
account from other types of software (pre-packaged customised) since life and price
characteristics differ. Providing estimates of daddand embedded software was not regarded
feasible, even though desirable. However, bundiedl @mbedded software will be included
under other types of investment, notably ICT hamwaata on leasing were considered
problematic and could perhaps also be obtained émmpanies that engage in leasing.

Hardware investment. The main problem in this area is a lack of cleadgnce on what should
be counted as ICT and the lack of workable defingi Focusing collection on broad types of
ICT hardwaree.g. networked technologies or technologies that piiigngrocess information,
was considered useful. The follow-up work on déifams and classifications can help address
this problem. Bundled and embedded hardware wouliddlly be included in other investment
categories, but this is standard practice with stwent data — for example, an elevator would be
considered part of a building, not a separate pié@guipment. Another important problem that
was noted was the difficulty in unbundling hardwamgestment from computer services and
consultancye.g.in counting the investment related to installinfaege computer system. Firms
typically have difficulty in separating such infoation. To help address this issue, the group
noted the importance of having more data and espeei on current expenditure, to complement
the information on investment.

Survey issuesCountries have a diversity of survey instrumeng tapture information on ICT
investment and expenditure. Most countries usetiterprise as the core statistical unit, although
some countries also have good experience with ts@bkshment. It is thought that
establishments may know better when equipmentiisghiestalled and may know more about
current expenditure, while enterprises may knowenayout investment. Where countries collect
information on both ICT expenditure and investméntyas considered helpful to do this in the
same survey, as this would ensure consistencexmmple, regarding the definitions used.

Inconsistency between firm accounting standards andational accounting rules.In many
cases, problems in measuring ICT investment ancerekjure were linked to differences
between firm accounting standards and statistidakr including national accounting rules. This
problem was considered beyond the scope of theriegpaup, but could be addressed by the
OECD in other work, for example, planned work otangibles.

The WPIIS meeting of 2005 included a sessievotbd to this topic and delegates provided

updates on their work in resolving the issues petliabové® Issues that were discussed included:

Separating expenditure on hardware and softwareenthey are bundled into a single product.
Measurement of international trade in computeveaie.

Methods for modelling or directly measuring investrhin own account software.

Production of ICT products outside the ICT sechmq

The appropriate classification of ICT goods.

55.

See Summary Record of the 2005 WPIIS meetind;C Internal Working Document,
DSTI/ICCP/IIS/M(2005)1.
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164. Several countries have done work in this aredyding: Australia’s work on compiling an ICT
satellite account; Denmark’s survey on ICT expamdd and investments; the work by the United
Kingdom in confronting and adjusting existing data ICT capital expenditure; and Eurostat’s work on
surveys of ICT investment and expenditure in theape and public sectors.

The economic impacts of ICT investment and ICT use

165. Investment in ICT contributes to capital dewpg and can therefore help raise labour
productivity. The use of ICT throughout the econamgy also help firms increase their overall efficig,
thus raising multi-factor productivity (MFP) growtlloreover, ICT use may contribute to network efec
such as lower transaction costs and more rapidzatiom, which should also improve MFP.

Empirical analysis

166. These impacts can be examined at differeetdenf analysis, that is, using macroeconomic data,
industry data or data at the level of individuais or establishments.

167. Several studies have examined the impact bfalChe macroeconomic level.¢. Colecchia and
Schreyer, 2001; van Art al, 2003; Jorgenson, 2003; Schregeal.,2003). These studies show that ICT
investment contributed to capital deepening anavtiron most OECD countries in the 1990s, thoughhwit
considerable variation across countries. ICT inwestt typically accounted for between 0.3 and 0.9
percentage points of growth in GDP per capita dher 1995-2003 period (OECD, 2005b). Sweden,
Denmark, Australia, the United States and the dnkKengdom received the largest boost; Canada and
Japan a more modest one, and Germany, Franceadyd thuch smaller one.

168. Several studies have also been undertakére adustry level (van Arkt al, 2002; Pilatet al,
2002; O’'Mahony and van Ark, 2003; Pilat and W6%004) and some have distinguished an ICT-using
sector, composed of industries that are intensseesuof ICT. Examining the performance of thes¢ossc
over time and comparing them with sectors of thenemy that do not use ICT may help point to the rol
of ICT in aggregate performance. Studies alongetHigges show that ICT-using services in the United
States and Australia experienced an increase oluptivity growth in the second half of the 1990$iat
seems partially associated with their use of IC8wFother countries have thus far experienced simila
productivity gains in ICT-using services (OECD, 300 Moreover, the European Union lags behind the
United States in this sector (O’Mahony and van R003).

169. Over the past decade, analysis of the imdd€Touse has also benefited from the establishment
of longitudinal databases in statistical officebe3e databases allow firms to be tracked overdimlemay
contain information from several surveys and datarces. They typically cover large and statisticall
representative samples of firms, which is importamen the enormous heterogeneity in firm
characteristics and performance (Bartelsman anddp2600). In recent years, longitudinal databases h
increasingly incorporated links to data on firm $¢CT; the linked data can subsequently be exguldn
analytical studies. Other types of data can begrated too, which is important since empirical stad
suggest that the impact of ICT depends on a rahgeroplementary investments and factors, sucheas th
availability of skills, organisational factors, iowation and competition (OECD, 2003c).

170. The evidence emerging from firm-level studiaggests that the use of ICT does have positive
impacts on firm performance and productivity, ewecountries and industries for which little evidens
available at more aggregate levels of analysis (DEIO04c; Pilat, 2005). However, these impacts pccu
primarily, or only, when accompanied by other clemgnd investments. For example, many empirical
studies suggest that ICT primarily benefits firmbene skills have been improved and organisational
changes have been introduced. Another importartbrfais innovation, since users often help make
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investment in technologies, such as ICT, more \@é&ithrough their own experimentation and invention
Without this process of ‘co-invention’, which oftéras a slower pace than technological inventioe, th
economic impact of ICT may be limited. The firm-éevidence also suggests that the uptake and tmpac
of ICT differs across firms, varying according teesof firm, age of the firm, activityetc.

Measurement and comparability

171. The measurement of the economic impacts ofit@&stment at the aggregate level is relatively
straightforward and has been outlined in detailCmlecchia and Schreyer (2001) and Schresteal.
(2003). It is based on growth accounting, whicholags the estimation of the productive capital ktoc
followed by the estimation of the capital serviflesving from that stock. The method can be apphéd
both the macroeconomic and industry level, progdine appropriate data are available. One important
element in this respect is having the appropriateatbrs for ICT investment that adjust for quatityange,
i.e. so-called hedonic deflators. To address probleém#ternational comparability, empirical studies$eof
use United States hedonic deflators to represé# phanges in other countries. This is only a sedmest
solution as countries should ideally develop defkatthat properly account for quality change of ICT
products in their own national context. A particljaimportant area is hedonic deflators for softavar
investment; the United States is one of the few DEGuntries to use hedonic deflators for pre-paekllag
software. For more information, readers are refetcetheHandbook on Hedonic Indexes and Quality
Adjustments in Price Indexes: Special Applicatminformation Technology Producf§riplett, 2004) and
Chapter 2 of this&suide(The price and quality of ICT produgts

172. Another challenge concerns the basic datasmnes of ICT investment are not available for all
OECD countries and when they are, they are notssecdy comparable across countries. Data on sodtwa
investment are particularly problematic since caestvary in how much total software spending is
counted as investment. Measuring software has tieesubject of an OECD/Eurostat Taskforce that has
produced a range of recommendations to improve ummeaent (see Ahmad, 2003). Measurement of ICT
investment and expenditure by business is alsararduconcern of the WPIIS. See the previous seafo
this chapter for details.

173. Several problems also affect the measuremiepramluctivity in ICT-using services (Wolfl,
2003). First, output measures are not straightfowahere is little agreement, for example, ondbgut

of banking, insurance, medical care and retailingddition, some services are not sold in the etago

it is hard to establish prices. In practice, themastraints mean that output in some services &suared on
the basis of relatively simple indicators. Moregu®st practices in measuring services output hatget
spread widely. While some new approaches to measune in these sectors are being developed
(Bosworth and Triplett, 2003), only few countriesvh thus far made substantial changes in theiciaffi
statistics to improve measurement. Work is understd9ECD in some areas.g.finance and insurance.

Future developments

174. Solid evidence on the economic impacts of 1&1d the conditions under which these impacts
occur, is important in underpinning evidence-bgselity formulation. Therefore, further progressbioth
measurement and economic analysis is feasible esichlile. One important area concerns the meastires
economic impacts that are available at the aggeegaindustry level. This will require more comgale
investment data, a greater use of quality-adjusteffators, including for software investment, and
improved output measures for services. Much moedytioal work can also be done.g.in linking ICT
investment more systematically to economic impafds,example through regression analysis at the
aggregate or industry level.
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175. However, the largest potential for further kvprobably lies with firm-level data. There are at
least two aspects to this. First, cross-countrgietion the impact of ICT at the firm level ardl sti
relatively scarce, primarily since comparable dstarces are still relatively new. Some studies have
engaged in international comparisons (Atrogtical, 2004; Hempellet al, 2004; Haltiwangeeet al.,
2003). Understanding the reasons for the crosstgodiiferences in the impacts of ICT reported utls
studies would benefit from further work, and colddd to helpful insights for policy.

176. Second, there are several key issues thatimepmorly analysed and that offer scope for
progress. For example, further work with firm-levéata could provide greater insights into the
contribution of firm dynamics to productivity gairsg.the role of new firms, the conditions that lead to
successful survival and the factors determiningp faxit. Moreover, the link between innovation a@¥ |
has only been examined for some OECD countriesetstanding this link is of great importance as tong
term growth largely depends on the future pacewbvation. Moreover, quantitative analysis of thieg
and productivity impacts of e-commerce and e-bissiqEocesses more broadly is still in its earlgesa
but is a promising area of further work, as suggpest a study for the United Kingdom (Claytenal,
2004). Finally, while there is good evidence fomgoOECD countries that ICT can help transform the
service sector and make it more innovative and yirtiee, a good understanding of ICT’s impact on the
service sector is still lacking, partly becausahaf measurement problems outlined above but aleadau
lack of cross-country empirical analysis.

177. Recent work in this area is summarised inpepprepared for the 2007 WPIIS meeting (OECD,
2007a).

Subjective measurement of impacts

178. Another approach to measuring impacts of 16 Tiron performance is to ask firms directly about
those impacts. While this approach offers the athgnof providing direct causal information, iusually
considered less objective than the empirical measent techniques outlined above. A number of OECD
countries include impacts questions in their natiosurveys of ICT use/e-commerce. Such questions
typically ask about the benefits of particular ICStech as Internet commerce technologies for puithas
or selling goods or services.

179. The OECD model survey of ICT use by business#gdes a question on the benefits of selling
over the Internet (see question 13 of the modestipiaire in Annex 1c¢). Response categories fer th
guestion include: reduced transaction time, in@eagiality of customer service and lower businesssc

180. Similarly, the 2008 Eurostat model questioreaicludes a question on the perceived benefits of
the use of ICT. The approach is different as thestjon is not directed to the benefits of the usa o
specific technology, but the benefits of ICT prégeth general. The implementation of an ICT project
refers to the introduction of a new or updated [ED.a new/updated software application or new/updated
hardware) or a change in the use of an existing EXamples of ICT projects are: a new or a resnect
Web site, a new internal homepage, starting usssutifmated data exchange or starting to receivaorde
via computer networks. The goal is to cross-taleula¢ results on benefits with the use of sev€akl
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CHAPTER 6: ICT DEMAND BY HOUSEHOLDS AND INDIVIDUALS *°

Introduction

181. The other major WPIIS effort on the demana $ids been the development of a model survey
for measuring ICT access and use by householdsnaindduals. The impetus for such work has been a
strong policy interest in issues such as equalftyparess to ICT and the potential for ICT (and, in

particular, the Internet) to significantly changeisty — in both positive and negative ways.

182. This chapter discusses the OECD model surfefC® access and use by households and
individuals, e-commerce activity undertaken by wdiials, and social and economic impacts of ICT use
by households and individuals.

OECD model survey of ICT access and use by housetisland individuals’”

183. In late 2002, the WPIIS finalised a model syren ICT use in households and by individuals
(OECD, 2002b). The model survey was revised in 2@0Bnprove harmonisation with member country
ICT use surveys and to reorient the surveys towatdsent areas of high policy relevance. More
information on the development of the model sunaywell as the model itself, can be found in Annex
1d.

184. The model survey is intended to provide guiddor the collection of statistics on:

* Household access to ICT, including broadband acttesbe Internet and barriers to Internet
access.

* Use of ICT by adults (individuals aged 16-74 yeams)uding whether ICT was used during the
previous 12 months, how it was used (for instatmey the Internet was accessed), whether
security precautions were employed, where ICT wsedpand what activities it was used for.
The 2005 revision included new and revised matenalT security, e-government, download
and purchase of digitised products, mobile Inteaneess and mobile phone use.

185. Countries are encouraged to use the modetasegart of their survey development in this area
of ICT statistics in order to improve the interoatl comparability of information collected and qulad
on this topic.

186. Discussion of topics included in the questsrencan be found in thiSuideas follows:

56. This chapter was revised slightly in 2007, ¢fenme references to some country practices mayubefo
date. A small number of changes were contributecEbyostat to update its activities in this area of
measurement.

57. A note on terminology: th&uide uses the terms “model survey” and “model questaei. The latter

refers specifically to the questionnaire providedaamodel to participating countries. The forméeneto
the questionnaire plus associated information, sashrecommendations on methodology, scope and
classificatory variables.
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e Trust in the online environment (including IT setyr— a special article has been included in
Chapter 8. Annex 1d considers the measuremenecigas in this area.

» Digitised products — in Chapter 7 and Annex 1d.
» E-government — a special article can be found iapfdr 8.
* Mobile phones- discussed in Annex 1d.

 Use of mobile services for Internet accestiscussed in Annex 1d.

E-commerce

187. For individual members of households, e-conameresents an alternative method of purchasing
(and increasingly selling) goods and services fivape use.

188. We saw in Chapter 5 that it is the method hictwan order is placed or received, rather than th
payment or channel of delivery, which determinestibr a transaction is an e-commerce transaction.
OECD member countries have endorsed narrower Qeterand broader (other computer-mediated
networks) definitions of e-commerce. See Figura Ghapter 5 for guidelines on interpretation of tive
e-commerce definitions.

189. The statistical and policy interest for theusehold sector is in use of the Internet for such
transactions, with particular interest in purchgsiather than selling transactions. Surveys of IG€ in
households typically collect information on indived purchasing activity via the Internet, with dista
often including the nature of goods and servicexhmsed, the value of those purchases, the value of
online payments and/or barriers to purchasing theinternet.

190. The major conceptual and collection issuesting to e-commerce are described in Chapter 5.
While most are more relevant for businesses, questielating to the ability of respondents to répor

purchases according to the definition of e-commerne the small volume of e-commerce activity have
implications for household surveys as well.

191. OECD countries vary in their collection effom this area. In particular, because of changes t
Eurostat's model household surv&yfewer European countries are collecting the valupurchases over
the Internet. The 2005 OECD model survey (in Anhdxhas nominated value of purchases as a non-core
question reflecting both the direction of Eurostatl the difficulty respondents have in recalling talue

of purchases. In addition to purchasing activitye model questionnaire asks individuals whethey the
have sold over the Internet, for example, usingtiancsites. It also asks about the types of praduct
purchased over the Internet and barriers to Intgqaechasing.

The social and economic impacts of ICT use by housalds and individuals

192. In contrast to the strong interest in impaftdCT use by businesses, there has been littld wor
done on impacts of use by households and individudbwever, the availability of ICT has obviously

58. Model questionnaire for the Community Surveyl@i Usage in Households and by Individuals, 2066.
addition, the 2007 and 2008 model questionnaireghie Community Survey do not address barriers to
purchasing over the Internet. However, an extendedule on e-commerce and trust is planned for the
2009 model questionnaire.

54



changed — and will continue to change — the waylgework (for instance, teleworking), how they a&xe
commercial and government services, and what theywith their leisure time (for instance, the
substitution of the Internet for TV). These changes having, and will continue to have, impacts on
society and the economy.

193. In respect of social impacts of ICT use bydetwlds and individuals, the analytical work done
has tended to be based on small-scale studieg thilemore comprehensive exercises that use pleeatfy
official statistics we focus on in thiSuide However, it is clear that there are both negadind positive
aspects to such use. For instance, on the negsitiée consider the question of undesirable content
accessible via the Internet and changes in thepeaple relate to each other (for example, the guben

of e-mail and SMS messages for personal contact)th® positive side, there are many advantages and
conveniences offered by ICT in learning, commumiggtaccessing services and so on.

194. An area that has received significant attensahe question of the digital divide. Howevdrist

is not so much an analysis of the impact of ICT asan analysis of exclusion from its use. It edjrated

on the assumption that ICT is, on balance, a pesghenomenon and that those without access te it a
relatively disadvantaged. More information on thegitdl divide and its measurement can be found in
Chapter 8.

195. Notwithstanding that most economic analysithefimpacts of ICT has focused on ICT use by
firms, the use of ICT by households undoubtedlyilmgmcts on economic performance.

»  First, demand for ICT goods and services by hoddshis an important component of overall
demand, which has stimulated the growth of the I€8ctor, and has helped to foster
technological progress in ICT applications. ICT fdso stimulated demand for products in
sectors that rely heavily on ICT, for example, naednd entertainment, leading to growth in
those industries as well.

» Second, the wide diffusion of ICT across the econ@nd to most households may enable a
critical mass without which firms may not be ahbteachieve the full benefits of switching to
ICT, e.g.in the delivery of their products.

»  Third, the diffusion of ICT to households may helgostering basic abilities for ICT use as well
as more sophisticated ICT skills, which can benefimpanies that require experienced ICT
users.

*  Fourth, use of ICT at home may enable companieshieve greater benefits from teleworking,
which could enable companies to rationalise theirkimg environment.

* Finally, increasing access to ICT by households leglp reduce socio-economic exclusion, by
providing access to information as well as more petitive prices.

196. As these topics have not received as muchtiattefrom economists as the economic impacts of
ICT use by businesses, empirical literature is somag limited.

197. Work in the area of measurement of social otgpaf ICT (as applied by, or applicable to,
national statistical offices) is summarised in pgygprepared for the 2007 WPIIS meeting (OECD, 2007
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CHAPTER 7: CONTENT AND MEDIA *°

Introduction

198. The introduction to thi&uide states that “we live in a period of unprecedentshnological
change, both in terms of the extent and speed afgd...Many of the underlying transformations are
undoubtedly associated with the set of interrelaed, more recently, converging technologies tlaath
come to be known as ICT.”

199. In an attempt to describe and understand dgnitude of these changes, considerable effort has
been made to measure the supply and use of ICTetwrelatively little is known statistically akidhe
many developments that result from the flow of infation, or so-called ‘content’, which is enabled b
ICT.

200. Yet those developments are increasingly saamif. For instance, business models are being re-
invented, particularly in industries whose outmuinformation in one form or another (for instancews,
music, film, scientific information and busines$oimation) and industries whose processes relyilyeav
on information processing and exchange (finan@atises and education, for example).

201. A range of industrial, labour, trade, cultumal intellectual property policy issues are enmgygi
as a result of better communications and informagixchanges. These policy issues are often embaodied
the somewhat vague notions of digital content dgitadl delivery.

202. The first challenge for the statistical systemo develop the definitions and measurement
models necessary to describe the extent of thasegels and so inform the relevant policy debateis. It
clear that the many issues at stake cannot be ssdttavith a single measurement model. It is alearcl
that existing industry, product and demand-basedeatschave limits.

203. This chapter outlines conceptual work donethentopic by the WPIIS and describes current
measurement approaches by the WPIIS and ICCP.

204. Because the topic is complex, terminologynisnaportant aid to understanding. A note on terms
used is therefore likely to be helpful. For the pmses of thisGuide the terms commonly used in
discussing the topic have meanings as follows:

« The ‘content and media sector’ consists of indestrihat are engaged in the production,
publishing and/or the electronic distribution ofitent products (OECD, 2006).

59. Revisions made to this chapter mainly reflaet development of a ‘Content and media sectornitedn
by WPIIS (per OECD, 2006a) and a ‘Content and mpdiaucts’ classification (OECD, 2008). Revisions
to the SectionA sectoral study approach to measuring digital eotwere provided by Sacha Wunsch-
Vincent of the OECD in 2007.

60. From 2006, the sector was called the ‘contedtraedia sector’ but references earlier than tteteferred
to as ‘content’ in this chapter.
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* ‘Content and media products’ are mainly producedbiginesses that are classified to the
industries that comprise the ‘content and medidosecHowever, some content and media
products will be produced by businesses outsidesd¢lator and by other sectors of the economy,
including government, as secondary activities.

* The ‘electronic content sector’ (or ‘digital contesector’) consists of industries that primarily
produce ‘electronic content products’ (or ‘digi@ntent products’). For most firms and most
industries, electronic content products are stilineor output. This view is reflected in the
structure of ISIC Rev. 4, which does not separaidgntify electronic content activities
(industries).

* The terms ‘digitised product’ and ‘digital delivérgre linked. A digitised product has been
defined as a product that can be delivered on line.

205. It is clear from the discussion above thateli® an industry view of content and a productwie
Analogous to the approach taken with the ICT seatmt ICT products, classifications are needed to
describe content industries and products. Alsoils I®T, such classifications would preferably keesed

on existing classifications such as the ISIC ardG@RC.

The Content and media sector definition

206. In 2006, WPIIS started work on revisions te t&€T sector and ICT product definitions to
conform with to the revised ISIC (Rev. 4) and CR@r( 2). At the same time, the Working Party stirte
developing a definition of a ‘content and mediattee based on the premise that “Content and media
industries are engaged in the production, publgshimnd/or the electronic distribution of contentdarcts”
(OECD, 2006b§* The Working Party agreed that the sector wouldsistrof industries of Division J of
ISIC (Information and communication) except for ghothat are already included in the ICT sector
definition.

207. A history of WPIIS deliberations on the ‘canttesector can be found in Annex 1b — as can the
definition of the agreed Content and media sectdegsed in 2007).

The Content and media product classification

208. Following agreement on a Content and meditoiseébe development of a product classification
became possible. The work was undertaken by thdSMBIassifications Expert Group and the following
guiding principle was used to identify Content ameldia products (it was adapted from the definitisad

to determine the Content and media sector):

Content corresponds to an organised message intémdeuman beings published in
mass communication media and related media aetvifihe value of such a product
to the consumer does not lie in its tangible qigalitbut in its information,
educational, cultural or entertainment content.

61. The development work was undertaken by the ®/Rllassifications Expert Group (established to make
recommendations on information economy classificegito the broader membership).
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2009. The main features of the Content and medidyatoclassification, in terms of its relationship
with both the sectoral definition and the ICT protddassification, can be summarised as followEQD,
2008a)

» All of the products of the Content and media seaterincluded in the product classification.

*  Four products of the ICT sector are included in@oatent and media products list. They are the
three games software products &eb search portal conterand

» Four products that are not products of the Cordadtmedia (nor ICT) sector are included in the
classification based on majority support from tixpezt group and consistency arguments (see
Annex 1a for details).

210. The list was agre&dat the end of 2008 (and slightly revised in Jan2409 following further
minor changes to the CPC at the end of 2008). Ther&4 Content and media products in the listsmad
broad level categories as shown in Table 3 beldw. detailed list can be found in Annex la.

Table 3. Broad level categories for Content and med  ia products

Number of CPC

Broad level categories subclasses
(products)
Printed and other text-based content on physical media, and related services 18
Motion picture, video, television and radio content, and related services 24
Music content and related services 5
Games software 3
On-line content and related services 12
Other content and related services 12
Total 74

Digitised products

211. In 2005, the OECD distinguished digitised picid and broadly defined them in an attempt to
develop demand-side questions on their use, sdlpachase.

212. According to this definition, digitised prodsiinclude both:

* Products (such as reports, movies, music and safjwehich can be delivered over the Internet
in digitised form and have a physical analoguel{sax a CD or DVD). For such products, the
analogy with the physically delivered product isedi €.g.a downloaded movie file and a DVD
of that movie, an MP3 file and a CD); and

»  Other digitised products where the analogy withhgsjral product is less direct, for instance,
new kinds of Web-based products that are accessedine. They include online news,
information or financial services and online ganj@bere the nature of the game is different
from other computer or video games because ofeheanking capacity of the Internet).

62. Declassified by the WPIIS parent committee, tBemmittee for Information, Computer and
Communications Policy (ICCP).
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213. While a variety of services can be digitalbligered and are therefore included above, others
may be ordered over the Internet but largely dedigieor provided off line. Examples of such tranieenst
include buying insurance through an Internet brokeserving a hotel room through a hotel chain'©We
based reservation system, booking plane ticketugir an airline’s Web site and ordering conceketis
from an online seller.

Modifications to the OECD model survey on ICT usg businesses

214. A new question on the nature of products seler the Internet was added to the 2005 model
guestionnaire (see Annex 1c, question 12). Thetmuedistinguishes:

* Physical products — those ordered on line and el off line. They include raw materials,
components, stationery, hardware, books and CD-ROMs

» Digitised products — areither delivered over the Internet in digitised form, legging physical
productse.g. reports, software (in lieu of paper or CD versjons are new kinds of Web
products which are accessed on line and substdufghysical productss.g.online financial and
information services; and

» Offline services — are ordered on line but areveéedid, or substantially delivered, off line. They
include bookings for accommodation, travel and &sien

Modifications to the OECD model survey of ICT aceesnd use by households and individuals

215. In order to obtain measures of demand fortidégl products, extra categories on Internet
activities and products purchased over the Intangeé added to the relevant questions in the 200dei
guestionnaire. The new Internet activity items ue extra categories enabling the identification of
digitised products that also exist in physical fqffior instance, movies or music). New items inchlider
purchased products distinguish the product in digihd physical form. For instance, computer saftvis
split into computer software that is physically ideted €.g.as a CD) and computer software that is
digitally delivered (downloaded from the Interned)significant advantage of including questionshe
model survey is that information on activities gnadchases can be broken down by characteristitdseof
individuals concerned, for instance, by their aggnder and education level.

A sectoral study approach to measuring digital corgnt

216. It is clear that digital contentand digital delivery of content are increasing in significance,
driven by enhanced technological capabilities, @idraiptake of broadband technologies and improved
performance of hardware and software. Digital cointnd associated applications offer new business
opportunities and potentially improved access tovdedge and research. Digital content can also be a
major driver of ICT industries such as telecommatians.

217. The OECD’s Committee for Information, Compusgrd Communications Policy (ICCP) has
been looking at digital content issues in the erecg of new network-based services since $98fore
recently, their focus has shifted to work on braadbcontent and digital delivery of goods and sewi
(OECD, 2004b).

63. See OECD (1998) and (1999).
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218. At its March 2003 meeting, the ICCP Committe&d discussions on interlinked broadband and
digital content developments and policy issues. Chmmittee adopted two tracks for this work, agrgei

to work towards a Committee statement on promokirmpdband development and to develop a work
proposal on digital content. At its October 2003eth®, it was agreed that the ICCP Committee should
undertake more comprehensive analysis on digitalecd, focusing on growth and value creation, dsve
and barriers to growth, and changing market strastand emerging issues.

219. In early 2004, following its preparation inetiCCP Committee, the OECD adopted the
Recommendation of the Council on Broadband Devetoprisee Box 2 below), setting out ten
recommendations for OECD member countries wherblestiéing or reviewing their broadband policies.
These policy recommendations recognise the inctepsticy attention towards broadband content and
applications. The ICCP Committee has been askawbtotor the development of broadband in the context
of this Recommendation — this process took placeng2007 and 2008.

220. At its April 2004 meeting, the ICCP Commitiegreed to the work plan on digital broadband
content, with this work being undertaken in the Wog Party on the Information Economy (WPIE). The
WPIE has completed an initial set of stocktakingdss of the following sectors where digital contin
transforming business models: scientific publishingisic, online computer and video games, mobile
content services and user-created content. Wavkdsing on film and video, online advertising areivs
distribution. The studies were designed to furidentify analytical, policy and measurement issaesl

to prepare the ground for more in-depth analysisasizontal issues and challenges to broadbandenbnt
development and applications. A major OECD intéomal conference on the Future Digital Economy:
Digital Content Creation, Distribution and Accesasweld on 30-31 January 2006 in Rdfe.

221. At the request of the WPIE, a content poli@nfework was developed in 2006. Business and
public policy issues to be addressed are groupsiXiareas as outlined in Box 1 below.

Box 1. Digital content policy framework

() innovation and technology (e.g. enhancing R&D and innovation in content, networks, software and new
technologies);

(i) value chain and business model issues (e.g. developing a competitive, non-discriminatory business
environment);

(iii) enhancing the infrastructure (e.g. technology for digital content delivery, standards and interoperability);

(iv) business and regulatory environments that balance the interests of suppliers and users, in areas such as the

protection of intellectual property rights and digital rights management without disadvantaging innovative e-
business models;

(v) governments as producers and users of content (e.g. commercial re-use and pricing of public sector
information); and

(vi) conceptualisation, classification and measurement issues.

Source: OECD “Digital Broadband Content Strategies and Policies”, www.oecd.org/datacecd/54/36/36854975.pdf.

222. In 2006, the WPIE agreed that the existingtaligontent policy framework could be further
developed in key areas of importance for the dgpremt, distribution and use of digital content.

64. Seenvww.oecd.org/sti/digitalcontent/conference
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223. In parallel, the OECD is working on increasiagcess to public sector informatior.d.
geographical and meteorological data, informatield lin libraries, archives, museums). The publziae

is a large producer of content with major potenfiad digitisation and new commercial and non-
commercial applications. Wider availability and wdgublic sector information and content can aldya
contribute to economic growth and enhanced citizeifare. A study has been completed on access to
public sector content (including the commercialuse- of public sector information). Follow up work
includes refinement of the analysis, and potentigitle development of international principles and
guidelines.

224. For more information on this work, s@avw.oecd.org/sti/digitalconterfor the work on digital
content andwww.oecd.org/Futureinternefor the 2008 Ministerial on ‘The Future of the dmet
Economy.

Box 2. OECD Recommendation of the Council on Broadband Developm ent, 2004

The OECD Council recommends that, in establishing or reviewing their policies to assist the development of broadband
markets, promote efficient and innovative supply arrangements and encourage effective use of broadband services, Member
countries should implement:

«  Effective competition and continued liberalisation in infrastructure, network services and applications in the face of
convergence across different technological platforms that supply broadband services and maintain transparent, non-
discriminatory market policies.

¢ Policies that encourage investment in new technological infrastructure, content and applications in order to ensure
wide take-up.

¢ Technologically neutral policy and regulation among competing and developing technologies to encourage
interoperability, innovation and expand choice, taking into consideration that convergence of platforms and services
requires the reassessment and consistency of regulatory frameworks.

« Recognition of the primary role of the private sector in the expansion of coverage and the use of broadband, with
complementary government initiatives that take care not to distort the market.

« A culture of security to enhance trust in the use of ICT by business and consumers, effective enforcement of privacy
and consumer protection, and more generally, strengthened cross-border co-operation between all stakeholders to
reach these goals.

« Both supply-based approaches to encourage infrastructure, content, and service provision and demand-based
approaches, such as demand aggregation in sparsely populated areas, as a virtuous cycle to promote take-up and
effective use of broadband services.

« Policies that promote access on fair terms and at competitive prices to all communities, irrespective of location, in
order to realise the full benefits of broadband services.

« Assessment of the market-driven availability and diffusion of broadband services in order to determine whether
government initiatives are appropriate and how they should be structured.

¢ Regulatory frameworks that balance the interests of suppliers and users, in areas such as the protection of
intellectual property rights, and digital rights management without disadvantaging innovative e-business models.

¢« Encouragement of research and development in the field of ICT for the development of broadband and
enhancement of its economic, social and cultural effectiveness.

The Council also instructs the Committee for Information, Computer and Communications Policy to monitor the development
of broadband in the context of this Recommendation within three years of its adoption and regularly thereafter.

Source: OECD, Recommendation of the Council on Broadband Development, C(2003)259/FINAL,
www.oecd.org/dataoecd/31/38/29892925.pdf.
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CHAPTER 8: CROSS-CUTTING TOPICS IN INFORMATION SOCI ETY MEASUREMENT

Introduction

225. There are a number of areas of policy intéhedtare relevant to more than one of the framkwor
elements that form the structure of t@igide

226. This chapter has a look at these areas asvill

e Specific areas of policy interest that have beenafe being) considered by the WPIIS (with
articles on e-government, trust in the online esvinent and thdigital divide).

» Specific areas of broad policy interest on which WPIIS has not yet focused (ICT education
and skills; ICT occupations; outsourcing of ICT}at&tical work done by other areas of the
OECD on these topics is described; and

 The bigger picture: interactions between ICT and #@cronomy, society and the natural
environment.

E-government
Introduction

227. This article is based on work undertaken ley\WHPIIS over several years and compilation work
on e-government statistics undertaken by the OE@ing 2004 (OECD, 2005c). It primarily considers e-
government from the viewpoint of official statisticollections.

228. E-government statistics are also availablefobher sources such as the UN Division for Public
Administration and Development Management. TheefattE-Government Readiness Survey of 2004
(UNPAN, 2004) assessed the public sector e-govemhrimgtiatives of UN member states using a
composite index of e-readiness. The index includeWeb measure index that gauges the level of
sophistication of a government’s online presenceabgualitative assessment of its Web sites. The
European Commission uses a similar approach fompitimmg e-government benchmarking indicators as
part of the eEurope 2005 Action PfirFor policy purposes, the e-government indicatointdrest is the
“number of basic public services fully availabldine” and data are collected by several means dhnaty

a survey of relevant government Web sites in eacintcy.

65. Only minimal revisions have been made to thipter. The status of some of the work describatim
therefore somewhat dated.

66. For more information on the methodology, sep Gamini Ernst & Young (2004).
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Basic concepts in e-government surveys

229. There are different types of e-governmenteygvThe best developed statistically are survays o
demand for government electronic services. Eurdsiata set of questions on both their household and
business ICT use questionnaires and most Europrantries that conduct the Eurostat surveys ask.them
Some non European OECD member countries also &skgiestions in their national surveys. We can
also consider demand from the perspective of gorem (government use of ICT) and the provision of
electronic services by government. In terms ofritddonal comparability, neither of these areawédl
developed.

Measurement challenges for e-government
Collecting e-government information from governnenganisations

230. Relatively few OECD countries attempt to measergovernment via surveys of government
organisations. The difficulties of this approachrespect of comparability have been articulate BCD
member countries (in particular, Denmark and Alisiras follows:

» Definition of the scope of government surveys. Fmtance, should they include government
businesses or semi-government organisations? Shihdg include small units with no
employees (for example, committees or boards tieaserviced by larger entities)?

» Definition of government units and their categdita to the appropriate tier of government.
Should a unit include sub-entities or should all§eme) be distinct units?

» Measurement of the intensity of activities suchttes offering of electronic services and their
categorisation; and

* Heterogeneity of government units and the propoerto counts approach to data on ICT use
(whereby data are presented in terms of the proporr count of entities undertaking a
particular activity). This heterogeneity concernffedences in government units (for instance,
differences in how ICT functions are organised ahenges in organisational structures over
time) that make it difficult to make a valid comjgan of proportion or counts data across
geographic regions, tiers of government and timis. thought that international comparisons are
most affected by unit heterogeneity.

231. The heterogeneity issue is probably the mdfitut challenge when data are presented as
proportions or counts of units, as they often ar@formation society measures.

Collecting e-government information from users @faynment electronic services

232. In recognition of these statistical difficaki the WPIIS, in collaboration with the OECD e-
Government Project, has adopted a demand-side agprto e-government measurement, that is,
measuring the use (by businesses and individufileotronic services offered by government rathan

the supply of those services by government entitimswvever, it should be noted that a demand-side
approach is not without conceptual difficulties.

233. One problem is how to define ‘government’ aesfionnaires and other survey instruments such
that respondents (generally householders and tssgiaghave a common understanding of what is meant.
The current OECD approach is to follow the SysténiNational Accounts (SNA) (UNSD, 1993) that
defines government units as follows “Governmentumay be described as unique kinds of legal estiti
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established by political processes that have latygl, judicial or executive authority over other
institutional units within a given area. Viewediastitutional units, the principal functions of gamment
are to assume responsibility for the provision obds and services to the community or to individual
households and to finance their provision out oft®n or other incomes; to redistribute income and
wealth by means of transfers; and to engage inmarket production...... ". According to the SNA,
government units can be “... at the level of theamtia region or a locality”. For more informatisge
http://unstats.un.org/unsd/snal993/glossform.asip@oe=219

234. Eurostat's approach (for the 2006 questioenair household/individual use of ICT) is to use a
broad scope, referring to “public services and adstiation”.

235. A related problem arises from differenceshim functions of government organisations, however
defined, across countries. For instance, in onetcpuall rail transport might be a function of geal
government, and in another country it might be spoasibility of public or private sector businesses
Another example concerns outsourcing; governmentria country might outsource a client service
function, such as employment agency work, to theape sector while another country retains it as a
government function. These structural differencds particularly affect international comparabilityut

are also likely to affect comparability over timéhin a country.

Available statistics

236. Despite the difficulties, some official stdtis on e-government are available for OECD
countries. They are mainly in the area of use ofegument services by businesses and individuals.
Eurostat has been particularly active in this angtln collection of statistics on business and letwadd use

of electronic government services since 2002. Aliatand Canada have time series demand-side atata f
households and Australia has a good time seriebusiness demand. Japan has household data showing
the use of computers and mobile phones to obtédmnvation from government using the Internet. The
United States collected information on individualse of the Internet to access government serwices
both 2001 and 2003.

237. While some OECD countries (for instance, Dahnaend Canada) collect relevant information
from the perspective of government organisatioms€ghment’s own use of ICT and, in several cases,
provision of electronic services by governmentgréhis little commonality between the statistiasnir
those countries.

Future efforts by the OECD and member countries

OECD

238. The OECD model surveys of household and bssinse of ICT have been revised and include
more information on the use of government servigesdividuals and businesses respectively. Relevan

guestions can be found in Annexes 1c and 1d. Tregsafollows:

* Model questionnaire on business ICT use, questfoonlbusiness use of the Internet for dealing
with government organisations.

* Model guestionnaire on ICT access and use by holdeland individuals, question 19 on
individuals’ use of the Internet for dealing witbwg@rnment organisations.
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239.

For the purposes of the model questionnagegernment organisations/public authorities are

defined per the SNA93. More information on thisikigbn is provided above in the Secti@ollecting e-
government information from users of governmerdtedaic services

Member countries

240.

There are also a number of individual OECDntguinitiatives underway or being planned,

including:

Statistics Canada expects to replace its Housdhtddhet Use Survey by an Individual Internet
Use Survey and to significantly expand its coll@ctiof e-government related data. The new
guestionnaire includes additional Internet acegti (communication with government

organisations and elected officials, e-voting amgbivement in online government consultation)
and has separate questions on: frequency of ueedhternet to correspond with government
organisations to express personal views or concémeguency of use of the Internet to access
information on government programmes or service® af the Internet to express opinions
relating to government policies, laws, issues,; ééwels of government dealt with (municipal,

provincial, federal); and barriers to using theetnet to search for government information.

From 2003, the Czech Statistical Office (CSO) caneld an annual public administration survey
that collects information on ICT use in public admiration. Information collected includes
access to, and use of, ICT by public administratieb site content, and use of the Internet for
public procurement. In 2004, the CSO conducted b ¥ite content survey to better ascertain the
type of online services and information availalol€itizens.

Denmark, already a frontrunner in measuring e-guwent, expanded its collection of data from
government organisations in 2004 in the followingas: e-learning; e-purchasing (integration
with the accounting system and use of digital inira); the ICT strategy of the organisation;
and use of open source software.

From 2003, the Hungarian Central Statistical Offex@hanced its collection of government
organisations (state administration and municigalt to collect questions on ICT use; IT
security; number of online public services witheiptated back-office processes; and public
procurement processes that are fully carried outiren The Hungarian survey also includes
guestions on computers (number, age, value), 1&hitg and ICT investment.

For a number of years, Mexico, through its statigtofficeInstituto Nacional de Estadisticaas
conducted an annual Federal Public Administratiorv&y on IT Resources. The survey collects
information on ICT human capital, hiring of exterrservices, ICT hardware and software
resources, computer applications used and the (ddd.

Statistics New Zealand is implementing a four-yeén for ICT statistics collection. It is
focusing on the Government’'s own use of ICT andirtess and household use of electronic
government services. The business and household questionnaires are currently in
development and contain questions about use ofrgment Web sites and services during the
reference period.

Singapore, an observer country in the WPIIS, isiidgg to measure public satisfaction with

online government services as a means of meastimngffectiveness of e-government in terms
of quality of services.
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» The Slovak Republic has included a module about #@Tits structural survey of budgetary
organisations. The module contains questions omuin@er of PCs of different types.§.those
connected to the Internet); the number of employeaking with PCs; details of ICT current
and capital costs; and Web site details (whetheiotiganisation has one, the number of visitors,
number of forms on the site etc).

» Eurostat, in its 2006 household ICT use questiopnaicluded a module of e-government
guestions covering individuals’ actual and potdnise of the Internet to deal with government in
areas such as income tax declaration, job seamsliceg, car registration etc. The response
categories match the supply-side European Commissigovernment benchmarking indicators
referred to above; and

» In addition to these country-specific changes gkgansion of the European Community in 2004
has brought more countries into the scope of theodfat surveys. As we have seen, these
surveys provide good comparative information ondémand for electronic government services
by individuals and businesses.

241. More information on e-government measureméatlenges, as well as relevant data, may be
found in the OECD publicatioB-government for Better Governmé@®ECD, 2005c¢).

Trust in the online environment”’
Introduction

242. A fundamental element in enabling the ben&difs can bring to the economy and society is the
confidence users have in platforms, applicatiors services. Creating an online environment thalidbui
trust amongst the users of ICT is an increasingripyifor industry and governments.

243. At the close of 2004, there were more than railBon fixed access Internet subscribers in the
OECD area — a figure that was up from just over millon in 1999. With multiple users of each otte
accounts, in homes and businesses, the numberopiepaccessing the Internet was, of course, much
greater. By the end of 2004, nearly 43% of thedesaibers used broadband platforms to access the
Internet, thus enabling connections with highefgrerance and ‘always on’ capabilities. This projmort

is expected to increase rapidly over the next fe@ary. In addition, the first high speed platforros f
cellular wireless access have been introduced endxgected to further increase access to andfube o
Internet.

244, As ICT networks develop, the new capabilitesate an increasing range of opportunities and
challenges. The always-on connectivity enabled foadiband access, for example, increases the need fo
home and small business users to protect theiremtioms with tools such as firewalls that were oocly

in the domain of corporate networks. Moreover, tiigher performance of broadband means that
compromised systems have greater capabilitiesro bHizose of others. One example is the emergence of
so called ‘botnets’. This phenomenon occurs whemrmaber of compromised machines act in concert,
without the knowledge of their owners, to inflicirm on the connections of other users or to retnéns
spam. A host of other threats exists and inclugésshing’, ‘pharming’, ‘spyware’, viruses, variofisrms

of ‘spoofing’ and ‘Web page hijacking’. On the otheand, broadband connections enable the ICT indust
to provide continuously updated and improved tetdgies, direct to users, to prevent harm to, ouses

67. This article is based on a paper presentedhto 2005 WPIIS meeting and later declassified,
DSTI/ICCP/11IS(2005)1/FINAL.
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of, their systems. The automatic updates to preweet technologies such as firewalls and anti-virus
software, that always-on connectivity facilitatese cases in point.

245. OECD governments have agreed on a humbeiitigtives aimed at building a culture of trust
and security. At the international level, examptedude OECD guidelines on security and privacyiral
(OECD, 2002d and 2003d). The private sector has lad®n active. Numerous initiatives have been put
into place from partnerships such as the Anti-RhghWVorking Group through to the implementation of
tools that aim to build trust directly with usetgh as privacy statements, trust marks and seewers.

Official statistics

246. The topic, trust in the online environmentaibroad one and includes: IT security, privacy and
trust issues such as consumer protection. Its measmt can also be considered in terms of these thr
sub-topics.

247. To date, the main approach of official staigdtagencies has been to gather data from sunfeys
households and businesses on use of ICT. In tmgexp information about trust is often collectéat,
example, by specific questions on IT security orpanceived ‘trust’ barriers to Internet use or inedt
commerce.

IT security

248. IT security is a challenge both for Internsens and for those measuring ICT use. In official
statistics, it is generally considered as a densaael-measurement issue and questions may be iacinde
the household and business ICT use surveys undartak many OECD countries. For businesses, the
usual measurement approach is to include questiomssurvey of business ICT use or a separate IT
security enquiry directed at businesses. For haldghquestions are typically added to a housel®Id

use survey.

249. Questions on IT security usually deal withppglents’ encounters with IT security problems,
their origins or consequences, and preventativesurea in place. For businesses, financial cost tnaigio

be asked about. Additionally, in both household bodiness surveys, IT security is often included as
response item on questions about barriers to e-avogrand Internet access.

Other trust issues

250. As mentioned above, these issues are less tifte subject of official statistics. However,
guestions on businesses’ confidence-building presthave been asked by some countries that conduct
Eurostat's Community Survey on ICT Usage and E-commeS8tatistics Canada in itElectronic
Commerce and Technology Sunasks businesses whether their Web site has acprp@icy statement.

A number of OECD countries ask about privacy amdttconcerns as impediments to e-commerce and
Internet access. Household questionnaires maydadtems on concerns about privacy or about childre
accessing the Internet.

Trust questions on the OECD model surveys of ICTeus
Business model survey
251. The OECD model survey of ICT use by businessss revised in 2005. Questions have been

added on IT security measures that businesses ihgvace and IT security incidents experienced. In
addition, businesses are asked whether their Webhas: a security policy statement, a privacygyoli
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statement, a security seal or a privacy seal. Aidraflimitations question on selling over the hmiet
includes items on security, privacy and trust.

252. The relevant questions can be found on theshpgbstionnaire in Annex 1c. They are questions
7,8, 14 and 16.

Household model survey

253. The OECD model survey of ICT access and uskobigeholds was also revised in 2005. New
guestions have been added on: backing up datacdrisy measures in place on a home computer and IT
security incidents experienced at home. Barrieestions on household access to the Internet aathitt
purchasing by individuals also include items orus&¢and privacy.

254, The relevant questions can be found in theeingualestionnaire in Annex 1d. They are questions
5, 8,15, 16 and 23.

The digital divide®®
Issues, approaches and policy interests

255. Simply defined as the gap between ICT ‘haaes! ‘have-nots’, the notion of tligital divide
has been a prominent theme of the information spcis ICT began to penetrate our lives and the
benefits, actual or potential, associated withute started to be understood, the undesirabilitgafing
behind substantial populations surfaced as a nahjaltenge of our times. Numerous initiatives emerige
identify, profile and help address issues of ecdnamarginalisation and social exclusion associatet
ICT.

256. The digital divide represents an area of ayetbetween economic and social issues of the
information society. ICT-induced benefits exten@rgwhere, including to business, governments, healt
education and any other area. For example, magsiastments on infrastructure for e-commerce and
governments on line are taking place; for the henef such activities to materialise fully, undoedly a
critical mass of users is required.

257. The economic and social issues associated thethdigital divide hold true both within the
context of individual countries and across coustrimdeed, early interest in ICT-related inequediti
within countries accelerated when the linkages betwlCT and economic development started to become
apparent. The idea of ‘ICT for development’ has rbdbe driving force behind much activity
internationally, including the two World Summits tre Information Society in Geneva (2003) and Tunis
(2005). Thus, the digital divide matters to theeexithat ICT represents both: an historic oppotyuiur

the evolution of our economies and societies; aasl the potential to accentuate already existing and
sizeable imbalances.

258. As an area of investigation, the digital déivid multi-dimensional and covers a wide range of
issues. Some of the approaches have focused ond@iectivity, with emphasis on infrastructure. @she
have been broader in scope, extending to genaeddiness issues, including e-strategies, ICTaligr
skills and training. Indeed, in a 2004 publicati@004b) the OECD states that the digital divide is
progressively shifting from an ‘access’ divide tmare complex ‘use’ divide.

68. This article draws heavily from “Unveiling thgigital Divide” Sciadas (2002a, b) and “Monitoririge
Digital Divide...and Beyond” (Orbicom, 2003).
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2509. Even though ICT gaps are also manifested arbosmesses, whether by sector of activity or
firm size, most investigations have focused on feops if to underscore the social dimension of the
challenge. Even there, in reality, many issuestefiproper appreciation of what is involved reggiran
understanding of the role of at least two importdintensions: individual ICTs, and variable of it

260. There are many ICTs and variables and dividesbe identified for any permutation of these.
For instance, Internet ‘haves’ and ‘have-nots’ bandefined in a number of ways including by income,
education, gender, age and geographical locatiarhy 8s metropolitan or rural areas. Each of theselts

in the delineation of different groupings of peqphth different characteristics. While there isedap
between such groupings, as the same individualoasdhold can be present in many, it is nonetheless
important to bear in mind the specific group exasdiand the reasons for such examination. For iostan
connecting rural areas at ‘reasonable’ cost istrigial — especially when broadband is concerned; the

use of the Internet by females of a certain age begignificant in the deployment of specific orlin
services. Clearly, even on the basis of these tin@mbsions alone, analyses of digital divides can be
complex.

261. An additional useful dimension concerns thang of the introduction of individual ICTs. For
example, a telephone divide today must be congider¢éhe context of the age of the technolegw its
basic form, the twisted copper pair has been ardondver a century. This differs from the divide
associated with the Internet, which has been arédamdnly a decade or so in its commercial incaomat
Statistics can support quite instructive analysethis type and separate reality from hyperboleeyrh
capture the actual time-paths needed for certai@ldeof penetration to be reached among ICTs — and,
indeed, compare them to non-ICT products. These bhaen shown for Canada by Sciadas (2002a, b) and
for several countries by the OECD (2004b).

262. Of policy interest has been tmagnitudeof the digital divide but, more importantly duettee
implied corrective actions, iBvolution— whether it is closing or widening over time -dat whatspeed
this is happening.

Types of measurement

263. Two main approaches to the digital divide hererged in the literature: one examines divides
internal to a country, and the other involves cromsntry comparisons. Measurement and analyticak wo
have been carried out for both, and methodologidsstatistical techniques have been developed.

264. Measurement of internal country digital digdgarted around the mid 1990s. Initially, the focu
was on connectivity, and penetration rates of veEilCTs were used to highlight the gaps among group
of people, whether by socio-economic, geographiotber characteristic. The first notable quantifima
came from thd=alling through the Net: A Survey of the ‘Have-NatsUrban and Rural American the
USDOC (1995). This was followed by similar work $everal other countries. Of interest were the
inequalities among groups delineated by variabkenakd to be important determinants of access to and
use of ICT, such as income and education, as welt@ups of specific interest to individual cousdte.qg.

race in the United States. The OECD carried oustsuitial work of a comparative nature, based on
member country statistics (2001c, d; 2002c), asa datere developed based largely on the
recommendations found in th&uide

265. Measurement of the digital divide across gdarumber of countries has been a more difficult
area since, by definition, the interest was to hermark countries at various stages of developmeitt, w
emphasis on the least developed ones. Not sungisisitata gaps posed a severe limitation, as kttisted

in terms of comparable indicators world wide beytdmelwell-known supply-side ITU data.
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266. This practical impediment was coupled withlduk of a conceptual approach that would support
meaningful analysis. However, measurements areidemesl indispensable in the formulation of national
and international e-strategies for developmentgentral aggregate measures emerged, both quanmtitati
(World Economic Forum, 2002) and qualitative in urat These focused mostly on issues of
competitiveness and e-readiness and were rathiphpeal to the digital divide. With the elevatedeirest

in the development of an instrument that would dg@iathe digital divide across countries, as wedl a
monitor its evolution, a conceptual framework andoperational model were developed by a consortium
of organisations, including UN bodies, led by Odorc(2002, 2003).

Data requirements

267. The data requirements for internal country arabs-country divides are quite different. For
cross-country comparisons, typically indicatorstlta# national level suffice — provided that they are
available and sufficiently comparable across a Jarge number of countries. Like other exercises in
international benchmarking and comparisons, théglires aggregation across constituent components.
Invariably, in addition to the relevance of the erging framework, the quality of the output measur
will depend on the quality of the input data.

268. For internal country divides, many types afyvéetailed data are needed to adequately examine
aspects of the digital divide in which policy makemd other users are interested. These includeotat
ICT penetration rates by income percentile, gedgycab location for regional and urban-rural
comparisons, data disaggregated by level of edutagender, age, family type and other characiesisf
interest. This is so since it is known that in patages of ICT diffusion, the characteristics lué user
population are different from those of the popuwiatat large.

2609. Comparing countries based on studies of iatewuntry divides is subject to even more caveats,
as the boundaries within which meaningful compausscan be made are not stable. Income percentiles,
for example, reflect different absolute income legomething that becomes more complex if purctgasi
powers are invoked), urban-rural splits are sulieclifferent population distributions across coigs, as

are age distributions, and so on.

270. The analyses described above refer to quaattdn of the magnitude of the digital divide at a
given point in time. However, the more importanti@o consideration has always centred around the
evolution of the divide — that is, whether it isdening or closing. Clearly, for this, time-serietalare
needed, in addition to the detailed breakdowns imead .

271. Yet another policy issue is the speed at wtiiieh digital divide is evolving. Tackling this
question requires even more detailed data. Theedegfr accuracy of predictions will be best if based
the most detailed level possible, something thguires information on the historical behaviour of
individual groups and specific ICTs.

272. The implications for surveys of the type didssd in Chapter 6 of thiSuide are that size and
stratification of samples are important for prodigcdetailed estimates that would support theseysesl
When the policy focus is on access to ICT, the dated analysis can be well supported by data from
household surveys, whereas when use of ICT is coedesurveys of individuals are definitely the izt

of choice.

Measurement issues
273. Emerging issues, in their early stages, avariably characterised by a lack of common

nomenclature. The digital divide was no exceptidefinitions, analytical techniques and comparable
methodologies developed gradually and are outlivedow.
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Internal country divides

274. The ‘absolute divide’ is the gap between tiw/és’ and the ‘have-nots’. It can be measured by
the absolute number of users (versus non-usergjeooverall penetration rates (the proportion adrsis
versus non-users). As penetration increases, gwub divide diminishes.

275. The ‘relative divide’ is represented by thdfedence in penetration rates between different
groups (for instance, income groups or groups ddfiby educational attainment) and is the typical
measure used to depict the ‘magnitude’ of intecoaintry divides.

276. Analyses based on differences in penetrab@sramong groups of people can provide solid
evidence of inequalities, particularly in relatibm the newest technologies. One of the lessonstlear
however, is that such conclusions cannot be gasedabutside the specific groups examined, as dney
subject to several qualifications and caveats. Iglaatatements regarding the digital divide atdaage not
substitutes for differences specific to particu@fs between well-defined groups.

277. Another measure used to quantify the magnitfdthe digital divide has been the ‘ratio of
penetration rates’ — whether between high- anditm@me or other groups. With reference to the maer
for instance, this measure is then interpretedeslikelihood’ of being connected. In the casepeffect
equality, the ratio would be 1; the greater the bemthe greater the divide. The basic findingsthes
same as before; the divide is greater for the ne@amologies, especially the Internet, wheredsuiely
registers for saturated technologies such as setevand fixed phone — at least among OECD cowstrie

278. While there is theoretical justification foiffdrences in penetration rates as a divide measure
this is not the case for the ratiessomething that becomes particularly obvious whenmove to the
analysis of the evolution of the divide. Thereandead to contrary conclusions, and thereforeusing
policy messages, as is the case with analysesdlyain the rates of growth (see below).

279. Broadly speaking, the ‘evolution’ of the dieidefers to progress between more and less
connected groups. The absence of such a dividedwequire the penetration rates of a certain IClbeo
the same regardless of the group of people examifigid should not be expected to happen in early
measures of Internet penetration, thowgdimply because it is not observed anywhere else.

280. Initially, measures of the ‘evolution’ of tdevide were based on the changes in the differeimces
penetration rates between groups and time perld8®0QC, 1995). Soon, rates of growth by group were
included in this type of analysis (Dickinson andaBlas, 1997), something that was adopted in subs¢qu
work (Falling through the Ne{USDOC, 1998, 1999, 2000) and its offspriagNation Online(USDOC,
2002); OECD 2001c, d, 2002c and elsewhere). Althoggpwth measures were meant to add to our
understanding of trends and allow us to gain soppgeziation of the underlying speed of change, they
were not intended to be measures of the evolutidgheodivide. When interpreted as such, they cad te
controversial and confusing conclusions. For instamvhile the change in penetration rates over tare
indicate a widening divide, the rates of growthldgooint to the opposite. Sciadas (2002a, b) detlt

the methodological details in this area and wordetthe conditions involved in the relationshipvioetn

the evolution of penetration rates and rates ofvgipas well as the interplay between absoluteraladive
magnitudes of the divide.

281. Sciadas (2002b) shows how trends of Interepéfpation by income can reveal the evolution of

the digital divide (as indicated by slope changesraime in the relationship between income and
penetration rates).
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282. Why are rates of growth and ratios of penetnattes inappropriate for analyses of the evotuti
of the divide? Historically, the diffusion of newaalucts, technological or not, has been graduataay
adopters are eventually followed by the rest of pheulation. Moreover, while the speed of adoption
among products differs, their penetration generfallipws the pattern of an S-curve. This patteriplies
accelerating growth in the initial period, whicheatually gives way to decelerating growth.

283. Then, for a period, starting from an initiation involving unequal penetration rates, raies
growth tend to be higher for the low-penetrationugrs compared to the high-penetration groups. This
leads to lower ratios of penetration rates from peeod to the next and can cause unnecessarystonfu
by casting doubt on the direction of the evolutathe digital divide. Mathematically speaking, fitre
digital divide to begin to close, the rate of grbwef the low-penetration group must be higher ttenrate

of growth of the high-penetration group by at lemstmany times as the ratio of the penetratiors i@it¢éhe
high- to low-penetration groups in the initial poeti

284. Other analytical techniques that have been tgestudy the evolution of the digital divide
include numerical or diagrammatic trend analysid appropriately adapted Lorenz curves. The former
tend to be detailed and apply to specific groupsrest, whereas the latter aim at providing eerall
direction of the movement — in the average sendeenAinconclusive, due to overlapping curves, Gini
coefficients are also constructed (Sciadas, 2082dSDOC 2002; OECD 2004b). It must be emphasised
that while useful in the detection of overall mownts, Lorenz curves and Gini coefficients cannaetin
the true evolution of the gap between specific gspas the detailed and direct comparisons negeasar
camouflaged under the general trend and go uneéetect

285. An important subset of the study of the evoiubf the digital divide deals with its underlying
speed When the direction of the evolution is found, tiext policy question is how fast is it evolvindgy? |
say, the divide is closing, the speed at whichithtgappening has a direct bearing on the poteittialine
and dosage of policy responses.

286. Not much empirical work has been done on #rid,inferences involving speed have been drawn
rather haphazardly. Sciadas (2002a) made an attengigivelop a theory of growth that accounts ndy on
for the overall S-curve diffusion pattern of newls; but also dissected it with the individual bebaw of
different income groups. On the basis of differibghaviours between high- and low-income groups,
within the overall pattern of diffusion, the acotyaof the predictions can be improved by postutatin
growth scenarios specific to each group, as wefhatoring in as much as possible the individual’8C
diffusion based on its unique characteristics amdlable statistical history. More work remainsi@ done

in this area.

287. More methodological information on internalinty divides may be found in Sciadas (208b
The digital divide internationally

288. The enormous interest in the digital dividgues has been accompanied by a realisation of the
dearth of measurement. The international commumigeded a statistical instrument that could
systematically quantify the digital divide and mtoniits evolution across a great number of coustnigth
emphasis on developing ones. This would then maissilple policy analyses of countries’ relative
strengths and weaknesses, and in the processpithassist in the allocation of investments, ad asl|
serve as a performance assessment tool. It wasticontext that a conceptual framework, compléte w

69. Available on Statistics Canada’s Web site:
http://www.statcan.ca/english/research/56 FOO04NMBEM04MIE2002007.pdf
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an operational model, was developed by OrbicomZR60A full-scale empirical application covering up
to 192 countries followed, and was presented atSAZ8I03 (Orbicom, 2003).

289. The conceptual framework: The framework starts by recognising the dual natdirkCTs, that
is, that they are both productive assets and coalsi@s In that setting, it proceeds to developnibt&ons

of a country’sinfodensity and info-use. Infodensity refers to the country’s overall ICT gapand ICT
labour stocks, which are directly linked to the miny's productive capacity; info-use refers to ICT
consumption flows. The aggregation of the two (afekes) defines the degree of a countigfestate
The terms are defined as follows:

Infodensity = sum of all ICT stocks (capital antddar)
Info-use = consumption flows of ICTs/period
Infostate = aggregation of infodensity and info-use

290. The magnitude of digital divide is then defires the relative difference in infostates among
countries. Figure 4 below provides a schematitefftamework.

Figure 4. A conceptual framework for measuring the digital divide internationally
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291. The conceptual framework is further articidat@ Orbicom (2003) which also contains
comparative country analyses based on the model.

Other cross-cutting areas of policy interest

292. There are a number of areas of informatiorespstatistics that are of significant policy irget
but have received little or no attention to daterfrthe WPIIS. They include:

70. Orbicom is the International Network of UNES@®airs in Communications. It was created by UNESCO
and theUniversité du Québec a Montréal 1994.
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* ICT education and skills. Exceptions are relevdassificatory variables and response items in
the model surveys of ICT udk.

* ICT occupations; and
» Outsourcing, and offshoring more generally (of I€Tated activities and ICT-enabled services).

293. However, other areas of the OECD are dointisstal work in these areas. This work is
described briefly below.

OECD work on ICT skills and occupations

294, ICCP has done measurement work on the distibwf ICT skills in the economy, which
includes attempts to measure the potential offalgoof jobs (OECD, 2004b; van Welsum and Vickery,
2005a; van Welsum and Vickery, 2005b; van WelsuthReif, 2005).

295. The first part of the project approximated sugas of ICT skills using occupational data. Skills
are defined at two levels. The narrow definitionG3 specialiststhat is, those individuals who have the
ability to develop, operate and maintain ICT systemnd for whom ICT is the main part of their jolneT
broad definition includes ICT specialists as wealbasicandadvancedCT users for whom ICT is a tool
for their job. Advanced userare competent users of advanced, and often squtoifis, software tools.
Basic usersaare competent users of generic to@sgy(Word, Excel, Outlook, PowerPoint). In the absence
of formal guidance as to ICT content in the varioasupational classifications, occupations wereseho
on the basis of an assessment of the degree th wioidkers are expected to use ICT for their owipout

296. Labour Force data on employment by occupaiwhby industry were then used to calculate the
share of ICT-skilled employment in total employmesmd by sector. ICT-using sectors are identifigd b
their employment of ICT-skilled personnel. Induss$ri are grouped according to the ICT-skills
specialisation of their workforce, or the indussrghare of ICT-skilled employment. More informatiomm

the project, including the results of data analgsia be found in OECD (2004b) and van Welsum and
Vickery (2005a).

297. More recent work by ICCP has considered atserpial ‘offshoring’, recognising that to the
extent that sectors outsource work requiring ICTsskthe relationship between the measure of ICT-
skilled employment and productivity will be distedt
298. The sameemployment x occupation x industdata sets are employed to look seiected
occupations that use ICT intensively and could mid#y be offshored on the basis of ‘offshoralilit
attributes such as:

* Intensive use of ICT.

e Output can be traded or transmitted with the h&lC®.

*  Work with a high codifiable information or ‘knowlgd’ content; and

71. The OECD household/individual model survey ©T luse includes level of education as a classdiyat
variable for ICT use; place of education as a locadf Internet use; and use of the Internet byviddals
for formal education or training activities. Botiethousehold and business surveys include ladkilisf er
training as a barrier to Internet use and e-comenerc
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*  Work that does not necessarily require face-to-targact.

299. The share in total employment of such occapatis then calculated at the aggregate and the
sectoral level. Because classifications are nanbarsed across all countries, the trends are nedegant
than individual country comparisons. Factors asdedi with changes in these trends are also analysed
More information on the methodology and results lbarfound in van Welsum and Vickery (2005b) and
van Welsum and Reif (2005).

OECD work on measuring ICT in schools

300. The OECD Directorate for Education, workinghainember countries, has undertaken work on
measuring ICT use by students and teachers at wggmEmdary schools across a number of OECD
countries. The report, released in 2004 (OECD, @pd4 based on OECD’s 20Mdternational Survey of
Upper Secondary Schoolshich was conducted in Belgium, Denmark, Finlafadnce, Hungary, Ireland,
Italy, Korea, Mexico, the Netherlands, Norway, Bgdl, Spain, Sweden and Switzerland. The survey
collected information on:

» The accessibility of ICT for students and teacHessilability of computers, the Internet and
local networks).

* When ICT applications (standard word-processing symidtadsheet software, the World Wide
Web and e-mail) were first introduced to schools.

* The professional development of teachers in ICTthadise of ICT by teachers; and
* The integration of ICT into school curricula.

301. Complementary work was done in 2002 as pattefOECD’s 'Schooling for tomorrow' project.
This is a case study approach that aims to undaefdtaw ICT relates to educational innovation, for
instance, instructional reforms that reorient sdingotowards processes leading to higher levellskil
problem solving and collaborative learning.

302. The OECD’s PISA (Programme for Internationld8nt Assessment) surveys were conducted
in 2000, 2003 and 2006. They are surveys of 15-gktwr in the principal industrialised countries and
assess how far students near the end of computstrgation have acquired some of the knowledge and
skills that are essential for full participation society (OECD, 2003e). While the assessments do no
currently include computer skills, future planslite an assessment of ICT literacy, possibly in20&2
survey. The 2000, 2003 and 2006 surveys do inchaiee relevant background information including
availability of ICT to students (at home and schawid to teachers, and the use of ICT by students.

OECD work on measuring ICT literacy

303. Results from the 2008dult Literacy and Life Skills Survayere released in 2005 (Statistics
Canada and OECD, 2005). The project was a co-operaiffort involving a number of member
governments, national statistical offices, researdtitutions and multi-lateral agencies. The surve
follows earlier data collections between 1994 afifi8land has extended the range of skills measored t
include ICT skills. The 2005 release covered tHwong countries: Bermuda, Canada, Italy, Norway,
Switzerland, the United States and the MexicareSiaiNuevo Leon. The surveys included a serieglbf s
assessment questions on ICT use, perceptions efierpe and degree of comfort with ICT. The 2005
report examined the relationship between ICT uskligeracy skills and the determinants of ICT usech

as income, age, gender, educational attainmenv@angpation).
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ICT in a wider context
304. The bigger picture includesbut goes beyond measurement of aspects of the information
society examined in thisGuide It includes consideration of cause-and-effectati@hships in the
information society:
» Factors that influence ICT use and development; and
» Influences that ICT has on society, the economythadatural environment.
305. Examples of the former include:
* Infrastructure availability.
» Cost of ICT goods and services.
» The ICT policy environment and actions to encouri&je for example, to boost the ICT sector,
encourage ICT penetration through various mearte enhance competition between suppliers
of ICT goods and services.

e Trust that users have in the online environment.

» The education and skills base of the populatioedstised and general). Surveys of ICT use by
individuals consistently show higher likelihoodusfe by more educated individuals.

e Labour market supply and costs.

* Innovation and R&D base, entrepreneurship cultagesaupport (private and public).

A momentum effect driven by penetration of ICT stimcludes use of ICT by governments as a
means of interacting with users of its services] an perceived need by individuals and

businesses to have ICT in order to ‘keep up'.

306. Influences that ICT has on society, the ecgnand the natural environment are also numerous
and include:

*  Productivity impacts of ICT investment and use.

* Changes in the structure of economies, for instatheegrowth of the ICT and services sectors.
* Changes to employment and the nature of work.

* Impact on globalisation.

»  Facilitation of learning (both formal and informal)

» Positive and negative changes in society and sbelzviour.

» Positive and negative influences on the naturairenment (for instance, reduced reliance on
polluting industries but the polluting impact osdarded computer hardware).
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307. It is beyond the scope of tlisiideto examine all these influences on, and resufiiom ICT.
However, some of the impacts of ICT have been disedi in other chapters as follows:

e The impact of an ICT sector — in Chapter 4.
* ICT and firm performance: productivity impactsn Chapter 5.
» The impact of ICT on households and individuala €hapter 6.
308. Work in the area of measurement of economit sotial impacts of ICT (as applied by, or

applicable to, national statistical offices) hagfeaummarised in a paper prepared for the 2007 SVPII
meeting (OECD, 2007a).

77



CHAPTER 9: THE INTERNATIONAL SCENE AND THE ROAD AHE AD™

Introduction

3009. Measurement of the information society is latikeely new field and much of it is based on
concepts, definitions, standards and methods destin thisGuide Details of the measurement work
done by OECD member countries can be found in AnBexvhile Annex 4 provides details of
measurement efforts in a number of non-OECD ecogami

310. Clearly much has been accomplished and oueratahding of the role of ICT is greatly
improved. However, it is still early by historicalandards — as the list of challenges at the erttisf
chapter attests.

The international scene

311. One of the most exciting developments in tiea af information society has been the expansion
of interest on a global scale. Exploiting the ligka between ICT and economic development is noaya k
priority not only for developed countries, but aléor many developing economies, donors and
international organisations.

312. However, the task is long-term in nature ardom trivial. As stakeholders try to identifydan
measure what amounts to a complex reality, theljseethat there are significant statistical challes to
overcome. Even where harmonised and well-definditdtiors exist (for instance, those collected dglgba
by the ITU), there are challenges resulting frompidaechnological change — as well as changes wm ho
technology is being used.

Context

313. While efforts by member countries were co4uaitkd through the OECD and found a common
forum in the WPIIS, a number of non-OECD counts&ated measurement initiatives for the information
society in the late 1990s (in some cases, withstigport of the OECD through its outreach activjties
From the outset, the importance of internationahgarability was evident and thus regional initiaiv
were formed, usually with the participation of aast one OECD member country. These initiatives are
documented in Annex 4 of thGuide

314. Historical efforts to co-ordinate global iatives in respect of ICT development stretch back
more than two decades. In 1984, the ITU commissidhe Maitland Report and this was followed a
decade later by the Buenos Aires Declaration orb&ldelecommunication Development for the 21st
Century.

72. This chapter was revised in 2007, with sigaific contributions from Martin Schaaper of the OECD.
Further revisions were applied in 2009 to refldut twvork of the Partnership on Measuring ICT for
Development.
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315. The Okinawa charter of the G8 in July 2000tsthby saying that ICT is “...one of the most
potent forces in shaping the twenty-first centuf§g8, 2000) and continued by placing emphasis on the
enabling and transforming nature of ICT, both ecwically and socially. Bridging the digital dividena
seizing digital opportunities became influentiablghl drivers. “Creating digital opportunities istno
something that happens after addressing the ‘abegelopment challenges; it is a key component of
addressing those challenges in th& &intury” (G8, 2001).

316. The Digital Opportunity Taskforce (DOT Foraeds formed in 2000 to facilitate this process
through: fostering policy, regulatory and netwoeldiness; improving connectivity, increasing aceess
lowering costs; building human capacity; and enagimg participation in global e-commerce networks
(G8, 2001). In addition to representatives from €aintries, the DOT Force included members from
developing economies, international organisatidnsinesses and non-profit organisations. The Genoa
Plan of Action was drafted in 2001, while its implentation and follow-through were discussed in
Kananaskis (G8, 2002), where the formal processceasluded.

317. One of the outcomes from the G8 process wasitkation of the Global e-policy Resource
Network (seevww.epol-net.ory which provides a focal point for global effortssupport of national e-
strategies for development.

318. The UN ICT Task Force was created in Marchl2@0respond to global concerns regarding the
digital divide and to build broad-based partnerstip find ways of spreading the benefits of thataig
revolution. Its membership came from the public gmiyate sectors, as well as civil society and the
scientific community. One of the activities of thiN ICT Task Force was to form a Working Party on
“ICT indicators and MDG Mapping”, chaired by Canadahich aimed to map the Millennium
Development Goals (MDGs) and its targets to ICTidatbrs. The group’s work focused on two main
tracks: ICT indicators development and adoptior empact measurement and monitoring. A road map
for the work of the Task Force was presented at UAIT XI (June 2004) (UN ICT Task Force, 2003).
The UN ICT Task Force was not set up to be a peemiabody and it ceased to exist when its mandate
expired at the end of 2005.

319. However, the task of harnessing the poteafisCT for advancing development is not finished.
In April 2006, the Global Alliance for ICT and Ddepment (GAID), was approved by The Secretary-
General of the UN. “The Alliance responds to thedhand demand for an inclusive global forum and
platform for cross-sectoral policy dialogue on thee of ICT for enhancing the achievement of
internationally agreed development goals, notabtiuction of poverty” (sekttp://www.un-gaid.orjy

320. The international interest in information sbgi issues increased significantly with the
organisation of the two World Summits on the Infatibn Society (WSIS, Geneva 2003 and Tunis 2005).
The 2003 Summit brought a higher global profilethe topic and helped solidify and intensify work
related to ICT. Théeclaration of Principledrom the Geneva meeting recognised the potertill ™ as

a driver for progress and stated that: “We arelfiroonvinced that we are collectively entering avrexa

of enormous potential, that of the information stgiand expanded human communication”. It also
reinforced the commitment of the international camity to “evaluate and follow-up progress in brioigi
the digital divide”, as well as “strengthening goeoation to seek common responses to the challengks
to the implementation of the Plan of Action” (WSER03a).

321. By their nature, the Summits provided a forfon the discussion of many aspects of the
information society including measurement. TRkn of Actionstated that: “A realistic international
performance evaluation and benchmarking (both tpiee and quantitative) through comparable
statistical indicators and research results, shbeldleveloped to follow up the implementation of th
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objectives, goals and targets in tAkan of Action taking into account different national circumstas’
(WSIS, 2003b).

322. The 2003 WSI®lan of Actionmade a number of suggestions concerning the dawelot of
statistical indicators for benchmarking and perfance evaluation, to follow up the implementationhe
WSIS Plan and to track global progress in the use of ICTcalled upon all countries and regions to
develop tools to provide statistical informatiomdato set up coherent and internationally comparabl
indicator systems. It also outlined a series ddigative targets’ to be achieved by 2015, relatmthe use
of ICT - in the areas of community access, education, healtience, culture, government and
broadcasting.

323. As an outcome of the second phase of WSISavehMber 2005, the Tunis Agenda for the

Information Society called for "periodic periodivatuation, using an agreed methodology, such as
described in paragraphs 113-120" (paragraph 11®)stated that in paragraph 114: “The developmént o
ICT indicators is important for measuring the digitivide. We note the launch, in June 2004, of the
Partnership on Measuring ICT for Development, aaefforts...” (WSIS, 2005).

Direct statistical mobilisation

324. While conferences and other meetings dedidatélde information society have increased over
recent years, measurement issues were often subaumder policy themes and dealt with in a piecemeal
fashion. With the exception of the OECD and Eurpstad the more recent initiatives discussed elsesvh
(see Annex 4), there were few international mestingf information society statisticians
(OECD/UN/UNDP/World Bank Forum, 2003). However, theed for reliable and comparable statistical
information had risen in importance and, indeedl hacome a priority, leading to an increased lefel
attention to measurement issues in recent years.

325. In 2002, a meeting of the International Asatien for Official Statistics (IAOS) took place in
London. Although its theme was more general in meatulooking at the measurement issues associated
with the so-called ‘new economy* many ICT-related issues were discussed. The csiocs and
recommendations from the meeting were submittethéo UN Statistics Division and, in addition to
specific statistical issues, emphasis was placethemeed for more investment in information sgciet
measures in order “to build evidence on accesgtamoand impact of ICT and electronic networks for
business and households” (ONS, 2002a, b).

326. The International Telecommunication Union ()JTbrganises global telecommunication/ICT
indicators meetings every 1.5 to 2 years, bringiugether policy makers, regulators and nationaissial
offices. The purpose of these meetings is to dsdopics related to the identification, definition,
collection, processing, dissemination and use dfctenmunication/ICT indicators and to enhance
collaboration between the different parties invdlveat national, regional and international level.

327. An international meeting that directly sobcit the participation of producers of statistical
information took place in Geneva in September 26@&ing earlier received the mandate by its goveyni
body to make measurement a priority, the Unitediddat Conference on Trade and Development
(UNCTAD) extended invitations to statistical offscef all countries to discuss the state of, andgpegots
for, statistical measurement of e-commerce ands@bss. The objective of the meeting was to prowide
framework for introducing developing economies’wseinto the ongoing debates on digital economy
statistics and indicators, and to provide a foremstatisticians of all countries. Country expecieswere
shared and the needs of developing economies weaedhin particular the need for training. In
collaboration with the OECD, an effort started deritify a core set of indicators (Schaaper, 200%jt
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would be suitable for all countries, and a decisi@s made for the creation of a virtual forum thauld
continue the dialogue (UNCTAD, 2003).

328. Perhaps the most influential meeting aimedhfarmation society statistics on a global scale
occurred under WSIS in December 2003. Jointly aggehby the UNECE, UNCTAD, ITU, UIS, OECD
and Eurostat (UNECE2003a, b), the Statistical Workshop on “Monitorthg Information Society: Data,
Measurement and Methods” was attended by a greabew of countries and representatives from
international organisations. It dealt with expeciesrand needs in monitoring information societjisttes
and addressed a range of issues, including theofdl€T in economic and social transformation, ofe
ICT by households and businesses, and the measurashdCT's social impacts. The necessity of
bringing information society measurement into tbalm of official statistics was stressed, so thatent
global gaps could be identified and eventually etbdt was agreed that the first step would beGih |
statistics stock-taking exercise.

329. In addition to conclusions specific to eacksgm, which included the production of tisiide

by the OECD, the workshop in its deliberations renowended further work towards measuring the
information society. In particular, the meeting @em@aged countries to collect data in the areasCaf |
infrastructure and usage (by individuals and hoaolslsl), barriers to use of ICTs, ICT skills, and gases

of ICT use — while ensuring the disaggregationhalse data not only by gender but also by othelosoci
economic factors such as age, education and inclewels, urban/ rural geography, and ethnic
background. It further encouraged countries to ldgviols to measure the impacts of ICTs, to Ideom
experiences in other countries and to use condeptuh methodological work developed by those
countries and by international organisations.

330. The workshop recommended that data colleaticgupport of indicators for ICT and education
should be integrated within systems of official tistcs and that education policy makers and
administrators should be involved in this process.

331. In concluding, the meeting agreed that the N Regional Commissions should, in co-
operation with competent regional organisationsnmit themselves to organise in 2004, within each
region, one ICT-related meeting on the monitorihghformation society issues. Both users and predsic

of official statistics should work together to onge these meetings, intended to provide inpuéafgliobal
summary meeting in early 2005 in order to preparaction plan for the next WSIS Summit in Tunis.
UNCTAD would take the lead in co-ordinating withgi@nal commissions and other regional groups, as
well as with the relevant international organisasio The results of the regional meetings would be
presented at a statistical side event organisednjunction with the Tunis Summit (UNECE, 2003b).

Partnership on Measuring ICT for Development

332. In response to the outcome of the WSIS staistvorkshop, UNCTAD took on its new task to
lead the coordination of international agenciestha area of ICT measurement. Combined with the
mandate received by its member states, and in fatima of the UNCTAD XII partnerships on ICT for
development, preparatory work to create a new ¢lBaatnership on ICT measurement commenced in
January 2004. Starting with the three organisatidNCTAD, ITU and OECD (which resulted in the
signing of a cooperation agreement on ICT measuremeMay 2004), discussions followed with other
agencies interested in joining this new globaliatite. The main objectives of suchHPartnershipwould

be to identify a core set of ICT indicators thatukbbe collected by all countries, and harmonisethe
international level; and to assist developing coastin building capacity to monitor ICT developrteat

the national level.
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333. The UN Economic Commission for Latin Americal ahe Caribbean (UNECLAC) also followed
through on the recommendation of the WSIS eventcdiaboration with the Observatory for the
Information Society in Latin America and the Caghh (OSILAC), the UN Statistics Division and other
organisations, ECLAC held an inter-agency coordomaieeting on information society statistics & th
occasion of the occasion of the thirty-fifth seastd the UN Statistical Commission, New York, 5 Mdar
2004 and produced a draft questionnaire for stakkyy in its region of responsibility (UNECLAC,
2004a, b). After consultation with the other UN Regl Commissions and the relevant international
organisations, the final questionnaire was adofigdour Regional Commissions and UNCTAD (on
behalf of UNECE) for stock-taking surveys in theispective regions.

334. As a result of these efforts, on 17 June 2@@nternational, multi-stakeholdBartnership on
Measuring ICT for Developmentas launched at UNCTAD XI in Sao Paulo, Brazil (@NAD, 2004).

335. At the time of its launching, tHeartnershipconsisted of the ITU, the OECD, UNCTAD, the
UNESCO Institute for Statistics, four UN Regionadmmissions (UNECLAC, UNESCWA, UNESCAP
and UNECA), the UN ICT Task Force (whose mandafgres at the end of 2005) and the World Bank.
Eurostat officially joined thePartnershipin February 2005, on the occasion of the WSIS Tdigm
Meeting on Measuring the Information Society. Nia#ib Statistical offices (NSOs) from advanced
countries were invited to contribute to tRartnershipactivities and provide expertise and advice to NSOs
from developing economies, and transfer knowledgeaieas such as methodologies and survey
programmes.

336. ThePartnershipwas created to accommodate and further developuainitiatives regarding
the availability and measurement of ICT indicatatshe regional and international levels. It preadn
open framework for co-ordinating ongoing and futacévities. ThePartnershipis a joint effort among all
stakeholders involved, based on an inclusive agpr@ad the principle of equality among the partners
involved. It particularly aims to assist developgxpnomies in their efforts to produce informatsmciety
statistics by mobilising the resources necessarguitd local capacities. Ideally, this will resutt an
expansion of ICT statistics harmonised internafignproviding a key input to future policy and dytical
work on the information society, including the dagidivide.

337. ThePartnershiphas the following objectives:

« To achieve a common set of core ICT indicators,b® harmonised and agreed upon
internationally, which will constitute the basig fodatabase on ICT statistics.

« To enhance the capacities of national statisti¢dfites in developing economies and build
competence to develop statistical compilation prognes on the information society, based on
internationally agreed-upon indicators; and

* To develop a global database on ICT indicatorstamdake it available on the Internet.

338. The first phase of tHeartnershipran from June 2004 to December 2005. Major eveuisig
this period included:

 June 2004: Presentation of Rartnership project document (objectives, expected output,
proposed activities, partners’ main contributioasyl launch of th@artnershipat UNCTAD XI
(Sao Paulo, Brazil).

» July/August 2004: Initiation of a global stocktagiaxercise through a metadata questionnaire on
ICT statistics sent by UNECA, UNECLAC, UNESCAP, USIEWA and UNCTAD (on behalf
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339.

of UNECE) to statistical offices in developing mesnlzountries. A parallel exercise for OECD
member countries was organised by the OECD, wijihtifrom Eurostat.

October to December 2004: Regional workshops int&vedAsia, Africa and Latin America and
the Caribbean, to consider the results of the ra¢dadjuestionnaire and take stock of e-
measurement activities in the regions. These waopshdentified priority areas for action and
made recommendations for a common set of core m@iLators Three meetings ultimately took
place in this period, with inputs also received through other meanshsas via e-mail and an
Asia-Pacific ICT statisticians meeting held in Néealand in December 2004). The result was a
set of recommendations on core ICT indicatorsriput into the WSIS thematic meeting held in
February 2005.

February 2005: WSIS thematic meeting on Measuttirgglbformation Society held in Geneva
under the umbrella of thRartnership to produce input into the second phase of the SNIBI
Tunis (November 2005). The outcomes of the meetiolyded agreement on a first core list of
ICT indicators Partnership 2005a), with agreement to develop others refigcthe broader
information society (in areas such as educatioalth@nd governmerif.

March 2005: Presentation of the core list of IC@licators and &artnershipprogress report at
the meeting of the UN Statistical Commission (Neorky.

Regional meetings in Western Asia and Latin Amesiod the Caribbedh and

November 2005: Second phase of WSIS in Tunis. Allghrevent on Measuring the Information
Society was held on 15 November. This global evaought together ICT stakeholders at
national, regional and international levels. Thgotives of the meeting were:

— To present the core list of indicators — which wageeed upon in the February meeting — to
policy makers, together with an accompanying methagical document Rartnership
2005b)’®

— To debate the importance of measuring the infommasiociety for ICT policy making and
development; and

— To launch the publication “Measuring ICT: The Glbb&tatus of ICT Indicators”
(Partnership 2005c). This publication presents the resultthefglobal stocktaking exercise
on ICT indicators carried out in 2004.

Building on the achievements of the first ghas thePartnership the second phase started in

January 2006 and ran until 2008. The outcomeseoGneral Assembly high-level plenary meeting @n th

73.

74.
75.

76.

These meetings were an ESCWA meeting in Beif, October 2004, a joint ECA/ITU meeting in
Gaborone, Botswana, 26-29 October 2004, and a BCitAC/ICA meeting in Santiago de Chile, 3-4
November 2004.

Papers from the meeting are available on UNC§AReb sitehttp://measuring-ict.unctad.arg

These meetings were a joint ESCWA/ITU Regidbapacity-building Workshop on Information Society
Measurements in June 2005 in Beirut and the Sed®agional Workshop on Information Society
Measurement in Latin America and the Caribbeanaint& Domingo (Dominican Republic), organised by
ECLAC in October 2005.

The current (2008) core list of ICT indicatbes been included in Annex 5.
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MDGs (September 2005) and of WSIS Tunis (Novemi@€5 were incorporated in the planning of the
second phase of thartnership

340. The objectives of the second phase are uneldahgt with a different focus. It includes efforts
to:

» Continue to raise awareness among policy maketh@importance of statistical indicators for
monitoring ICT policies and carrying out impact bsés.

« Expand the core list of indicators to other aredsinterest, such as ICTs in education,
government and health.

» Conduct technical workshops at the regional legedxchange national experiences and discuss
methodologies, definitions, survey vehicles anddallection efforts.

» Assist statistical agencies in developing econormébeir ICT data collection and dissemination
efforts, including the development of national thaises to store and analyse survey results; and

» Develop a global database of ICT indicators andeniévailable on the World Wide Web.

341. Four Task Groups were formed to progress tissses: a Task Group on education indicators, a
Task Group on government indicators, a capacitydimg Task Group and a Task Group on database
issues. Each Task Group is led by a volunteeriggrasation, and includes the partner organisatioats
are involved in the respective activities, as wasllany others that wish to participate. Other agraknts
are:

» The Partnershipsubmitted a report containing a short overviewt®fwork and the core list of
ICT indicators to the 38th session of the UN Staté Commission (February 2007). The
Commission endorsed thartnershipcore list and encouraged countries to use thie kst of
indicators in their data collection programmes (WNZ007).

A Memorandum of Understanding was signed byPattnershipmembers in 2007, with the
objective of further strengthening the institutibsammitment of the Partners and to provide
guidelines to new members wishing to join Begtnership

« A programme on technical assistance and capacitigitg for developing economies was
established and is being carried out.

 The release in 2008 of a publication that brougigether available data on the core ICT
indicators Partnership 2008a).

* The core list of ICT indicators was revised in 2@Bartnership 2008b).

* Alist of indicators for ICT in education was pragaa by UIS (which leads the Task Group on
education indicators) and was added to the cdreplisits revision in 2008.

OECD's role in the Partnership

342. OECD’s main contributions to tRartnershipare:
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* The collection and provision of metadata informatfor OECD countries as part of the global
stocktaking exercise.

» Assistance with the development of a common listawse ICT indicators (for instance, Schaaper,
2003).

» Assistance with methodological work associated whth core indicators through several means,
including thisGuide(for instance, Roberts, 2005a, b)

* Contribution to the development of training matefiar capacity building, in particular by
providing material from thisSuide and

» Participation in the development of a global dasabaf ICT indicators, mainly by providing data
for OECD countries and for some non-OECD countries.

Future challenges for the OECD

343. While continuing to develop indicators to meagshe ‘readiness’ for the information society and
the ‘use’ of ICT, the WPIIS and other areas of @ECD are responding to measurement needs that are
increasingly sophisticated. A major challenge isedlgping new indicators in areas that are inheyentl
difficult to measure — because the concepts arefimedl, complex or dynamic. Examples include:

E-business and e-commerce (see the discussiorapt€inb).
— ICT expenditure and investment (see Chapter 5).

— ICT education and skills, and ICT occupations (Skapter 8).
— Outsourcing (see Chapter 8).

— Trust in the online environment (see Chapter 8).

— Social and economic impacts of ICT (a discussian lwa found in Chapters 4, 5 and 6; see
also the paper on this topic prepared for the WR087 meeting, DSTI/ICCP/IIS/(2007)1);
and

- Following significant activity during 2006 and 20Q@ update ICT sector and product
classifications and to introduce new classificagidar ‘content and media’, the challenge
remains for member countries and the OECD to cangila using these classifications.

Conclusion

344. The current situation surrounding informatsmtiety measurement inspires cautious optimism.
As ICT increasingly affects our economies and smse it is evident that the value of quantitative
information is appreciated more than before. Néwdess, the magnitude of the task ahead cannot be
underestimated. The production and intelligentafsihe resource that quantitative information repres

is plagued by many problems, including the staté eampacity of statistical infrastructures, budgetar
constraints and trade-offs, and cultural attitudesards information. In addition, specific areas of
measurement require a certain know-how and contethir own body of knowledge. This is particularly
the case for the information society, considerimgnewness of the area.

85



345. To impart this know-how to a larger communsty key objective of thiGuide Statisticians and
users of such information in countries who initiatformation society measurement should not have to
start from the beginning, as their counterpartsadidw years ago. On the contrary, they can befrefit a
ready resource — at least to the extent that imd@ries stretch at the present time. In additoohivious
benefits, it will immediately increase the value mdw outputs as they will meet the requirement of
international comparability.

346. It is frequently argued that the reality ofeleping economies is different; therefore, addqat
must be introduced to existing statistical recomdaions prior to their implementation. The
appropriateness of the household unit as a unitbskrvation is just one example. In the context of
developing economies, the argument goes, the natiom household is not the same considering the
housing situation, the more communal attitudes ebpte and the generally larger family size. It is
acknowledged that there will be areas where culamd structural differences will necessitate aatp,
both for national needs and international relevaemex 5 of thisGuide provides recommendations to
developing economies concerning the applicabilftyhe concepts elaborated in ti&iide and in some
cases discusses possible adaptations.

347. But while the need for adaptation may be tthere are no compelling reasons why the
underlying conceptual and definitional work con&irhere would not be generally applicable. Thermis
reason, for example, why the definition of the 168ctor, the definition of e-commerce or the debni

of ICT products cannot be applied to developeddwtloping economies alike.

348. The creation of thBartnership on Measuring ICT for Developmelntinging together most of
the relevant international organisations as wellsame NSOs of developed countries, has been an
important step in bringing the methodology devetbpg the developed world to developing economies.
At the same time, this development will also alld@veloping economies to contribute to the globadlst

of knowledge and to aid in future developments. Plagtnershiphas set itself some ambitious goals,
which, if met, will help to close part of the dagap that exists between developed and developing
economies.
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ANNEX 1A: OECD CLASSIFICATIONS OF INFORMATION ECONO MY PRODUCTS"”’

Introduction

349. The OECD information economy product clasatfans have been developed in stages,
commencing with an ICT goods classification in 20082006, the first ICT services classificationsva
released and in late 2008, a complete set of irdobom economy products, based on the Central Ptoduc

Classification Ver. 2 was agre&t.

350. The 2008 list includes botBT products andContent and medigroducts. Both lists include
goods as well as services.

351. As Figure 5 illustrates, the information eamycclassifications were developed separately — and
at different times. The main reasons for this were:

* The lack of appropriate international standard sifestions; in particular an ICT services
classification only became possible once the CPC 2/&/as developed, and

 The lack of an agreed definition of the Content anddia sector and associated guiding
principles effectively prevented development oflassification of content and media products
until 2006; in addition, the underlying product sddication, the CPC, was not sufficiently
detailed to support the classification until Vemwas developed.

352. Figure 5 provides a diagrammatic represemtaiidhe sector and product information economy
definitions and classifications produced by WP@rmtime.

77. This annex includes the ICT and Content andiangabduct classifications agreed in 2008 and ifsea in
early 2009. They are based on the final versiah@fUnited Nations Central Product Classificaticer\2.
The work was carried out by an expert group coraigid by Sheridan Roberts, a consultant to OECD.

78. It was revised slightly in January 2009 becanfsa number of small changes made to the underlyin
classification (the CPC Ver. 2) in late 2008.
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Figure 5. OECD information economy sectoral and prod uct definitions

Year Sectoral definitions Product definitions
First ICT sector
definition
1998 (based on ISIC
Rev. 3)
Revised ICT
2002 sector definition
(based on ISIC
Rev. 3.1)
First ICT goods
2003 classification
(based on HS
1996/2002)
First Content First ICT
Second ICT and media services
2007 sector definition sector def. classification
(based on a (based on a (based on an
late draft of late draft of early draft of
ISIC Rev. 4) ISIC Rev. 4) CPC Ver. 2)
First Content Revisions to Second ICT
and media 2007 ICT goods
product class. services classification
(based on a (based on a (based on a
late draft of late draft of late draft of
2008 CPC Ver. 2) CPC Ver. 2) CPC Ver. 2)
| ICT product classification” |
Information economy product classifications |

ICT product classifications™
ICT goods

353. The main reason to have a classification of bods is to facilitate the construction of
internationally comparable indicators on ICT conption, investment, trade and production. The first
OECD classification of ICT goods was finalised ied@mber 2003 (OECD, 20032)it may be found in
the 2005 edition of th&uidealong with information on its development.

79. A split between ICT goods and services is shiovthis diagram for comparative purposes. Howetrere
is no actual split in the ICT product definition.

80. The words ‘list’ and ‘definition’ have also beeised to describe the information economy product
classifications. They are generally equivalent. this Guide ‘definition’ in the context of product
classifications has been used to describe the ruigiinciple, rather than the set of categoriesiglviis
described as a ‘classfiication’).

81. It was limited to goods because, the only awédl international standard at that time, the UG&ntral
Product Classification (Ver. 1.1), made no mentafncore ICT services such as Web hosting and
application provisioning.
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354. WPIIS work on an ICT goods classification tetdrin 1998. Several papers were written on this
topic by Eurostat and discussed over the 1998-2@0bd at meetings of the WPIIS. At its meeting in
May 2003, the WPIIS discussed a revised list of I@¥ods — presented by Canada [OECD Internal
Working Document, DSTI/ICCP/11S(2003)1]. Commentade during and after the meeting were taken
into consideration in drafting the final I&tThe proposal was declassified by ICCP on 15 Deeer2003
(OECD, 2003a).

355. The guiding principles used to develop the81EBT sector definition (and its revision of 2002)
were applied to the 2003 ICT goods classificatibhis was appropriate given that these principles
emphasised the intended use or functionality oflypcts. The guiding principle for the delineationtioé
ICT sector led to a definition of ICT goods as dalk:

ICT goods must either be intended to fulfil the duon of information processing and
communication by electronic means, including trassman and display, or use electronic
processing to detect, measure and/or record phygiemomena, or to control a physical process.

356. Another guiding principle was to use existitgssification systems in order to take advantdge o
existing data sets and therefore ensure the imteedise of the proposed standard. In this case, the
underlying system was the widely used Harmonizeste3y (HS) used for trade statistics.

ICT services

357. Complementing the 2003 ICT goods classificatithere was an obvious need for an ICT
services classification. In the case of servicalpcts, the most obvious international standartiésUN’s
Central Product Classification (CPC).

358. At the WPIIS meeting of April 2004, StatistiCanada presented a proposal for an ICT services
classification based on the North American Prodilessification System (NAPCS) (OECD, 2004a). The
concept underlying the list of ICT industries wased to develop the list of ICT services. As for ICT
goods, this is considered reasonable since thestrydconcept is based on characteristics of preduct

359. The 2004 WPIIS meeting agreed to forward tlamadian proposal to the United Nations
Technical Subgroup (of the Expert Group on Intéomati Economic and Social Classifications), subject
minor changes, so that it could be taken into aattar the 2007 revision of the CPC. Most of the N8P
proposed changes were adopted and included irftzoflthe revised CPC that was circulated for comine
in July 2005. The UN Statistical Commission adopg@damended structure at its March 2006 meeting,
with the essence of the WPIIS proposal retainerlcep for software, which appears in different aref
the CPC, depending on its nature and mode of daglive

360. An ICT services classification based on atyehaft version of the CPC Ver. 2 was developed
in 2006 and released in 2007. It was subsequentBnded in the course of development of a complete
ICT products classification (which was based oaterlversion of the CPC Ver. 2).

A complete set of information economy products

361. The ICT sector definition was revised in 2086d released in 2007), when ISIC Rev. 4 became
available. A definition of a Content and media eeetas developed in conjunction with the ICT sector

82. The dratft list discussed at the May 2003 WHikting was expressed in terms of the Harmonizete8y
(HS) 1996 classification. The final 2003 list wdsoaexpressed in terms of HS 2002. Only a smallbam
of categories were affected by the change.
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also based on ISIC Rev. 4. The information econa@gtoral definitions can be found in Annex 1b.
Agreement on the information economy sectors lasl lay to development of a set of information
economy products.

362. The same expert group that worked on the nmdiion economy sectoral definitions developed
the product classificatiof.In respect of the principles used to determineptioeluct lists, the assumption
was made that products of the information econoarycg* should be included, and that products that are
not output of the sector should be excluded, urttem® is a compelling case for their exclusiontision
respectively.

363. Members of the expert group were amenablekiod a majority approach to reach agreement. A
product was included where a strong majority vieevpiled, irrespective of the corresponding industr
Where the majority was not so clear, other conatttams were taken into account.

The ICT product classificatiof?

364. The following guiding principle was used terdify ICT products (it is adapted from the agreed
guiding principle for the ICT sector):

ICT products must primarily be intended to fulfir @nable the function of
information processing and communication by eledtro means, including
transmission and display.

365. The main features of the ICT product classifom can be summarised as follows (OECD,
2008a):

e One product of the ICT manufacturing industry wasleded from the ICT products list. It is
Connectors for optical fibres, optical fibre bunsller cablesand is linked to the ISIC class 2610
(Manufacture of electronic components and boartisg exclusion followed agreement by the
expert group to exclude the related prodDptical fibres and optical fibre bundles; optic#brie
cables (except those made up of individually stezhbfibres etc.

* Four products that are linked to an ICT amahon-ICT manufacturing industry were excluded
with the strong majority support of the expert groand two products with one link (of several)
to an ICT industry were also excluded.

 Two goods that are not products of an ICT indusigre included, based on strong majority
support and for consistency with other inclusiditsey areDigital camerasandOther recording
media, including matrices and masters for the puotigun of disks

» All of the products of ICT services industries ameeither the ICT or the Content and media
products list.

» Several ICT services were included in the Contewt media products list because the expert
group considered that they are more similar to exnthan ICT. They are the three games
software products (38582, 47822 and 84391) of IQKSs 5820 (Software publishing) and the
Web portals industry produdtyeb search portal content

83. With some changes in membership.

84. A product is taken to be a product of an induitits CPC Ver. 2 code (subclass) is linkedttie CPC) to
the ISIC class representing that industry.

85. The material in this section is taken from OE@DO08).
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* A small number of services that are not product$Cdf industries were included in the ICT
products list. They are: three ICT leasing or resgrvices,Business process management
services,Engineering services for telecommunications andabeoasting projectand two ICT
installation services.

* The ICT product classification does not have a ifipegoods/services split (though, for trade
statistics purposes, it is clear which productsga@ds).

366. The specific issues that arose during theregpeup’s deliberations on the ICT products listda
their resolution were as follows:

» ICT manufacturing services (where physical inputs @avned by others). These are shown as
products of the relevant ICT manufacturing indestriThe question of whether such services are
ICT goods or services was debated but the issueetfestively resolved by including the five
ICT manufacturing services subclasses in a broaegosy (Manufacturing services for ICT
equipment) within the ICT product definition (that not splitting the ICT products list into ICT
goods and ICT services).

* Burglar or fire alarms and similar apparatusThere was some debate on the inclusion or
exclusion of this product. It was ultimately incedibecause it is a product of the ICT sector.

» Exclusion of products with links to both ICT anchan-ICT industries. It was considered that
such products should be included or excluded bagettheir nature rather than a link to an ICT
industry. As a consequence, four products thaliriked to an ICT and a non-ICT manufacturing
industry were excluded, with strong majority suppaoir the expert group. They are electrical
capacitors, resistors and their parts. Two prodwitts one link (of several) to an ICT industry
have also been excluded. They dparts and accessories for the goods of subclas5&é414
45142 and 45160 (except covers, carrying cases taedlike) and Parts for the goods of
subclasses 46910, 46921 and 46929; electrical padsc. of machinery or apparat(®r both
these subclasses, only one of the three cited ptedsian ICT product).

* Inclusion of products without a link to ICT induss. Several goods were proposed as ICT
products even though they are not products of @le dector. These products were debated by
the expert group and most were ultimately excluddte excluded products are the electrical
apparatus product, 46212, and co-axial and opfilmad cables (46320 and 46360 respectively).
Two out-of-industry products were included in ttst based on strong majority support. They are
Digital camerasand Other recording media, including matrices and mesfer the production
of disks

* ICT installation servicednstallation services of personal computers andgiaral equipmenis
a product of the ICT sector but was not includedhia original ICT services definition. The
expert group agreed to include it in the ICT prddiefinition, along with two other installation
services (covering installation of mainframe congpsitand radio, television and communications
equipment) for consistency, even though these@rpnoducts of the ICT sector.

* Maintenance and repair services of computers amipperal equipmen{87130) was included
in the original ICT services definition but theatdd producMaintenance and repair services of
telecommunication equipment and appara(88153) was not. Both are products of the ICT
sector and the expert group agreed that they shmthd be in the ICT products list. The group
was divided on whether to include 871BBaintenance and repair services of consumer
electronics,a product of ISIC class 9521 that was excluded ftbm ICT sector for largely
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367.

pragmatic reasons. It was ultimately agreed tousklit from the product classification given
that it is an out-of-industry product and there wasstrong support for its inclusion.

ICT leasing or rental services (subclasses 7312324, 73125 and 73210). There are no
corresponding industries in the ICT sector defimitiHowever, 73123 and 73124 were included
in the original ICT services classification. Theslirsion of 73123 l(easing or rental services
concerning office machinery and equipment (exchmaters) without operatoryas reviewed by
the expert group and excluded because it was aenesidoo broad. However, two other leasing
or rental services were includetde@sing or rental services concerning telecommuitoa
equipment without operator 73125, and_easing or rental services concerning televisions,
radios, video cassette recorders and related eqeigirand accessories73210).

The expert group agreed to includengineering services for telecommunications and
broadcasting project$83325) in the ICT product list (it is not a pratiwf the ICT sector, nor
included in the original ICT services classificafio The group agreed to retain the subclass
Business process management servi@3117), which was in the original ICT services
classification but is not a product of the ICT sect

There are several wholesale trade services subslasshe CPC that relate to ICT and Content
and media products. None of these is includedenhproduct classifications for the following
reasons: the value of wholesale trade servicesgeitierally be included in the value of goods
transactions; and it is likely that, statisticallyholesale trade services are not distinguishaple b
type. Retail trade services are excluded as welthis case because retail trade industries are
specifically excluded from the sectoral definitions

The ICT product classification has 10 broadgaries and 99 products. Table 4 below shows the

complete classification as revised in January 2009.

Table 4. ICT products

CPC Ver. 2 | ISICRev. 4

subclass

Product description (CPC subclass title)

class

Computers and peripheral equipment

45142 2620 Point-of-sale terminals, ATMs and similar machines
Portable automatic data processing machines weighing not more than 10 kg, such as laptop and
45221 2620
notebook computers
45222 2620 Personal digital assistants and similar computers
45230 2620 Automatic data processing machines, comprising in the same housing at least a central processing

unit and an input and output unit, whether or not combined

92



CPC Ver. 2
subclass

ISIC Rev. 4
class

Product description (CPC subclass title)

Computers and peripheral equipment (continued)

45240 2620 Automatic data processing machines presented in the form of systems

45250 2620 Other autom_atic data procgss.ing machin(_es V\_/hether or not contain_ing in the same housing one or two
of the following types of units: storage units, input units, output units

45261 2620 Input peripherals (keyboard, joystick, mouse etc.)

45262 2620 Scanners (except combination of printer, scanner, copier and/or fax)

45263 2620 Inkjet printers used with data processing machines

45264 2620 Laser printers used with data processing machines

45265 2620 Other printers used with data processing machines

45266 2620 Units performing two or more of the following functions: printing, scanning, copying, faxing

45269 2620 Other input or output peripheral devices

45271 2620 Fixed media storage units

45272 2620 Removable media storage units

45289 2620 Other units of automatic data processing machines

45290 2620 Parts and accessories of computing machines

47315 2620 Monitors and projectors, principally used in an automatic data processing system

47550 2620 Solid-state non-volatile storage devices

Communication equipment

46921 2630 Burglar or fire alarms and similar apparatus

47211 2630 Transmission apparatus incorporating reception apparatus

47212 2630 Transmission apparatus not incorporating reception apparatus

47213 2630 Television cameras

47221 2630 Line telephone sets with cordless handsets

47222 2630 Telephones for cellular networks or for other wireless networks
Other telephone sets and apparatus for transmission or reception of voice, images or other data,

47223 2610, 2630 | including apparatus for communication in a wired or wireless network (such as a local or wide area
network)

47401 2630 Parts for the goods of subclasses 47221 to 47223

Consumer electronic equipment

38581 2640 Video game consoles
47214 2640 Video camera recorders
47215 2670 Digital cameras
47311 2640 Radio broadcast receivers (except of a kind used in motor vehicles), whether or not combined with
sound recording or reproducing apparatus or a clock
Radio broadcast receivers not capable of operating without an external source of power, of a kind
47312 2640 . ;
used in motor vehicles
Television receivers, whether or not combined with radio-broadcast receivers or sound or video
47313 2640 ; ;
recording or reproducing apparatus
Monitors and projectors, not incorporating television reception apparatus and not principally used in
47314 2640 . -
an automatic data processing system
47321 2640 Sound recording or reproducing apparatus
47323 2640 Video recording or reproducing apparatus
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CPC Ver. 2
subclass

ISIC Rev. 4
class

Product description (CPC subclass title)

Consumer electronic equipment (continued)

47330

2640

Microphones and stands therefor; loudspeakers; headphones, earphones and combined
microphone/speaker sets; audio-frequency electric amplifiers; electric sound amplifier sets

47402

2640

Parts for the goods of subclasses 47321, 47323 and 47330

Miscellaneous

ICT components and goods

45281 2610 Sound, video, network and similar cards for automatic data processing machines
47130 2610 Printed circuits
47140 2610 Thermionic, cold cathode or photo-cathode valves and tubes (including cathode ray tubes)
47150 2610 Diqdes, trgnsist.ors and simjlar semi-cpnductor devices; photosensitive semi-conductor devices; light
emitting diodes; mounted piezo-electric crystals
47160 2610 Electronic integrated circuits
47173 2610 Parts for the goods of subclasses 47140 to 47160
47403 2630, Parts for the goods of subclasses 47211 to 47213, 47311 to 47315 and 48220
2640, 2651
47530 2680 Magnetic media, not recorded, except cards with a magnetic stripe
47540 2680 Optical media, not recorded
47590 3290 Other recording media, including matrices and masters for the production of disks
47910 2680 Cards with a magnetic stripe
47920 2610 "Smart cards"
48315 2610, 2670 rI;gucld crystal devices n.e.c.; lasers, except laser diodes; other optical appliances and instruments
48354 2610, 2670 | Parts and accessories for the goods of subclass 48315

Manufacturing

services for ICT equipment

88741 2610 Electronic component and board manufacturing services
88742 2620 Computer and peripheral equipment manufacturing services
88743 2630 Communication equipment manufacturing services

88744 2640 Consumer electronics manufacturing services

88749 2680 Magnetic and optical media manufacturing services

Business and productivity software and licensing se rvices

47811 5820 Operating systems, packaged

47812 5820 Network software, packaged

47813 5820 Database management software, packaged

47814 5820 Development tools and programming languages software, packaged
47821 5820 General business productivity and home use applications, packaged
47829 5820 Other application software, packaged

73311 5820 Licensing services for the right to use computer software

83143 5820 Software originals

84341 5820 System software downloads

84342 5820 Application software downloads

84392 5820 On-line software
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CPC Ver.2 | ISICRev. 4
subclass class

Product description (CPC subclass title)

Information technology consultancy and services

83117 7020 Business process management services

83131 6202 IT consulting services

83132 6202 IT support services

83141 6201 IT design and development services for applications

83142 6202 IT design and development services for networks and systems
83151 6311 Website hosting services

83152 6311 Application service provisioning

83159 6311 Other hosting and IT infrastructure provisioning services
83161 6202 Network management services

83162 6202 Computer systems management services

Telecommunications services

84110 6110, 6120 | Carrier services
84121 6110 Fixed telephony services — access and use
84122 6110 Fixed telephony services — calling features
84131 6120, 6130 | Mobile telecommunications services — access and use
84132 6120, 6130 | Mobile telecommunications services — calling features
6110, 6120, . .
84140 6130, 6190 Private network services
6110, 6120, L )
84150 6130 6190 Data transmission services
6110, 6120, L .
84190 6130, 6190 Other telecommunications services
84210 6110 Internet backbone services
6110, 6120, .
84221 6130, 6190 Narrowband Internet access services
6110, 6120, .
84222 6130, 6190 Broadband Internet access services
6110, 6120, . )
84290 6130, 6190 Other Internet telecommunications services
Leasing or rental services for ICT equipment
73124 7730 Leasing or rental services concerning computers without operator
73125 7730 Leasing or rental services concerning telecommunications equipment without operator

73210 7729

Leasing or rental services concerning televisions, radios, video cassette recorders and related
equipment and accessories

Other ICT services

83325 7110 Engineering services for telecommunications and broadcasting projects

87130 9511 Maintenance and repair services of computers and peripheral equipment

87153 9512 Maintenance and repair services of telecommunication equipment and apparatus
87331 3320 Installation services of mainframe computers

87332 6209 Installation services of personal computers and peripheral equipment

87340 3320 Installation services of radio, television and communications equipment and apparatus

Note: The CPC codes, titles and ISIC links presented above are from the 31 December 2008 version of the Central Product
Classification (Ver. 2). In the unlikely case of further changes to the CPC, the final official codes, titles and ISIC links will prevail.
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The Content and media product classificatin

368.

The following guiding principle was used tertify Content and media products (adapted from

the definition used to determine the Content andiangector):

3609.

Content corresponds to an organised message intémdeuman beings published in
mass communication media and related media aesvifihe value of such a product
to the consumer does not lie in its tangible qigalitbut in its information,
educational, cultural or entertainment content.

The main features of the Content and medidyats classification can be summarised as follows

(OECD, 2008a):

370.

All of the products of the Content and media seatere included in the list.

Four products of the ICT sector were included im @ontent and media products list. They are
the three games software products and, the prodiets, search portal conte(gee ICT products
for details).

Four products that are not from the Content andiangubr ICT) sector were included in the
Content and media products list based on majouipypaert and consistency arguments.

The specific issues that arose during theréxpeup’s deliberations on the Content and media

products list and their resolution were as follows:

The inclusion of ICT sector products in the Contemd media products list. Four products of the
ICT sector were included in the Content and medaalycts list, with the strong agreement of
expert group members. The three games softwareupi®d38582, 47822 and 84391) are
products of ISIC class 5820 (Software publishifidje expert group agreed that such software is
more similar to content than ICT. The ICT sectooduct, Web search portal contenvas
included in the Content and media product listtas considered to be a content, rather than an
ICT, product.

The interpretation of the term “related media attivin the guiding principle. This covered
products such as “sale of advertising space” ameriting services”. Most are products of the
Content and media sector and were included in kssification. Three products that are not
from the Content and media (nor ICT) sector weduithed, for consistency. They areull
service advertisingand Purchase or sale of advertising space or time, ommission(both
products of 7310, Advertising), ar&ldvertising and related photography servicesich is a
product of 7420 (Photographic activities).

Whether some of the products of 580¢her publishing activitiexomplied with the guiding
principle, that is whether they are an “... organisebsage intended for human beings published
in mass communication media ...”. Ultimately, alltbése products were included.

Leasing or rental services concerning video tapad disks(subclass 73220). There is no
corresponding industry in the Content and meditosemnd the group thought that the product is
equivalent to a retail service so excluded it fritve Content and media products list.

86.

The material in this section is taken from OE@DO08).
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371.

Originals. There are several products in the CR& ¢lan be described as “content originals”.
These constitute the original source of “contemtdl anost have been included. Those excluded
were not products of the Content and media sectdreere considered marginal by the expert
group (the productd?hotographic plates, film, paper, paperboard anxtites, exposed but not
developedPhotographic plates and film, exposed and develop#ter than cinematographic
film; andPaintings, drawings and pastels; original engrawsngrints and lithographs; original
sculptures and statuary, in any matejiaDne original product that is not a product of the
Content and media sector has been includ€xtiginal works of authors, composers and other
artists except performing artists, painters andlgtars, a product of ISIC class 9000.

Wholesale and retail trade services relating tot@unand media products were excluded. See
the discussion under ICT products above.

The Content and media product classificatiaa ix broad level categories and 74 products.

Table 5 below shows the complete classificatioreased in January 2009.
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Table 5. Content and media products

CPC Ver. 2 | ISIC Rev. 4 Product description (CPC subclass title)

subclass class

Printed and other text-based content on physical me  dia, and related services

32210 5811 Educational textbooks, in print

32220 5811 General reference books, in print

32230 5812 Directories, in print

32291 5811 Professional, technical and scholarly books, in print

32292 5811 Children’s books, in print

32299 5811 Other books n.e.c., in print

32300 5813 Newspapers and periodicals, daily, in print

32410 5813 General interest newspapers and periodicals, other than daily, in print

32420 5813 Business, professional or academic newspapers and periodicals, other than daily, in print

32490 5813 Other newspapers and periodicals, other than daily, in print

39511 5811 Maps and_hydrographic or_similar charts (including wall maps, topographical plans and maps for
globes), printed, other than in book-form

39530 5819 P_rinted or illustrated postgards; printed cards bearing personal greetings or messages, with or
without envelopes or trimmings

32540 5819 Printed pictures, designs and photographs

32620 5819 Trade advertising material, commercial catalogues and the like

32630 5819 Transfers (decalcomanias) and printed calendars

47691 5811 Audio books on disk, tape or other physical media

47692 ggﬂ 5813 Text-based disks, tapes or other physical media

83631 5812, 5813 | Sale of advertising space in print media (except on commission)

Motion picture, video, television and radio content , and related services

38950 5011 Motion picture film, exposed and developed, whether or not incorporating sound track or consisting
only of sound track

47620 5911 Films and other video content on disks, tape or other physical media

83632 6010, 6020 | Sale of TV/radio advertising time (except on commission)

84611 6010 Radio broadcast originals

84612 6020 Television broadcast originals

84621 6010 Radio channel programmes

84622 6020 Television channel programmes

84631 6010, 6020 | Broadcasting services

84632 6010, 6020 | Home programme distribution services, basic programming package

84633 6010, 6020 | Home programme distribution services, discretionary programming package
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CPC Ver. 2| ISIC Rev. 4 Product description (CPC subclass title)

subclass class

Motion picture, video, television and radio content , and related services (continued)

84634 6010, 6020 | Home programme distribution services, pay-per-view

96121 5911, 6020 | Motion picture, videotape and television programme production services
96122 5920, 6010 | Radio programme production services

96123 5911, 5920 | Motion picture, videotape, television and radio programme originals
96131 5912 Audiovisual editing services

96132 5912 Transfers and duplication of masters services

96133 5912 Colour correction and digital restoration services

96134 5912 Visual effects services

96135 5912 Animation services

96136 5912 Captioning, titling and subtitling services

96137 5920 Sound editing and design services

96139 5912 Other post-production services

96140 5913 Motion picture, videotape and television programme distribution services
96150 5914 Motion picture projection services

Music content and related services

32520 5920 Music, printed or in manuscript

47610 5920 Musical audio disks, tapes or other physical media
96111 5920 Sound recording services

96112 5920 Live recording services

96113 5920 Sound recording originals

Games software

38582 5820 Software cartridges for video game consoles
47822 5820 Computer game software, packaged

84391 5820 On-line games

On-line content and related services

73312 5812 Licensing services for the right to use databases
83633 231? ggig Sale of Internet advertising space (except on commission)
84311 5811 On-line books

84312 5813 On-line newspapers and periodicals

84313 5812 On-line directories and mailing lists

84321 5920 Musical audio downloads

84322 5920 Streamed audio content

84331 5911 Films and other video downloads

84332 5911 Streamed video content

84393 5819 On-line adult content

84394 6312 Web search portal content

84399 5819 Other on-line content n.e.c.
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CPC Ver. 2| ISIC Rev. 4 Product description (CPC subclass title)
subclass class
Other content and related services
47699 5920 Other non-musical audio disks and tapes
5811, 5813,
73320 5911, 5912, | Licensing services for the right to use entertainment, literary or artistic originals
5920, 9000
83611 7310 Full service advertising
83620 7310 Purchase or sale of advertising space or time, on commission
5811, - . .
83639 5812, 7310 Sale of other advertising space or time (except on commission)
83812 7420 Advertising and related photography services
83940 5812 Original compilations of facts/information
84410 6391 News agency services to newspapers and periodicals
84420 6391 News agency services to audiovisual media
85991 6399 Other information services
5811, 5812,
89110 5813, 5819, | Publishing, on a fee or contract basis
5820, 5920
96330 9000 :(;)‘:I’L?Lr:g:s\/vorks of authors, composers and other artists except performing artists, painters and

Note: The CPC codes, titles and ISIC links presented above are from the December 2008 version of the Central Product
Classification (Ver. 2). In the unlikely case of further changes to the CPC, the final official codes, titles and ISIC links will prevail.
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ANNEX 1B: OECD DEFINITIONS OF THE INFORMATION ECONO MY SECTORS¥

Introduction

372. This annex is based on summary records of, gauokrs presented to, the WPIIS and its
predecessor, thAd hocMeeting on Indicators for the Information Sociétynder the aegis of the ICCP
Statistical Panel). The annex firstly provides efbhistory of OECD and member country work on the
ICT sector definition including: deliberations lé&agl to its agreement, the original (1998), revi§2@02)
and current (2007) definitions of the sector anthesgractical notes on data collection. Secondly, it
provides a discussion of deliberations on a ‘cantsector, leading to agreement on a definitionaof
Content and media sector in 2007.

373. Importantly, the information economy sectatludes the industries in both the ICT and the
Content and media sectors.

374. The United Nation Statistics Division (UNSDgreed to integrate the OECD’s information
economy sector definitions into the 2007 ISIC aslégrnative aggregate. This presented an oppoyttmi
encourage the use of these standards outside teddmees of the OECD, a goal supported by the
Committee for Information, Computer and Commun@matPolicy (ICCP) and in line with the outreach
strategy embraced at the World Summits on the imdgion Society (2003 and 2005).

The ICT sector definition
History

375. While a definition of the ICT sector had beensidered by the OECD before 1997, we start this
history with the first meeting of the precursoithe WPIIS in 1997. Th&d hocMeeting on Indicators for
the Information Society took place in June 1997thva major agenda item being consideration of a
definition for the ICT sector. A paper on the topias presented by Canada [OECD Internal Working
Document, DSTI/ICCP/AH(97)2] who informed the magtiof the definition adopted by Canada, based
on the Standard Industrial Classification (SIC)eTdhassification consisted of relevant industryssés in
ManufacturingandServices.

376. The reaction of the meeting was positive, @sflg in relation to the manufacturing industrias
the definition. In relation to services, there wsmme debate over whether the definition should be
expanded to include electronic content produciniy$tries.

377. Measurement of the ICT sector was again a mfagus for the 1998\d hoc Meeting on
Indicators for the Information Society. A papernroAustralia [OECD Internal Working Document,
DSTI/ICCP/AH(98)1] proposed a definition of the IGEctor and explored issues such as specialisation

87. This annex was revised in 2007, with the maenges reflecting the work done during 2006 (atehsed
in 2007) on revising the ICT sector definition adel/eloping a definition of the Content and medigtae
(see OECD, 2006a). The work was carried out by xgrer group co-ordinated by Daniel April of
Statistics Canada.
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ratio (the proportion of businesses in an indusitiat have ICT activity), the fact that ICT produetsl
also be produced by enterprises that are not fis$d ICT sector industries, and the overlaphaf ICT
sector with content industries. This was illustdaby the figure reproduced below.

Figure 6. Overlap between the information technolog vy, telecommunications and information content activ ities
of firms (adapted from a Finnish model)

Telecommunications

(Goods and services
including manufactures)

Online

including
interactive Information
(GooI;:—s and Content
; i Film production
.f,imiz mﬁ)liif::]n:dia Inf(ormagon services
manufactures) The media)

378. In referring to Figure 6, the paper propo$ed tConceptually ... the ICT Sector can be viewed
as the activities which fall into the union of theformation Technology and Telecommunications
activities in the diagram above. It includes therefthe intersections between them and the Infoomat
Content activities. However it excludes those Infation Content activities which fall outside those
intersections; that is, those which have no dil@gtassociation.”

379. The Australian paper proposed a set of infGomandustries that could be included by countries
wishing to incorporate content-producing industriBise paper also proposed part industries for giciu
in the ICT sector.

380. Following discussion of this paper plus otbentributions from Australia, the Nordic countries
and the European Commission’s Task Force on Infbom&eSociety Statistics [OECD Internal Working
Document, DSTI/ICCP/AH/RD(98)1], the meeting agréedpursue a two-stage approach to developing
an industry definition. In the first phase the feauould be on industries and then, in the secord@ha
product-based definition would be used to furthedine the industry definition at a later date. Hsaalso
agreed that to reach agreement a pragmatic, stepepyapproach would need to be adopted where
initially an industry definition for ICT would beypsued and then, once achieved, a broader definitio
the ‘information economy’ would be developed thatlided not only ICT but also content industrida.”
relation to the inclusion of part classes, it wasided, for pragmatic reasons, that “no parts agsgs
would be included in the definition.” In respect gtiiding principles that describe ICT industries,
principles proposed by the United Kingdom were aésed and modified [OECD Internal Working
Document, DSTI/ICCP/AH/M(98)1/REV1].
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381.

382.

Agreement was fairly readily reached on inclu®f the following industries:
30 Manufacture of office, accounting and computimachinery.
32 Manufacture of radio, television and commurndcaequipment and apparatus.

3312 Manufacture of instruments and appliancesrfeasuring, checking, testing, navigating
and other purposes, except industrial processaatuipment.

3313 Manufacture of industrial process controligepent.

6420 Telecommunications.

7123 Renting of office machinery and equipmentl(iding computers); and
72 Computer and related activities.

Other industries attracted more debate aswell

ISIC 3130Manufacture of insulated wire and cablas questioned because of its inclusion of

transmission cable for electric power. However aose of the perceived growing importance of

optic fibre cables, it was agreed to include thduistry with the understanding that there would

have to be a footnote on historical time seriegiafp users that because of technological change
and the advent of optic fibres the nature of thtkustry had changed significantly over time.

After a lengthy discussion, it was agreed to exel8IC 9213Radio and Television Activities
However, where transmission of radio and televigiomgrammes was done as part of the work
of a business classified to ISIC 9213, the transimis activities would be included. In those
cases, it should be included with a footnote atddm 6420 indicating that the activity of this
industry is classified to 9213.

It was agreed that the definition of the ICT seatmuld not include content industries but that
future work would focus on industries that would duitled to an industry definition of ICT to
form a definition for the information economy.

In the case of ISIC 5150/holesale of machinery, equipment and suppl®€ Rev. 3 does not
have sufficient subcategories to allow a differatin between ICT equipment wholesaling and
the wholesaling of other equipmertd.industrial machinery). To avoid this problem, deltes
agreed to include 5150 but to report data onltlierrelevant ICT wholesaling activity by using
more detailed national classifications.d. NACE 5143, 5164 and 5165). The more narrow
national classifications used would be noted ioairfote.

In relation to retailing, because very few retalexclusively sell ICT products, it was agreed to
postpone the inclusion of 52%&tail sale of household appliances, articles agdigmentuntil
a goods definition was available.

An agreed definition (1998)

383.

With the conclusion of the discussion at tl®98LAd hoc Meeting on Indicators for the

Information Society, an industry definition of ICWas established as shown in Box 3 below. The
definition was subsequently agreed and declasdifyetthe parent body, the ICCP Committee.
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Box 3. Agreed definition of the ICT sector, 1998 (  based on ISIC Rev. 3)

The list of industries below was approved by delegates attending the Second Ad Hoc Meeting of Indicators for the Information
Society under the aegis of the ICCP Statistical Panel.

The definition is a compromise, limited to those industries which facilitate, by electronic means, the processing, transmission
and display of information, and it excludes the industries which create the information, the so-called ‘content’ industries. The
definition permits the immediate gathering of statistics for international comparison in an area of considerable policy
importance because of deregulation and technological change. The statistics and their comparison will contribute to the work
of the next stage of the Panel which is the development of a similar list of content industries and a classification of products
which belong to the information and communication technology (ICT) sector.

On the basis of this decision, it was further decided that the definition being proposed would not include any ‘parts’ of
industries but would rather include the entire industry even though in some cases the latter might not be strictly an ICT
activity. Exceptions to this general rule, could be considered whenever it was felt, by the majority of countries, that the
complete exclusion of an industry would mean the exclusion of a significant number of businesses which are producing ICT
goods and services. A set of principles was adopted that would provide a conceptual basis to the selection of industries
chosen as ‘ICT".

For manufacturing industries, the products of a candidate industry must: be intended to fulfil the function of information
processing and communication, including transmission and display; or use electronic processing to detect, measure and/or
record physical phenomena, or to control a physical process. Components primarily intended for use in such products are
also included.

For service industries, the products of a candidate industry must be intended to enable the function of information processing
and communication by electronic means.

In the view of the members of the Panel, the ‘information economy’ consists of the economic activities of those industries that
produce content, and of the ICT industries that move and display the content. These economic activities include the use of
information and of ICT products by both people and business. The ‘information society’ includes the social impact of the
information economy. These ‘working definitions’ were seen as a means to promote discussion of the definitions of the
constituent parts and of their boundaries. They could not be seen as final until agreement had been reached on the parts. The
next steps in building indicators for the information society is agreement on a definition of the content industries which, when
added to the ICT definition, will provide a working definition of the information economy. At the same time, the Panel will
develop a classification of ICT products which will permit the gathering of statistics on the ICT output of industries not included
in the definition.

The proposed definition of ICT includes the following ISIC Rev. 3 industries:

Manufacturing

3000 Manufacture of office, accounting and computing machinery

3130 Manufacture of insulated wire and cable

3210 Manufacture of electronic valves and tubes and other electronic components

3220 Manufacture of television and radio transmitters and apparatus for line telephony and line telegraphy

3230 Manufacture of television and radio receivers, sound or video recording or reproducing apparatus, and associated
goods

3312 Manufacture of instruments and appliances for measuring, checking, testing, navigating and other purposes,

except industrial process control equipment
3313 Manufacture of industrial process control equipment
Services — goods related
5150 Wholesale of machinery, equipment and supplies®®
7123 Renting of office machinery and equipment (including computers)
Services - intangible
6420 Telecommunications®’
7200 Computer and related activities

Source: OECD Internal Working Document, DSTI/ICCP/AH/M(98)1/REV1.

88. Countries were asked to include only thosesadters that directly provide ICT wholesaling seegi.
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A revised definition (2002)

384. Review papers were presented to the 2001 @8d8 heetings of the WPIIS. The 2002 paper
[OECD Internal Working Document, DSTI/ICCP/IIS(20@P was very detailed and built on findings
reported in the 2001 paper [OECD Internal WorkiragcDment, DSTI/ICCP/11S(2001)4].

385. The 2002 paper considered country experiemecespecialisation ratios for industries in the ICT
sector. Industries found to have low ratios wdRenting of office machinery and equipment (inclgdin
computers) Manufacture of insulated wire and cabdnd Manufacture of industrial process control

equipmentHowever, a sensitivity analysis of indicatorstloé two ICT manufacturing industries showed
that the inclusion or the exclusion of those clageem the definition does not make a large diffies

386. The 2002 meeting discussed revisions to tfieitien but agreed only to a refinement of ICT
wholesaling that became possible because of changke 2002 revision of ISIC (to Rev. 3.1). Théditsp
followed the acceptance of an OECD Secretariatqmalpput to the United Nations Technical Subgroup
(TSG) of the Expert Group on Economic and Socias€ifications and resulted in three classifications
replacing the old class 5150. Two of those newsdiaations defined the wholesaling of ICT prodyets
follows:

» |ISIC 5151 Wholesale of computers, computer perglhegiuipment and software.
» |ISIC 5152 Wholesale of electronic and telecommuitoa parts and equipment.

387. Following the changes to wholesale descrilbede, the definition changed as shown below.

Box 4. The 2002 OECD ICT sector definition (based o n ISIC Rev. 3.1)

ICT Manufacturing

- 3000 Manufacture of office, accounting and computing machinery

- 3130 Manufacture of insulated wire and cable

- 3210 Manufacture of electronic valves and tubes and other electronic components

- 3220 Manufacture of television and radio transmitters and apparatus for line telephony and line telegraphy

- 3230 Manufacture of television and radio receivers, sound or video recording or reproducing apparatus, and
associated goods

- 3312 Manufacture of instruments and appliances for measuring, checking, testing, navigating and other purposes,
except industrial process control equipment

- 3313 Manufacture of industrial process control equipment

ICT Services

-5151 Wholesale of computers, computer peripheral equipment and software
- 5152 Wholesale of electronic and telecommunications parts and equipment
- 6420 Telecommunications

- 7123 Renting of office machinery and equipment (including computers)

-72 Computer and related activities

89. Where countries include telecommunication @@ as part of radio and television activitieSIZ 9213),
radio and television activities (9213) should beluded in this definition.
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A complete revision (2006-07)

388. The year 2006 was an opportune time for a&vewaf the ICT sector. Not only were ICT product
classifications agreed (goods in 2003 and seniit@906), but the 2007 revision of the ISIC (to Réy
was effectively completed by March 2006, when ttrecsures were approved by the United Nations
Statistical Commission (UNSC).

389. The OECD was an active participant in the I8#@sion process and the revised classification
incorporated improvements to ICT industry classes.

390. Proposals for the revision of the ICT sectfirgtion (and for a new ‘content and media’ sector
definition) were presented to the May 2006 meetihghe WPIIS [DSTI/ICCP/11IS(2006)2]. While the
Working Party was not in a position to finalise theposals, it agreed on a process to fast track an
outcome. Delegates were given a month to sendein skiggestions and a group of volunteer experts wa
given the mandate to resolve any outstanding issoedinalise proposals.

391. The expert group was chaired by Daniel Agtiaifada), vice chair of WPIIS. The members
were: Marc Aufrant (France), Yves Froidevaux (Seitand), Troels Burchall Henningsen (Denmark),
Jeong-Eon Kim (South Korea), Martin Mana (OECD)nRtécKenzie (New Zealand), John Burns Murphy
(United States), Lea Parjo (Finland), Sheridan Rsband Sid De (Australia). In its deliberationise t
group considered comments received from WPIIS déésgand Eurostat following the May 2006 meeting.
Eurostat submitted its conclusion based on delilmgrs of its Working Group on ICT sector statistarsd

on a wide consultation of European countries. talt@8 member countries provided input.

392. There was no immediate consensus on the fligidoistries that define the ICT sector. The

delegations that replied directly to the OECD sugaba narrower list of industries, but the progbse

scope varied from one delegation to the next. Tlgorty of European countries preferred a broader
definition, but again the scope varied somewhatdyntry.

393. The debate concerned the suitability of theceptual basis for the definition, the so-called
guiding principles, and the interpretation of thpsaciples.

394. In the case of goods producing industriespitbst basic questions were:

» Should the scope of the definition be limited tdustries producing products intended to fulfil
the functions of information processing and comroatidon or should the definition include
industries producing products that use electromcgssing to detect, measure, record or control
a physical process?

» If a choice was made for the broader approach, ¢myd the scope of the definition be justified
given that more and more products incorporate t@olgies that use electronic processing?

395. In the case of services producing industribs, debate concerned the interpretation of the
guideline more than the guideline itself. The emgsguideline reads “The products of a candidatieistry
must be intended to enable the function of inforomatprocessing and communication by electronic
means.” The determination of what constitutes arabiing” service or technology represented the main
challenge.

90. Much of the material in this section is takesnif OECD (2006a).
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396. In addition to conceptual issues, participantshe consultation process raised a number of
pragmatic concerns including time series continuite clarity of messages to users, and the aviityab
and confidentiality of relevant statistics.

397. WPIIS delegates, Eurostat and the UNSD alkeyito accept the conclusions of the expert
group. Members of the expert group settled on @rageh to choose among a number of options that
emerged during the consultation phase.

ICT manufacturing industries
398. The starting point for the expert group’s dssion was the proposal presented to the 2006

WPIIS meeting and comments that followed. There tr@asd support for the inclusion of the following
industries of ISIC Rev. 4:

Group |Class |Title

261 2610 | Manufacture of electronic components®™

262 2620 | Manufacture of computers and peripheral equipment
263 2630 | Manufacture of communication equipment

264 2640 | Manufacture of consumer electronics

268 2680 | Manufacture of magnetic and optical media

...... and the exclusion of the following industry:

266 2660 | Manufacture of irradiation, electromedical and electrotherapeutic equipment

399. The most fundamental issue discussed wasothatustry 2651 — Manufacture of measuring,
testing, navigating and control equipment (seedibeussion above). Similar industrfesvere included in
the 2002 definition because they produce goods‘tisa electronic processing to detect, measureoand/
record physical phenomena or to control a phygioatess”.

400. The debate centred on how to rationalisertblesion of this industry while excluding otherath
also use electronic processing to perform somectiete recording or process control. A prevailing
argument was that it would become increasinglyiaiff to distinguish industries that do so in angfigant
way from those that do so in an incidental waygegivhat ICTs are embedded into a growing number of
products produced by a variety of industries.

401. The contrary view was that the exclusion ofustry 2651 represented a significant departure
from the existing definition, one that could befidiilt to explain to users and that would change th
message given by statistical indicators.

402. The expert group was ultimately swayed byfitlse argument and chose to exclude this industry
from the definition. By doing so, it changed thedijug principle agreed to in 1998. The revised qgd
principle excludes the second element and is:

91. In a later version of ISIC Rev. 4, the titlanlyed taVlanufacture of electronic components and boards.

92. ISIC 3312 — Manufacture of instruments and iappes for measuring, checking, testing, navigatind
other purposes, except industrial process contjoipenent and 3313 — Manufacture of industrial pssce
control equipment.
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For manufacturing industries, the products of ad@ate industry must primarily be intended to
fulfil the function of information processing andramunication by electronic means including
transmission and display.

403. In taking its decision, the expert group ndtet ISIC Rev. 4 significantly restructured sonfie o
the industries of ISIC Rev. 3.1 (3312 and 3313artipular) that are included in the ICT sector digfn.
The restructuring would make it very difficult togauce consistent time series when ISIC Rev. 4 is
implemented. In that context, the argument for taa@ning time series continuity is not as strongt asay
appear. The group also noted that the narrowenitiefi will lead to a clearer message, and theeefoore
useful analysis.

404. There was also a debate concerning the inclusi ISIC 2731 — Manufacture of fibre optic
cable. Those in favour of including this industrnythe definition claimed that fibre optic cableg @n
integral part of telecommunication networks. Othergued that while cables do transport informatron
electronic format, they are passive componentsdbatot fulfil any electronic processing of infortias.

This functionality is made possible by network gupoeént. Furthermore, some participants expressed
concern about the availability of statistics forstindustry, and others about the existence of sarch
industry.

405. The case was presented that if a choice wde toanclude manufacturers of fibre optic cable in
the ICT sector, it should also include manufacsidrother electronic and electric wires and cafilskC
2732) for two reasons: these products perform #meesor a similar function and the producers of eabl
often produce more than one type.

406. The expert group accepted the arguments tadxtSIC 2731 from the ICT sector definition.

ICT repair industries

407. The proposal submitted for discussion to @62meeting included the following industries:

Group |Class |[Title

951 9511 Repair of computers and peripheral equipment

9512 Repair of communication equipment

952 9521 Repair of consumer electronics
331 3313 Repair of electronic and optical equipment
408. There was broad support for the inclusioretdwant repair activities in the ICT sector. Repsir

seen as an activity that enables the function fafrmmation processing and communication by electroni
means. However, many expressed concerns about viigamality of statistics for these industries,
especially those subsumed within industry groupdig@ categories). For that reason, there was more
reluctance for the inclusion of ISIC 9521 — Rediconsumer electronics (one of several industsigisin
industry group 952 — Repair of personal and housegoods). There was also little support for the
inclusion of ISIC 3313 — Repair of electronic andtical equipment, especially given that optical
equipment manufacturing is excluded from ICT maatufang industries.

4009. The options that emerged for the expert gtowgonsider were:
e Option 1 — Industries 9511 and 9512.

e Option 2 — Industries outlined in option 1 plus 952

108



410. Although the repair of consumer electronicsusth logically be included in an ICT repair
aggregate (consumer electronics manufacturingcisided), the expert group noted the concern of many
countries regarding data availability and chosedpgt, which excluded that industry from the ICTtee.

ICT trade industries

411. The proposal submitted to the 2006 meetingdec the following industries:

Group |Class |[Title

465 4651 Wholesale of computers, computer peripheral equipment and software

4652 Wholesale of electronic and telecommunications equipment and parts

4659 Wholesale of other machinery and equipment

474 4741 Retail sale of computers, peripheral units, software and telecomm. equipment in special stores

4742 Retail sale of audio and video equipment in specialized stores

412. There was broad support for the inclusionetéwant wholesale industries in the definition. The
rationale for including ICT wholesale in the curtréefinition is that organisations manufacturing #0n
some OECD countries are often distributors of I@Tether countries. The argument was that a busines
such as IBM should be included in the ICT sectalirtountries, irrespective of the relative importe of

its various ICT related activities (manufacturirepftware development, IT infrastructure servicelTor
distribution services).This argument explains the continued support fa thclusion of wholesale
activities. There was, however, little supporttloe inclusion of class 4659, which was seen adtoadly
defined to be a useful component of the definition.

413. There is no similar argument for ICT retaitlustries, nor the same level of support for the
inclusion of retail activities in the ICT sectorhdse who argue for inclusion generally do so far th
purpose of consistency. Those against inclusiod terargue that specialty stores’ low share oftttel
ICT retail market means that statistics are incatgand therefore somewhat misleading.
414, The options that emerged for the expert gtowgonsider were:

e Option 1 — Industries 4651 and 4652

e Option 2 — Industries outlined in option 1 plus 474

e Option 3 — Industries outlined in option 2 plus 274

415. The expert group accepted the arguments tadexspecialty retail activities from the ICT secto
definition and chose the first option.

ICT services industries

416. The proposal submitted to the 2006 meetingdec the following industries:
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Group |Class |[Title

582 5820 Software publishing
601 6010 Radio broadcasting
602 6021 Television broadcasting

6022 Cable, satellite and other subscription programming

611 6110 Wired telecommunications activities
612 6120 Wireless telecommunications activities
613 6130 Satellite telecommunications activities
619 6190 Other telecommunications activities

620 | 6201 | Computer programming activities

6202 Information technology consultancy activities and computer facilities management activities

6209 Other information technology service activities

631 6311 Data processing, hosting and related activities

6312 Web portals

417. The inclusion of telecommunications (Divisiéh), computer programming activities (industry
group 620) and information service activities (istiy group 631) was not questioned. It was accejbiatd
the products of those industries are intended tablenthe function of information processing and
communication by electronic means.

418. The discussion focused on software publishim) broadcasting industries, in particular whether
these industries should be classified to the ICGises grouping or to a proposed Content and media
sector.

419. On different occasions during the ISIC and GB@sion consultation processes, WPIIS and
some national delegations made the point that soévpublishing (ISIC 5820) comprises at least two
distinct components — the publishing of producyivibftware and the publishing of multimedia softevar
Ideally the publishing of multimedia software would classified to the Content and media sectors Thi
type of software is designed to inform, educatemertain. It has more in common with other typés o
‘content’ products such as newspapers, televisitoagrammes, films or musical recordings. Produgtivit
software on the other hand is designed to faalitaformation processing and seems more approlyriate
classified with technology-centric services sucletescommunications or hosting services.

420. However, at this point in time, the optionntake that distinction is not available because ISIC
recognises only one software publishing industrst throduces both types of software. Given this
constraint, the expert group recommended the imeiusf this industry in ICT services.

421. The discussion on broadcasting was essentalbyt its defining characteristic. Broadcasting
results from a set of activities including the depenent of channels and programming (scheduling,
commissioning and production) and the transmissibthose programs. Those activities are sometimes
vertically integrated. The transmission aspect obabcasting clearly enables the processing and
communication of information, like other activitiedassified in the ICT services grouping. The

93. Some titles in this group changed in a lataftaf ISIC Rev. 4.
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development and programming aspects of broadcaate®f a very different nature and have more in
common with those of other content industries aagpublishing or film production.

422. The expert group and the majority of delegetiovere of the opinion that the development of
channels and programming is the defining charatterof establishments classified in ISIC Divisi60,
Programming and broadcasting activities. This Davisvas therefore assigned to the Content and media
sector.

423. The changing nature of broadcasting, in padicthe transmission aspect of broadcasting, and
the potential impact of these changes on indusassiication was also discussed. The case of PV
particular was brought up. The incidental clasatfin of IPTV in ICT services is coherent with the
principle of the proposed classification sincesiessentially a transmission activity. The sameofagion
applies to mobile TV, another new mode of broadcgst

424, However new modes of broadcasting are at dy gage of development. The clear distinction
seen today between the transmission activity aedctintent development activity may well blur in the
future, and establishments classified in other shdles could join the IPTV market. If and when #hes
changes materialise, it will be important for sttians to develop the tools (including classtiimas) to
track the phenomenon.

425. Box 5 below shows the revised ICT sector dedim

94. IPTV is a system whereby a digital televisiognal is delivered using the Internet protocolcéin take
various forms and can be delivered over differgpés of networks, but it is most commonly commeéigia
supplied over closed network architectures (DSLVBYSL television by telecom operators and digital
television by cable operators). Those establisheneme typically classified in ISIC Division 61 —
Telecommunications. They do not usually engagééndevelopment of channels and programming, only
in the transmission of channels and programmingld@ed by others.
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Box 5. The 2006-07 OECD ICT sector definition (base d on ISIC Rev. 4) %

ICT manufacturing industries

- 2610 Manufacture of electronic components and boards

- 2620 Manufacture of computers and peripheral equipment

- 2630 Manufacture of communication equipment

- 2640 Manufacture of consumer electronics

- 2680 Manufacture of magnetic and optical media

ICT trade industries

- 4651 Wholesale of computers, computer peripheral equipment and software
- 4652 Wholesale of electronic and telecommunications equipment and parts
ICT services industries

- 5820 Software publishing

- 6110 Wired telecommunications activities

- 6120 Wireless telecommunications activities

- 6130 Satellite telecommunications activities

- 6190 Other telecommunications activities

- 6201 Computer programming activities

- 6202 Computer consultancy and computer facilities management activities
- 6209 Other information technology and computer service activities

- 6311 Data processing, hosting and related activities

- 6312 Web portals

- 9511 Repair of computers and peripheral equipment

- 9512 Repair of communication equipment

Variables for collection of ICT sector statistics

426. The specification of information to be colettabout the ICT sector and the consequent
definition of variables was not a consideratiornthaf WPIIS. However, it has arisen as a practicdtanas
data on the subject have been compiled by the OECD.

427. In its early data collection work on the IC&c®r, the OECD collected information on, and
defined, the following variables: Capital expendituEmployment, Number of enterprises, Production,
Research and development, Value added, Wages frtesaBusiness sector value added and Business
sector employment. For those interested, the defnts are available from the OECD publication
Measuring the ICT Sect¢©ECD, 2000).

428. More recently, OECD is accepting definitions those variables that are compatible with
countries’ National Accounts tables.

95. From OECD (2006a). The codes and titles weeelkdd against the final (November 2008) version of
ISIC Rev. 4.
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429. As part of a change to its approach to catlacof ICT sector data, OECD is reviewing the
definition of the total business sector. As the I€3tor is an activity-based definition, a totatibess
sector defined by activities may be preferable dereominator, rather than a total business seetimedt]
on an institutional basis.

Potential collection difficulties for the ICT secto

430. Some participating countries have encounténedfollowing problems in applying the 2002
OECD ICT sector definition:

* For countries that do not use ISIC Rev. 3.1 (or HARev. 1) to classify economic units, there
may be some correspondence issues that need tliEssed.

» For confidentiality reasons, some countries mayiable to report data for telecommunications
services. Aggregation into total ICT services (Whis the level at which OECD generally
tabulates ICT sector data) will often solve thistpem.

431. The first dot point above is less likely toabproblem with the 2007 (ISIC Rev. 4) versionlod t
definition because the definition is narrower angrenfocused on ICT activities. The second dot pisint
likely to still apply (though with an increase ihet size of the telecommunications industry in most
countries, may reduce in significance).

Implementation of the revised definition

432. Implementation of the 2006-07 ICT sector defin is not feasible until a majority of OECD
countries are using ISIC Rev. 4 in their nationatistical systems. Until then, the 2002 versiofl wi
continue to be used as a basis of data collection.

The Content and media sector definition
History

433. The WPIIS started working on a definition odnitent’ industries in 1998. A brief history ofghi
work is presented her@.

e 1997 meeting— The need for a definition of the Content sedsohighlighted. At its first
meeting, the ICCP Statistical Panel (later WPIIStdssed the development of an activity-based
ICT sector definition. Several delegates at thagting expressed a desire to see the definition
expanded to include content-producing industries.

1998 meeting — A step-by-step approach is adopted. It was agtieat to “reach agreement a
pragmatic, step-by-step approach would need talbptad where initially an industry definition
for ICT would be pursued and then, once achievetraader definition of the ‘information
economy’ would be developed that included not d@ly but also content industries” [OECD
Internal Working Document, DSTI/ICCP/AH/M(98)1/RE) Having this in mind, it was agreed
to exclude the content related ISIC 2230 (Repradancif Recorded Media) and 9213 (Radio and
Television Services) from the proposed definitidrthe ICT sector (except where transmission

96. The notes in this section are adapted fron2@@ Secretariat paper, OECD Internal Working Doemin
DSTI/ICCP/1IS/(2004)7, which used WPIIS summaryarets from 1998 to 2003, and the summary record
of the 2004 WPIIS meeting. Additional material vealed in respect of events occurring after 2004.
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of radio and television programs was done as fattiework of a business classified to I1SIC
9213).

1999meeting— A ‘broad’ definition of the content sector. Atet 1999 WPIIS meeting, Canada
and France presented a proposal for an activitgebdgfinition of the Content sector “Defining
the Content Sector: a Discussion Paper” [OECD taler Working Document,
DSTI/ICCP/1IS(99)1]. This proposal was based on tlew concept of a ‘communication
product’, defined as the combination of medium apdtent. The term ‘communication’ was
preferred to the term ‘information’ because théelatefers to a particular type of content. It was
also suggested that, in order to define the consestor, it is important to distinguish the
‘creator’ and ‘promoter’ of the communication pratiuthe promoter being the taker of the risk
for marketing the communication product. Delegdipdtsthat the proposed industry definition of
the Content sector was too broad and would leadappropriate statistical information being
compiled. There was considerable discussion orptheiples guiding a definition of content
activities as outlined in the OECD Internal Workingocument, DSTI/ICCP/1IS(99)1,
particularly whether an activity could be includedthe definition if it only had the capacity to
produce communication products, without necesséeiyng involved in their production. The
consensus among delegates was that more work ieldberation of these basic principles was
needed. Delegates also made the point that cogtmtts and services could be produced by
many industries but generally only as a small patheir total activities.

2000meeting— From ‘content sector’ to ‘electronic contenttse@nd electronic communication
products’. At the 2000 WPIIS meeting, the Secratgsresented a paper that argued for defining
“the electronic content sector and electronic comigation products” [OECD Internal Working
Document, DSTI/ICCP/11IS(2000)1] and then discudsed these might best be measured. Some
delegates were concerned that the electronic cosgator as defined would not really answer
the questions being asked by their users. Someigued whether an electronic content sector
existed at all. Finally other delegates thoughtt thabetter approach might be to treat the
electronic content sector, not as a separate sbatoas merely one component of an overall
content sector. It was argued that this would eaal much more useful set of outputs including
measurement of the transition to an electronicrinfdion society. France, on the other hand, was
in favour of adopting the approach outlined in gaper [OECD Internal Working Document,
DSTI/ICCP/1IS/M(2000)1].

2001 meeting — A ‘narrow’ definition of a content sector andetheed to look at products that
can be delivered electronically. Following the 20@Gscussion, a new French-Canadian
discussion paper, “The Content Sector: Outline eatures” was presented to the 2001 meeting
[OECD Internal Working Document, DSTI/ICCP/IIS(2Q81 ‘Content’ was defined as:

— An organised message intended for human beings.

— Resulting from an organised production activity.

— Combined with, or carried by, a medium.

— Whose diffusion is not restricted to a list of jleged recipients.

— Whose diffusion requires a communication mediuena mass diffusion medium; and

— Also requires the intervention of a publisher, tisabf a publishing business.
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These criteria had led the authors to identifytaoendustries whose principal activity would be
the publishing of content products. Some membentr@ms were not enthusiastic about limiting
the process to what were termed ‘publishing indestand the proposal was put that the issue be
broadened to all products that could be delivetectmnically. The argument was that economic
consequences of electronic delivery were of comaldle policy importance. Several delegates
expressed interest in enlarging the set of indesttb education, health services and other
industries where ICT is having a profound impacttba way the product is delivered. The
United States proposed an alternative approachaonisfng on electronic delivery of content and
services by particular sectors [OECD Internal Wiagkbocument, DSTI/ICCP/IIS/RD(2001)13].

It was also argued that the user requirements #da @n the supply side should not be
disconnected with the ones guiding measurementhendemand side. In the latter area, an
interest in the issues of banking, education aweéssto government services on line had clearly
emerged.

2002 meeting -The topic of ‘content’ was not on the agenda. Hoaveduring the 2002 meeting
under the agenda item “Measuring activities andlpets in the information economy”, France
tabled a room document [OECD Internal Working Doeutm DSTI/ICCP/IIS/RD(2002)10]
where an attempt was made to delimit the Infornmatezonomy. This paper defined the
information economy as the sum of the ICT sectat #re content sector and proposals for
criteria for these sectors and related product® weroduced.

2004 meeting — The Secretariat produced a paper in the comerixamining user needs and
measurement challenges more generally [OECD Intern&orking Document,
DSTI/ICCP/11S/(2004)7]. The paper summarised paftIN efforts in the area of content and
presented some options for future work. There were reasons cited in the paper for re-
engaging in the discussion. The first related ® need to strengthen the link between WPIIS
work and policy needs for measurement. The secelatked to the potential opportunity offered
by the 2007 revisions of the CPC and ISIC. Impdlyarthe paper extended the debate to
digitised products. The outcome of the meeting thasthe OECD would initiate an exploratory
collection of the supply of some information/digigroducts and refine questions on digital
products contained in the ICT use survéys.

2006 meeting -A proposal for a ‘content and media’ sector dé&fm based on the draft ISIC
Rev. 4 was put to the 2006 WPIIS meeting [OECD rimdk Working Document,
DSTI/ICCP/11S(2006)2]. With the more widespread lusion of an ‘information’ sector or
similar in industrial classifications (including IS Rev. 4), it was considered likely that
agreement on a definition of the sector could Bced The development of a content and
media sector definition occurred during 2006.

2007- The Content and media sector definition wasassld (OECD, 2006b).

An agreed definition (2006-073

434.

The interest in the ‘content sector’ origimkhia the belief that the rapid transformation and

diffusion of information and communication techrgiks would have a significant impact on industries
that create and distribute conteetd( text, audio, video), particularly those that ceeand distribute

97.
98.

Only the second of these tasks was completed.
Much of the material in this section is takesnif OECD (2006a).
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content to a wide audience. The structural chasges since then in the distribution of news, masid
video are good examples of those impacts.

435. In 2002, the North American Industry Classificn System (NAICS) introduced an information
sector within its structure. That represented aiaant departure from the tradition in that itobght
together industries that were previously seen &mping to different sectors of the economy: pubhg,
motion picture and sound recording, broadcastirdjtalecommunications, information services and data
processing. The common thread between those ifekissr that they all include organisations primaril
engaged in the creation and dissemination (excgpttmlesale or retail methods) of information and
cultural products, or in providing the means togess and disseminate those products.

436. While the initial version of the North Amentdéndustry Classification System used to be the
only classification to recognise an informationteecit is now an integral part of the latest I1S&ad
NACE as well as national classificatioresd.the Japanese classification and, the Australian-Kealand
classification)’® Thus, there is a growing recognition of the cltisebetween industries that create and
disseminate mass market information and culturadipets in their various forms (content industriasiyl
the industries that provide the means to dissemitimise products (ICT industries).

437. A proposal was submitted to the 2006 WPIIStmgdor discussion [OECD Internal Working
Document, DSTI/ICCP/11S(2006)2]. It included thdldaving ISIC Rev. 4 industries:

Group Class Title

181 Printing and service activities related to prin  ting
1811 Printing
1812 Service activities related to printing

182 1820 Reproduction of recorded media

581 Publishing of books, periodicals and other publ ishing activities
5811 Book publishing
5812 Publishing of directories and mailing lists
5813 Publishing of newspapers, journals and periodicals
5819 Other publishing activities

582 5820 Software publishing

Content retail trade

4761 Retail sale of books, newspapers and stationary
4762 Retail sale of music and video recordings

Content renting

7722 Renting of video tapes and disks

591 Motion picture, video and television programme activities
5911 Motion picture, video and television programme production activities
5912 Motion picture, video and television programme post-production activities
5913 Motion picture, video and television programme distribution activities
5914 Motion picture projection activities
592 5920 Sound recording and music publishing activi ties
438. Though this particular proposal was not re@jrthere was near unanimous support for the

adoption of a content and media sector definitlanparticular, there was broad support for a deéni

99. Although the sector is not identical from otessification to the other, the underlying prineiplare very
similar.
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that includes all industries of Division J of IS{@formation and communication) except those that a
already included in the ICT sector definition.

439. There was some debate over the placement ltihmadia software publishing and broadcasting
activities, with the former eventually included ine ICT sector (because ISIC does not recognise a
separate multimedia software industry) and thedatt the Content and media sector. Details cafoined

in the discussion on the ICT sector definition abov

440. The resulting agreed definition of the Contami media sector is shown in Box 6 below. The
guiding principle is as follows:

The production (goods and services) of a candidadestry must primarily be intended to
inform, educate and/or entertain humans throughsrmammunication media. These industries
are engaged in the production, publishing and/eriktribution of content (information, cultural
and entertainment products), where content correfpto an organised message intended for
human being$®

Box 6. The 2006-07 OECD Content and media sector de finition (based on ISIC Rev. 4) '°

Publishing of books, periodicals and other publishin g activities

- 5811 Book publishing

- 5812 Publishing of directories and mailing lists

- 5813 Publishing of newspapers, journals and periodicals

- 5819 Other publishing activities

Motion picture, video and television programme acti vities

-5911 Motion picture, video and television programme production activities
-5912 Motion picture, video and television programme post-production activities
- 5913 Motion picture, video and television programme distribution activities
- 5914 Motion picture projection activities

Sound recording and music publishing activities

- 5920 Sound recording and music publishing activities

Programming and broadcasting activities

- 6010 Radio broadcasting

- 6020 Television programming and broadcasting activities

Other information service activities

- 6391 News agency activities

- 6399 Other information service activities n.e.c.

100. The guiding principle in this form was deveddpafter the finalisation of the sector definitiand was
communicated by Daniel April to the UNSD to be urdeéd in an annex to ISIC Rev. 4.

101. From OECD (2006a). The codes and titles weexked against the final (November 2008) version of
ISIC Rev. 4.
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Implementation of the definition of the Content andedia sector

441. Like the revised ICT sector, implementatiorthe definition is not feasible until a majority of
OECD countries are using ISIC Rev. 4 in their naicstatistical systems.
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ANNEX 1C: OECD MODEL SURVEY OF ICT USE BY BUSINESSES'”

Introduction

442. This annex is based on a number of paperemessto the WPIIS and records of discussion at
WPIIS meetings. The main sources are the 2001 gapsented to ICCP that proposed declassification o
the model survey [OECD Internal Working Documen§TVICCP/11S(2001)1/REV1] and papers leading
up to the finalisation of the revision of the modekvey in 2005 [OECD Internal Working Documents,
DSTI/ICCP/11S(2004)4, DSTI/ICCP/11S(2005)2 and DATICP/IIS(2005)2/REV1].

443, It should be noted that OECD has benefitaah fitte work of Eurostat, the statistical office loét
European communities, and those member countrdéh#ve been prominent in this area of measurement.
Many have provided invaluable assistance to the teantry (Denmark) in developing the 2001 model
survey and to the OECD Secretariat in revisingtioelel in 2005.

History of the model survey’s development

444, The WPIIS started work in this area in 1998hwa stocktake of country measurement practices
prepared by Sweden and presented to the April 1888ting [OECD Internal Working Document,
DSTI/ICCP/IIS/RD(99)2]. The surveys of Statisticerinark and Statistics Finland in 1998-1999 resulted
in a draft proposal for a model survey being presbrat the Voorburg Group on Services Statistics
meeting in Christchurch (October 1999). With infyotn the Voorburg Group, a revised model survey was
developed and tested in 1999-2000 by Statisticsniaek, Statistics Finland, Statistics Norway and
Statistics Sweden.

445, A model questionnaire on the use of ICT prtgllny the business enterprise sector was first
presented to the WPIIS by Denmark in 2000 and vezgd on work done by the statistical offices of the
Nordic countrie¥® that were the first countries to establish a mtofer a common set of guidelines for
measuring ICT use in enterpris8sThe results from these surveys, together with égpees from similar
surveys carried out by the Australian Bureau ofi§tes, Statistics Canada and the Department atfidr
and Industry (DTI) in United Kingdom, combined witie discussions at the WPIIS meeting in April 2000
[OECD Internal Working Document, DSTI/ICCP/11IS(206Q) formed the input to the revision of the
model questionnaire that was discussed at the Wog@Broup meeting in Madrid (September 2000). New
lessons were drawn from the 2000-2001 survey ilNitrglic countries, the Eurostat pilot survey lawetth

in the same period and the 2000 surveys of Staif€tanada and the Australian Bureau of Statistics.

446. Another round of discussion at the April 2004PIIS meeting [OECD Internal Working
Document, DSTI/ICCP/11IS(2001)1] and subsequenttemitcomments led to a final proposal that was

102. This annex was revised slightly in 2007. Mokthe changes were contributed by Eurostat ande wer
updates of its activities in this area of measurgme

103. Denmark, Finland, Iceland, Norway and Sweden.

104. Nordic Council of Ministers:Guidelines for Measuring use of Information and @mmication

Technology (ICT) in Enterprises — a first step todgaharmonised Nordic SurveySopenhagen 1998.
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presented to WPIIS' Parent Committee ICCP for deifeation (approval) in October 2001 [OECD
Internal Working Document, DSTI/ICCP/IIS(2001)1/REV

447. A number of aspects of the measurement ofu§Eland e-commerce by business were discussed
at WPIIS and expert Group meetings after the medeley was approved in 2001. The content of the
model questionnaire was always intended to be dimawmth the 2001 proposal stating that “As
technology and policy priorities evolve, the mogeéstionnaire will need to be reviewed and adapted
time.”

448. Additionally, the 2001 proposal outlined oaisting methodological issues needing to be
addressed “.....to ensure the comparability of théssics obtained via the proposed model questioaria
Those issues included weighting of data accordingptnmon principles, harmonisation of the concdpt o
income used when measuring the monetary valueeotrehic transactions and the collection unit used
each country. This paper attempts to address thaséanding issues.

449, The 2002 WPIIS meeting discussed a numbernbirecements to the model survey and
established two expert groups to consider measurers®ues for e-business and the finance sect@. Th
2003 meeting considered reports from the two graups agreed to continue work on e-business as a
priority area. After some discussion, delegategedjnot to pursue work on the finance sector aieau

to monitor Eurostat's efforts in this area.

450. An OECD workshop on the measurement of e-lgsiwas held in December 2003 and involved
statisticians, analysts, policy makers and busesess subsequent expert Group meeting was helgiit A
2004 and the topic was followed up at the 2004 \WPieeting.

451. The 2004 WPIIS meeting considered a Secretarggosal for a revision of the model survey
that was intended to ensure that it reflected caipelicy needs and was reasonably aligned witmtgu
survey practices. The proposal suggested incluslimgey methodology and scope in the new model and
suggested new topics such as IT security and ewssi [OECD Internal Working Document,
DSTI/ICCP/1IS(2004)4].

452, A detailed proposal, developed by the Sedattén consultation with interested member
countries, was presented to the 2005 meeting [OEQmernal Working Document,
DSTI/ICCP/1IS(2005)2] and subsequently revised Hase comments made at, and following, the
meeting.

453. The revised model was finalised in late 2008 distributed as DSTI/ICCP/11IS(2005)2/FINAL
(OECD, 2005d).

Development of the revised model of 2005

454, In order to prioritise material to be includadhe revised model survey, content was examined
from both an output and an input perspective. Rggroutput, reference was made to the OECD list of
core e-commerce indicators, agreed at the 2000 S?Vliﬁhetinéos, and data that OECD has been able to
collect from member countries. A core list of IGTdicators currently proposed for use by non-OECD

105. Detailed in OECD Internal Working Document, TW8CCP/IE/IIS(2000)3/REV1.
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member countries (per the W$15meetings) was also consulted in order to ensun@arsy options as
possible for future benchmarking across a greatether of countries.

455, Regarding input, survey material from a numifemember countries was examined, including
the Eurostat questionnaire for 20886Details of other surveys consulted may be founthén2004 WPIIS
paper [OECD Internal Working Document, DSTI/ICCB(R2004)4].

456. New questions were considered based on knavinypneeds and, as far as possible, the
experiences of member countries in asking thosetigues in their surveys. Ultimately, because of the
nature of the revisions, some questions were irdud the model that are relatively untested by bem
countries. Parts of the questionnaire are therefmwasidered somewhat experimental (for more
information, see the section below on non-core tijpres and the footnotes to the questionnaire).

457. An important criterion applied at each stagas to try to minimise the number and complexity
of the questions. This is in recognition of thehhigpst of collecting these data in terms of expearsd
respondent load.

458. Comments were sought on the 2004 and 200®gatpfrom all WPIIS delegates. A number of
countries and organisations resporitfednd their comments were incorporated into the madear as
possible.

459, In addition, some question testing work bytiSias Canada was completed during this period
and the results taken into consideration for théseel model questionnait& The Statistics Canada test
included questions on IT security, interaction wgttwvernment and deployment of e-business procé@sses
the areas of marketing and customer relationss splgchases, logistics, and financial and humaouree
management.

460. The model survey consists of a number of elsnéhat are described further below. They
include: survey methodology; scope and coveragessiicatory variables; particular statistical iBssu
associated with business ICT access and use mearecomparison with Eurostat's model survey; and
a model questionnaire (including definitions ofterand metadata notes.

Survey methodology
Introduction

461. The 2001 model did not contain specific methogical recommendations and pointed out the
need to do further work in this area. Particularaar cited were weighting methodology and collection

106. World Summit on the Information Society megsnOECD contributed to a list of core ICT indiaatthat
could be used by countries following final agreemérhe core indicators were agreed to by a WSIS
meeting held in Geneva in February 2005.

107. Model questionnaire for the Community Survay®T Usage and e-Commerce in Enterprises, 2006.

108. See OECD Internal Working Document, DSTI/IACH2005)2, for details of responses to the 2004
proposal and to a revised questionnaire sent ounitévested countries and organisations in December
2004.

109. The testing consisted of 26 cognitive intengewnith a selection of respondents from the 20GiSics

CanadaSurvey of Electronic Commerce and Technaldgye work was undertaken with the support of
WPIIS and one of its aims was to provide inputhi® work on revising the OECD model survey.

110. This material is taken from the final modelsy paper of 2005 (OECD, 2005d).
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units. Other methodological issues have since beesed in expert Group and Eurostat Task Force
meetings, including: sample design and size, védidaules, outlier treatment and non-responsédrreat.
Additional areas falling under the general umbrelfa‘'survey methodology’ include: data collection
methods and survey vehicles, population frame igb), whether collections should be mandatory, data
processing (editing, imputation, and estimationjysy frequency, reference period and date.

462. The model survey does not attempt to coveahedle areas, for two reasons:

» Feedback from delegates indicated that methodabgicommendations should be kept broad
because member countries generally have establistoegtdures for conducting business ICT
use surveys.

» The publication in late 2005, and thereafter arlguaf a methodological manual for Eurostat’s
Community Survey on ICT Usage and E-commerce irerfges This manual details
recommendations for countries that undertake thear@anity Survey and deals in detail with
methodological issues such as sample design, tialdailes, non-response treatment, weighting
and so on.

Minimising sampling and non-sampling error

463. In general, countries should note that diffees in survey methodologies can lead to
inconsistencies in output. All countries shouldréffiere aim to reduce sampling and non-samplingrerro
(‘bias”) as much as possible by:

» Using a population frame that accurately reflebtstarget population (therefore which is up-to-
date and representative).

* Using well-designed samples that are of sufficiré to produce reliable data (that is having
low standard errors for the aggregates suggestnisipaper).

» Careful design and testing of questions, definfiand question sequences.

* Reducing unit and item non-response rates as fgpoasible (by, for example, using well
designed questionnaires and following up outstanoisponses); and

* Minimising errors arising from data entry, editiagd other data processing (by appropriate staff
training and documentation).

Survey vehicles

464. There is a variety of survey vehicles thaldde used to collect data on business ICT uset Mos
OECD countries conduct dedicated surveys on ICT lusecountries that do not have such a vehiclédcou
add questions to an existing economy-wide surveyooseparate industry surveys (where they can
collectively cover the industry scope requiredIfof use data).

Collection techniques

465. Most OECD countries use mail-out/mail-backseys for collecting data on business use of ICT.
However, the information could also be collected mgans of personal interview (face-to-face or
telephone) or other methods such as drop-off/@dkb(or post back). Electronic data capture may be
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viable for some respondents, though with one or éweceptions, OECD countries are not yet using this
technology.

Statistical unit

466. The following discussion refers to the unib@bwhich data are collected. This may be different
from the unit that reports the data (the ‘reportumgt’). The OECD and Eurostat both specify the
‘enterprise’ as the statistical unit and this i tmit used by most OECD countries. Choice of imit
important as it influences the results obtainedodiput from ICT use surveys is mainly proporticiaa,
comparability between countries is more likely ® dttained where the unit chosen is the same. As an
example, if country A uses the establishment agitaamd country B uses the enterprise, then iitkisyt

that country B will report higher proportions, esiagdly of more sophisticated uses, such as buyimd a
selling over the Internet, or use of an intranetother example is that units of a lower order {figtance,
establishments) within a larger entity may do mexéernal e-commerce (within the entity) than higher
order units such as enterprises.

467. Unfortunately, there is no single definitidnao enterprise that is used by all countries. fihe
main definitions are those of the ISIC (Rev. 313nd the European Unidi. While they have common
characteristics that enterprises exercise a catinee of autonomy in decision making, the EU ephis
narrower and it is suggested that this concepsied where possible.

468. It is important not to confuse the enterpusg with the ‘legal unit’ entity. While legal ursitare
independent in a legal sense, they may not nedlgssanstitute independent economic entities with
decision-making autonomy for their productive atitg.

469. Like most other business surveys conductedhdijonal statistical offices, those measuring
business ICT use are national surveys of businesgesting in the country. They therefore include
enterprises located in the country but which am glaa multinational group (note that only the dstic
part of the multinational should be included).

Survey frequency and reference period/date

470. There is perhaps a greater requirement thanoiesehold surveys for the frequency of business
surveys to be sensitive to the evolution of ICT @aduse. It is probably unrealistic to expect doies to
conduct surveys more frequently than annually. $émne countries, even an annual collection will lmet
feasible, in which case it is important that thaseintries try to align their collection years as &
possible. As much of the information collected @np-in-time data, it would be preferable to alsavé
alignment of reference dates across participatngties.

111. ISIC is the International Standard Indust@tdssification of all Economic Activities. Accordjrto ISIC,
an enterprise has “autonomy in respect of finaram investment decision-making, as well as authori
and responsibility for allocating resources for greduction of goods and services. It may be engjage
one or many productive activities. The enterpristhe level at which financial and balance sheetaats
are maintained and from which international tratieas, and international investment position (when
applicable) and the consolidated financial positan be derived.”

112. Defined by the European Commission as: “...... sneallest combination of legal units that is an
organisational unit producing goods or servicesiclvtbenefits from a certain degree of autonomy in
decision-making, especially for the allocationtsfdurrent resources. An enterprise carries ouoomaore
activities at one or more locations. An enterpns®y be a sole legal unit.”
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Weighting methodologies

471. The subject of weighting of survey estimates woted as an outstanding issue in the first model
survey paper (OECD, 2001b) and has been raisedparteGroup meetings as an area to be further
explored. In particular, debate has centred omrtéets of employment-weighted estimation. In aerajt

to clarify the technicalities of weighting methodgies, the main methods employed by member cosntrie
are briefly described below.

Number-raised weighting (or estimation)

472. This involves applying a unit weight to eaelested business unit according to the total number
of units in its stratum. For instance, if there a6 businesses in a selected unit’'s stratum andr@0
selected, the selected unit's weight is 5 (thall@) divided by 20) which means that the unit repnés
five businesses in the population (itself plus fothers). Algebraically, the weight is depicted Nyyn,
where Nis the total number of units in stratum h andsithe number of sampled units in stratum h.

473. The technique is applicable to both qualigaffor our purposes, usually ‘yes/no’) and numérica
variables (those whose elements are numbers suahpascentage or an absolute value). In the case of
numerical variables whose value is a percentageirfgtance, the percentage of income earned through
selling over the Internet), the value is first ceried to an absolute vali®r this example, the percentage

is converted to a fraction (that is, divided by L@@en multiplied by the unit's total income to lgig¢he
value of income earned through selling over therhmdt). The absolute value is then treated likeaihgr
value.

474, The population estimate is derived by firstightthg up unit values in stratum h (that is,
multiplying each of them by the stratum weight/ry) and then adding all the weighted unit valueshin t
stratum. This is done for each stratum and theatustr totals are aggregated to calculate the popualat
estimate.

Ratio estimation

475. This technique uses a benchmark (or auxiligarjable, such as employment or income in
addition to the variable of interest. The benchmamiable should be highly correlated with the abke of
interest and needs to be known for all units ingbpulation. The ratio estimate is calculated, dach
stratum, by weighting each unit’s value by a fa@qual to the sum of values of the benchmark viriab
for all units in the stratum divided by the sunvafues of the benchmark variable for all selectzanple)
units in the stratum. This technique would be $&létdor a numerical variable, for instance, estinte-
commerce sales value using total turnover as thehmeark variable.

476. As before, weighted values of units in stratur@re aggregated across the stratum and stratum
totals are added to calculate the population estima

Economically-weighted estimation

477. Employment weighting is an example of thisetyyd estimation. In general, it is an estimation
technique that gives more weight to larger unttss typically used for qualitative variables anmdbguces
output of the type: businesses with a Web site @acior (or represent) x% of total employment.

478. The estimates are calculated for each urstratum h, by multiplying the unit’s value (0 ofak

a 'yes/no’ variable) by its stratum weight (M) and by the value of the auxiliary variable (ugual
employment or turnover). The resulting values aygregated across the stratum and then stratuns total
are added.

124



Country practice

479. Most OECD countries appear to use humberdaisighting for qualitative variables and either
number-raised or ratio estimation for numericalalales. Both of these estimation techniques arigded

to give population estimates of the type ‘proportaf businesses using the Internet’ or ‘value abine
derived from Internet sales’. Theoretically, thehieiques should yield fairly similar resultg.

480. In addition, some countries present outputvedr by economically weighted estimation.
Estimates resulting from this technique provideugblebut quite different information from the other
two types of estimation. It is suggested that coesitthat use economically weighted estimation khou
make it quite clear to users what such an estime®ns. For instance, the difference between a numbe
raised and economically-weighted estimate relatingwhether businesses have Web sites can be
significant (in Canada, in 2004, 37% of businedsss a Web site, but they accounted for 85% of total
business revenue for Canada).

Scope and coverage
Introduction

481. In practice, survey scope varies between deshwith notable differences in both industry and
size scope. The scope of business surveys is copmiefined by type of organisation, industry (aittiy,

size and geography. The scope of the 2001 OECD Insodesy was not specified but it was described as
an economy-wide survey of business enterprises.edery some guidance on scope was offered for the
2005 revision of the model. It derives from the gl experience of OECD in data collection from
member countries and from Eurostat in its spedifioa for its model survey. Details are outline¢ble

Type of organisation

482. Whilst not specified in the 2001 OECD modeis twill usually be businesses from the private
and public sectot§' that are operating in the country conducting thevey. General government
organisations® are excluded. Most OECD countries also excludeerployers.

Industry (activity) scope

483. It is important for comparability purposehtive a reasonably consistent industry scope, as som
industries are less ICT intensive than others. NGISCD member countries collect business ICT usa dat
from businesses in the following industries: Mawrtfiaing (ISIC D), Construction (ISIC F), Wholesale
and retail trade; repair of motor vehicles, mototeg and personal and household goods (ISIC Gklslot

113. Analyses done by Statistics Finland and SieisNetherlands on the impact of different weigbti
methodologies have found that ratio estimation dmypdver resulted in a higher figure for e-commerce
value than number raised estimation. However, iffierdnce is not thought to be statistically sigzaht.

114. These are financial and non-financial corponat following the concepts of the SNA 1993. Such
corporations are “institutional units which arengipally engaged in the production of market goadd
non-financial services” and include corporationsbject to control by Governments”.

115. According to the SNA 1993 “The general govegntrsector consists of the totality of institutiboaits
which, in addition to fulfilling their political reponsibilities and their role of economic regulatiproduce
principally non-market services (possibly goods)ifalividual or collective consumption and redistrie
income and wealth.”
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and restaurants (ISIC H), Transport, storage amdnamications (ISIC |) and Real estate, renting and
business activities (ISIC K}®

484, Eurostat specifies a scope of NAEBections D, F, G, H (55.1 and 55.2 orfy)], K and O
(92.1 and 92.2 only)*® Industries that Eurostat states as optional ar85B-55.5, 92.3-92.7 and 93.

485, In respect of Financial intermediation (IS)¢°3 Eurostat includes NACE classes 65.12, 65.22,
66.01 and 66.03.

486. Based on industries included in member coustmyeys, the following minimum scope is
feasible for most countries: ISIC sections D, FHG) and K. In addition, Section J has been inetlith
scope but as a non-core sector. ISIC Division @2réational, cultural and sporting activities) ladso
been added as a non-core sector because of interdds area. This leads us to an industry scape a
follows:

*  Manufacturing (ISIC D).

»  Construction (ISIC F).

* Wholesale and retail trade; repair of motor velsicimotorcycles and personal and household
goods (ISIC G).

» Hotels and restaurants (ISIC H).

» Transport, storage and communications (ISIC I).

* Financial intermediation (ISIC J) (non-core).

* Real estate, renting and business activities (I9tGnd

* Recreational, cultural and sporting activities @ivision 92) (non-core).
Size scope
487. Most OECD countries specify that in-scope esses are employers and they define size scope
in terms of number of employees. Eurostat specifiesize cut-off of 10 or more employees. For
comparability, OECD does likewise when collectiretad even though there is a range of cut-offs used

among OECD (including European) countries, witHeaist two member countries including enterprises
with a single employee. It is suggested that tie scope recommendation for the model survey be 10+

116. All ISIC references in this annex are to IReyv. 3.1.

117. NACE is the Statistical Classification of Eoamc Activities in the European Community, Rev. 1.1
(2002). All NACE references in this annex are toG&Rev. 1.1.

118. In respect of Section H, Hotels and restagraaibout half the countries which do the Eurostavey

collect data for the remaining NACE categories 56.85.5 (restaurants, bars etc).

119. Not all countries that do the Eurostat survelect data for all classes of Section O (Othemgcwnity,
social and personal service activities). For ceiblecpurposes, divisions 92 and 93 are most retevan

120. Eurostat developed a specific module of therprise survey for a pilot study of this sector2id04. In
2005, the Eurostat model questionnaire was revimgdimited to general ICT variables. For 2006, the
model questionnaire was improved and included fuesbn e-commerce.
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employees consistent with Eurostat. However, itesognised that there are important policy issues
pertaining to businesses that are smaller than @aantries are therefore encouraged to extenddbpe
to include smaller businesses where they haveieypwed and resources permiit.

Geographic scope

488. The 2001 OECD model did not specify a geodcapbope, while Eurostat specifies that the
whole country is in scope. It is presumed that fuiepe applies generally to member countries bast
been explicitly adopted for the OECD model. Theggaphic scope therefore encompasses businesses
operating anywhere in the reporting country.

Coverage

489. Coverage refers to departures from scope ascribes the situation where in-scope businesses
are not liable to selection in the survey. There @rious reasons this could occur and they include
inaccessibility of part of the population in a piocg sense or undercoverage arising from an incetapl
population frame. Where undercoverage exists,useful if countries advise of any significant immpan
survey estimates.

Classificatory variables

490. The 2001 and revised OECD model questionnagesmmend collection of information on
business industry and size (number of employeesjlédifferent industry classifications are used by
countries, in practice, the results are reasonablycordable at the broad level at which the OECD
publishes them.

491. Some classificatory data may be collectedasisgh the survey in cases where the information is
not available from other sources (such as the pdipul frame or another survey). Three question® hav
been included for this purpose in Section C of nrimel questionnaire. A minimal set of classificatio
variables and categories based on practices of O&tintries is suggested below. This is consistetit b
with advice offered by Eurostat for collection afdiness use of ICT data and the scope recommendatio
presented above.

492. Countries may use extra classificatory vaeisbnd/or additional categories. In particular,
countries where a rural/urban divide exists mayhvits add a geographic classification, though na h
been specified for the OECD model. In practicessifging units to regions within a country can be
difficult as multi-unit businesses do not usualjitstheir operations evenly between regions. lhstance,
head office operations will tend to be in majorest but represent national activities.

493. The following classificatory variables areaetnended for the model survey.
Industry (activity)
494, A broad industry output classification coreist with the suggested industry scope is:

Manufacturing (ISIC D); Construction (ISIC F); Whshkle trade (ISIC 51); Retail trade (ISIC 52); Hote
and restaurants (ISIC H); Transport, storage amshaanications (ISIC I); Financial intermediation ITS

121. Countries should note that the broader thpescthe larger the sample size generally requioedbtain
adequate aggregate estimates. Extending the soageploying businesses with fewer than 10 employees
might increase the sample size by a factor of tvmore.
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J) (non-core); Real estate, renting and busingsates (ISIC K); and Recreational, cultural arbsting
activities (ISIC Division 92) (non-core).

Size (number of employees)

495. The recommended size categories align witlsethof Eurostat and OECD data collection
categories. They are as follows:

e 10-49 employees.
* 50-249 employees; and

e 250 employees or more.

496. Countries are encouraged to further disagtgdfa top category when producing output. Use of
some ICTs (in particular relating to e-business)ldely to be more prevalent in very large bussess

Particular statistical issues associated with busass ICT use measurement

497. Arguably, the main areas of difficulty in IQIEe measurement are e-business and e-commerce.
These are discussed in some detail in Chapteréesaot covered in this annex. The measurement of e
government is also challenging — see the articl€mapter 8. Other measurement issues are discussed
below.

Trust in the online environment

498. A number of questions (and parts of questiansjhe model questionnaire deal with the
important topic of trust in the online environmenhe questions concern IT security (questions 7&nd
privacy and security features of a business’ Wab (gjuestion 16) and security and privacy as lraroe
limitations to selling over the Internet (questibf).

499. Feedback from WPIIS delegates both confirnfed importance of this topic and the survey
difficulties it presented. In general, the questiare relatively technical, which can present pols,
especially for small businesses.

500. At the 2005 meeting, WPIIS comments were sbughthe feasibility of relatively untested
response categories on IT security measures irepkaati-spyware software, regular back up of data
critical to your business operations, and empldyaiging programmes in IT security. The questiorswa
changed slightly as a result of feedback. Thereevsaggestions from delegates that the categorynton a
spyware could be technically difficult. The defiait has been changed slightly to indicate that such
software might be integrated into other packagd® anti-spyware and data backup categories remain
non-core until they are better tested in membemntrtgusurveys. As a result of comment, an item was
added to the question on Spam filters (which aeaat for security given that Spam can containvasad

and cause denial-of-service). The concept of a Sfilsen was understood by respondents in question
testing by Statistics Canadaand is successfully used by Statistics Denmarksirbusiness ICT use
guestionnaire.

501. Delegates were also asked for their viewshenstatistical feasibility of the following type$ o
guestions, and to offer any experience in testmas&ing such questions.
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*  Whether the business has conducted a risk assetssm#re security of its computer system and,
if so, what type of assessment that was (for itgtamternal, by an external party, by a certifying
organisation/authority etc).

 Whether businesses that use anti-virus softwarentt@d virus definitions and, if so, whether
automatically, daily, weekly, etc; and

*  Whether the business applies patches to, or updaifte/are that is critical to the security of its
computer systems, and if so, whether automaticdélily, weekly etc.

502. Feedback suggested that there are problemagaskout updating of software and virus
definitions, partly because these processes capehaputomatically and therefore the person conmgleti
the questionnaire would not necessarily be awathevh. On the topic of risk assessment, questisimte
by Statistics Canad¥ found that the term was not uniformly interpretaad attracted a high ‘yes’
response. As a result, no questions on these tbpiesbeen added to the model.

503. There were other issues raised by member gesinthe main one being that questions about
security incidents encountered are problematicrd fgesignificant anecdotal evidence that busiressk
either not answer such questions or will understage=xtent of any problems. Reflecting this concére
guestion on IT security incidents (question 8) weduced to attacks by viruses etc. and made nan-cor
More information on the measurement of ‘trust’ t@nfound in Chapter 8.

Digitised products

504. The Internet sales distribution question (paduestion 12) includes a percentage breakdown of
Internet sales by product type. Of particular iestrare ‘digitised products’, those products thatedble to

be digitally delivered via the Internet. They amaltenging statistically as they are difficult testtribe in a
way which is technically correct yet understandablegespondents. However, the United Kingdom has
found that respondents seem to be able to providdanformation in question 12 using a very similar
definition to that in the question. More information the measurement of digitised products carobed

in Chapter 7.

E-government

505. Issues associated with measurement of e-gmegrin(question 19) are described in Chapter 8.

Comparison with Eurostat's model survey

506. European Union countries comprise about tirddhof OECD countries. Additionally, some
OECD countries that are not EU members use theskatrmodel survey. It is therefore important tottry
align the OECD and Eurostat model questionnaired @ssociated standards) as far as possible, while
taking into account the interests of the OECD coestthat do not carry out Eurostat's model suriée
revised model questionnaire is reasonably congistiin Eurostat's 2006 Enterprise questionnaivehere
they overlap. However, Eurostat asks questions tabeveral topics that are not on the OECD model
guestionnaire anglice versain particular, in the area of e-business. Otlifergénces include instances
where the questionnaires differ because resporisgarées are split in one questionnaire and ndah@n
other. The OECD model tends to have more respatsgaries in equivalent questions.

507. In respect of scope and classificatory vagisbihe revised OECD and Eurostat models are very
similar.
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About the model questionnaire

508. The revised model questionnaire, includingnitedns of terms and associated metadata notes, is
shown below.

Logic of the revised model questionnaire
5009. The guestionnaire logic incorporates the falhg main assumptions:
» If a businessloes not have a computerit is assumed that it could still use the Intérne

» Businesses thatlo not use any networks(internal or external) are filtered out of the
guestionnaire very early; and

» Businessesvithout the Internet (but with another network) are filtered out of mad the
guestionnaire and are not asked questions abaedirity or questions about use of the Internet
for business processes. This logic means that &sséis without the Internet but on whose behalf
orders are placed or received over the Interneeackided from relevant questions. The general
view of WPIIS delegates was that this exclusion oot cause a problem.

Core and non-core questions (and response categjrie

510. Questions and response categories denotedcorehare considered to lether difficult to
collector relatively untested (and therefore experimentacme degree). The term ‘non-corehis used

to indicate a lower priority. In the model queshaire, anon-core question or response category is
indicated byNC beside it.

Adaptation of the model questionnaire
511. It is not expected that the structure, quastiording or definitions which comprise the model
qguestionnaire would be used unchanged (or literaiyslated) in national surveys. However, it is
important for comparability purposes that:

*  Where questions are used, their meanings are pessend

» The logic is preserved to the extent that the s@neery similar) populations of businesses are

asked each question. For instance, non-computes gseuld be asked whether they used the
Internet!*?

122. Even though the incidence of Internet accgssdvices other than computers is currently lownay
increase with improvements in mobile phone techglsuch as 3G).
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OECD model questionnaire for ICT use by business¢2005)

Section A: General information about your business' use of ICT Logic ' Definitions and notes
1 Did your business use computer/s during <period>? |:| No A computer includes: a desktop, portable or handheld computer (e.g. a personal digital
assistant), minicomputer and mainframe. A computer does not include computer
controlled machinery or electronic tills.
[
The Internet refers to Internet Protocol (IP) based networks: WWW, extranets, intranets,
2 Did your business use the Internet or any other No Goto25 Internet EDI, Internet access by mobile phone and Internet e-mail. Other computer
computer network during <period>? I:l networks include internal networks (e.g. a LAN), proprietary external networks which are
P g=<p ’ not IP-based (for instance, the networks originally set up for EDI), and automated
|:| Yes telephone systems. EDI is electronic data exchange with other organisations via the
Internet or other networks. The exchange is in a computer readable specified form based
on agreed standards e.g. EDIFACT, RosettaNet.
3 Which of the following information technologies, if any,

did your business have at <reference date>?

Intranet within your business

Extranet between your business and other organisations (including
related businesses)

Local area network (LAN)

Wide area network (WAN)

None of the above information technologies

Tick all which apply

HENpNRERE
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A network using the same protocol as the Internet and allowing communication within an
organisation. It is typically set up behind a firewall to control access.

A private, secure extension of the intranet running on Internet protocol that allows
selected external users to access some parts of an organisation's intranet.

A network connecting computers and associated devices within a localised area such as
a single building, department or site; it may be wireless.

A network that connects computers and associated devices within a wide geographic
area, such as a region or country.



Section A: General information about your business' use of ICT Logic  Definitions and notes

4 Did your business use the Internet during <period >? |:| No Goto19 The Internet is defined in Question 2. Use of the Internet may be on your business
premises or elsewhere.

e
5  What proportion of persons employed in your busines s NC I:l % This question refers to all persons employed by the business, not only those working in
routinely used the Internet at work during <period> 28 ° clerical jobs. It includes working proprietors, partners and employees. The Internet is

defined in Question 2.

6  How did your business connect to the Internet dur ing This question refers to the business as the subscriber rather than individual employees.

<period>? *

Analog modem (dial-up via standard phone line)

ISDN (Integrated Services Digital Network)

Other narrowband®

DSL (ADSL, SDSL, VDSL etc)

Cable modem

Other broadband®

Tick all which apply

HyERNRNRERE
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An analog modem converts a digital signal into analog for transmission by traditional
(copper) telephone lines. It also converts analog transmissions back to digital.

ISDN is a telecommunication service that turns a traditional (copper) telephone line into
a higher speed digital link. It should be regarded as narrowband.

Including most mobile phone access (e.g. WAP, i-mode) and other forms of access with
an advertised download speed of less than 256 kbps (kilobits per second).

Digital subscriber line; it is a high-bandwidth, local loop technology carrying data at high
speeds over traditional (copper) telephone lines.

A modem which uses cable TV lines for connection to the Internet.

Including optic fibre cable, some mobile phone access (e.g. UMTS, EDGE), power line,
satellite, fixed wireless, with an advertised download speed of greater than or equal to
256 kbps.



Section A: General information about your business'

use of ICT

Logic

Definitions and notes

7 Did your business have any of the following IT se
measures in place at <reference date>?

curity

Virus checking or protection software which is regularly updated

Anti-spyware software which is regularly updated®

Firewall

Spam filter

Secured communication between clients and servers (e.g. via SSL,
SHTTP)

Authentication software or hardware for internal users
Authentication software or hardware for external users (e.g.
customers)

Intrusion detection system

Regular back up of data critical to your business operations®

Offsite data backup

No IT security measures in place

8 Did your business experience an attack by aviruso  r
similar (for example, a trojan horse or worm) which has
resulted in loss of data or time, or damage to soft  ware
during <period>? ’

Excluding: attacks which were successfully prevented by security
measures in place.

Tick all which apply

P4
(@)

P4
(@)

ooy

NC |:| No
I:l Yes
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Software which detects and responds to malicious programs such as viruses, trojan
horses and worms. Regular update refers to automatic or manual downloading of virus
definitions.

Software which detects and removes spyware from a computer system (spyware gathers
user information through an Internet connection without the user's knowledge). May be
standalone or included in security software packages or operating systems.

Software or hardware that controls access into and out of a network or computer.

Software that diverts incoming spam (junk e-mail). Spam filters trap messages using
various criteria such as e-mail addresses or specific words (or word patterns) in the e-
mail.

SSL is an encryption protocol which creates a secure connection between a client and a
server. SHTTP supports the secure transmission of individual messages over the WWW.

Authentication software or hardware verifies the identity of an internal or external user,
user device, or other entity. Forms of credentials include passwords, tokens, PIN codes
and digital signatures.

Any system which attempts to detect intrusion into a computer or network by observation
of actions, security logs or audit data.

Backup copies of computer files stored at a different site to your main data store.
Includes both automated and non-automated backups.

A virus is a self-replicating, malicious program which attaches itself to a host program. A
Trojan horse is a program that performs like a real program a user may wish to run, but
also performs unauthorised actions. A worm is a malicious program that self-replicates
across networks.



Section B: How your business uses ICT in its operat

ions

Logic

Definitions and notes

Purchasing and selling goods or services via the In

ternet

10

11

Did your business place orders (make purchases) for
goods or services via the Internet _ during <period>?

Including: via Web sites, specialised Internet marketplaces,
extranets, EDI over the Internet, Internet-enabled mobile phones but
excluding orders submitted via conventional e-mail

Did your business receive orders (make sales) forg  oods
or services via the Internet _ during <period>?

Including: via Web sites, specialised Internet marketplaces,
extranets, EDI over the Internet, Internet-enabled mobile phones but
excluding orders submitted via conventional e-mail

Including: orders received on behalf of other organisations and
orders received by other organisations on behalf of your business

What proportion of your business' total turnover du ring
<period> (excluding value added taxes) did those

Internet orders (sales) represent?

Note: In respect of Internet orders received on behalf of other
organisations, include only fees or commissions earned. Include
the value of Internet sales orders received by other organisations on
your behalf. For financial services, include only commissions, fees

and premiums earned in respect of services offered over the Internet

and, in respect of Internet-only accounts, net interest income.
Note: Careful estimates are acceptable.

I:I No Goto 14

134

An order is a commitment by the business to purchase goods or services, where the
commitment was made via the Internet. The order may be with or without online payment
and excludes orders which were cancelled or not completed. EDI is defined in Question
2. Purchases include all capital and current purchases (raw materials, components,
office items, equipment, maintenance and repair items, services etc).

An order is a commitment to purchase goods or services from the business, where the
commitment was made via the Internet. The order may be with or without online payment
and excludes orders that were cancelled or not completed. EDI is defined in Question 2.

The Internet and Internet orders are defined in Question 10.



Section B: How your business uses ICT in its operat  ions

Logic

Definitions and notes

12 Please provide percentage breakdowns of the valu e of NC
those Internet orders (sales), by: 9
Note: Careful estimates are acceptable.

Types of products your business sold
Physical products (ordered on line and delivered off line)
Digitised products (downloaded or accessed on line)

Services which are ordered on line but delivered off line

How orders were received

Via an online ordering facility on your Web site
Through another Web site (e.g. specialised Internet marketplace or
an agent's site)

Via EDI over the Internet

Via other Internet technologies (please specify)............cceeeve e

Types of customers your business sold to
Other businesses

Individual consume