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The new paradigm of ICT:                                                        

 implications for innovations and development policies
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transactions and faster and better communication 

provided new opportunities for their insertion 
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While available data show that the number of  

developed countries still dominate subscriptions, 
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enhance the adoption of  certain applications that have 

conditions resulted in price policies that still hindered 
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The use of  ICT for business processes can also 

1. Trends in ICT access and use
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that domestic businesses have access to information 

about the best practices whereby ICT use can enhance 

3. Measuring the impact of ICT on production efficiency
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Introduction

SCIENCE AND TECHNOLOGY FOR DEVELOPMENT:

THE NEW PARADIGM OF ICT

It is now well established that the capacity to generate, 
assimilate, disseminate and effectively use knowledge 
to enhance economic development is crucial for 
sustainable growth and development, since knowledge 
forms the basis of  technology innovations.  In the 
context of  a global economy driven by technological 
innovations, it is important for developing countries 
to lay proper foundations for building their capacity 
to acquire and create knowledge and technology in 
order to take advantage of  the opportunities offered 
by globalization and, at the same time, to address 
emerging global challenges.

In the last part of  the 20th century, the world economy 
witnessed an enormous increase in the generation of  
knowledge, resulting from the growth of  research 
budgets and the availability of  powerful research 
tools created by the rapid development of  ICTs.  This 
process was supported by global opportunities for 
accessing and disseminating knowledge, following 
the opening of  borders to international trade and 

transportation and communication technologies.  
Consequently, knowledge has become more important 
economically, in terms of  investment in and production 
of  knowledge-based goods and services.  The adoption 
of  new technologies and the improvement in human 
capital through knowledge have enhanced economic 
performance and increased factor productivity in 
many countries.  At the same time, the fast pace at 
which new technologies are being developed, but also 
become obsolete, has profoundly changed the process 
of  knowledge creation and acquisition, with sustained 
efforts being required for continuous upgrading of  
knowledge and virtually lifelong learning.

The challenge is therefore to harness knowledge for 
development by providing an enabling environment 
for the production of  ideas and innovations, as well 
as for their dissemination and use by different actors, 
directly or indirectly involved in the production 
process.  The creation and the use of  knowledge 
to generate innovations –   to improve or upgrade 
existing technologies or to introduce new technologies 

and business processes – depend on a number of  

prerequisites.   The existence of  supporting policies 

and institutions, such as government regulations and 

measures to encourage the creation and application 

capital, and institutions for standard- and norm-setting, 

is of  the utmost importance in this regard.  And so is 

training and research institutes – schools that train 

technicians and research institutes that are sources 

of  technological innovations, as well as specialized 

and policymakers.  Also, efforts are  needed at the 

international level to share knowledge and transfer 

Recognizing the power of  knowledge, the IER 

2007/2008  analyses the contribution of  ICT to growth 

and development in the broader context of  science 

and technology by considering ICT as one particular 

type of  technology and applying the same economic 

analysis as in the case of  technology for development.  

This analysis highlights the role of  human capital, 

externalities and spillovers (notably through learning) 

and appropriate policies and institutions in the creation 

of  innovations, which support the competitiveness of  

enterprises and of  the economy in general.  It also 

highlights the importance of  open access to knowledge 

and hence the importance of  diffusion of  knowledge 

and technology, especially in the case of  developing 

countries.  

ICT is a general-purpose technology and as such has a 

pervasive impact on the economy.  It introduces a new 

changing in a radical way the approach to technology 

for development, because of  the importance of  

spillover effects of  ICT economic applications.

First, the use and economic applications of 

ICT, more than the production of ICT, can 

make a powerful contribution to economic 

development.  The economic impact of 

ICT could be more important, in terms of 
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externalities and spillovers through its use 

and applications in different sectors of the

economy, than its direct contribution to GDP 

as a production sector.

Second, one of  the most important externalities 

is a new mode of  organization of  production 

and consumption, which results in cost-saving 

transactions and faster and better communication 

between economic agents.

Third, the rapid pace of  innovation in the 

ICT sector itself  has considerably reduced the 

costs of  access to ICTs.  This has allowed a 

democratization of  ICT use, to be spread to 

poorer people in support of  their livelihoods, 

and it has also facilitated the adoption of  ICT in 

poverty reduction programmes.

Fourth, ICT has generated new services in the 

forms

and so forth.  These new services can contribute 

challenges may arise concerning questions of  

trust and security in the transactions that these 

new e-services generate.

Fifth, ICT is skills-demanding, and the 

importance of  education and training to build 

a knowledge economy in which ICT represents 

an indispensable tool continues to grow.

Finally, ICT has given rise to new models for 

sharing knowledge and collective production of  

ideas and innovations, which often bypass the 

incentive system provided by intellectual property 

rights.  These "open access" models, whether in 

activities such as open source software, open 

innovations or common knowledge associations, 

of  knowledge to less advanced countries and 

deserve greater attention.

This chapter will analyse the factors underpinning the 

contribution to economic development of  science 

and technology and ICTs.  It will then introduce the 

subsequent chapters of  the Report which, in the light of  

this analysis, will examine in detail the different aspects 

of  a strategy to harness ICTs for development.

A. Science and technology in 
development

1.  Role of technology in growth and 

development

Science and technology are at the heart of  economic 
growth and development.  Different schools of  growth 
theory, whether of  the neoclassical or endogenous types, 
have all recognized the essential role of  technological 
progress and its corollary, knowledge, in sustaining 
the growth process and increasing the level of  per 
capita income.  What are the factors which promote 
technological progress?  What should be the policy and 
institutional arrangements which are most propitious 
for the creation of  knowledge and innovations, leading 
to constant technological progress?  Since knowledge 
is non-rivalrous,1 its diffusion should be rapid.  

transfer, which is one of  the most important issues for 
the economic development of  developing countries, 
is not straightforward.  Identifying the factors which 

step in helping developing countries secure access to, 
absorb or transform, and use technologies developed 
by technology leaders.

Understanding the mechanics of  economic growth 
has always been the single most important objective 
of  economists, from Adam Smith to Thomas Malthus, 
Karl Marx, and the more modern neoclassical 
economists and “endogenous growth” economists.  
The evolution of  economic thought has led to a 
universal acceptance of  the role of  technology and 
knowledge as an engine of  growth.2  While capital and 
labour are necessary inputs, the production of  goods 
and services is driven by technology, which is the 
technical process, method or knowledge associated with 
an appropriate combination of  inputs to produce and 
enhance the quality of  goods or services.  Technology 

has also an impact at the macro level, insofar as some 
platform technologies provide the means for  better 
organization of  work and better communications 
among people.  Economic growth cannot be sustained 
by capital accumulation alone, as the contribution of  
capital, without technological progress, will be subject 
to diminishing returns.

The two schools, neoclassical and endogenous, differ in 
the analysis of  the duration of  the economic impact of  
technology. The neoclassical approach takes the view 
that technological progress has only a transitory effect 
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on the rate of  growth, but a lasting effect on the level 

of  per capita income, which will move to a higher new 

steady state level. The endogenous growth theory (or 

at least some versions of  it) implies a permanent effect 

on the long-term rate of  growth. Under the neoclassical 

approach, the economic development of  countries at 

different levels of  development will converge towards 

the same steady state level (the catch-up phenomenon), 

of  technology between countries, while under the 

endogenous growth approach, structural characteristics 

implying different endogenous technological 

capabilities result in a persistent divergence of  growth 

paths,  which require government intervention to 

address structural problems, going beyond the simple 

recipe of  increasing savings and investment rates.

Behind technology is the accumulation of  science 

and knowledge which leads to innovations and their 

applications to new technologies.3  The endogenous 

growth school has highlighted the importance 

of  human capital, research and development for 

technology production.  It has also studied the policy 

implications of  knowledge externalities and spillovers 

(Romer, 1990, 1994).  In order to harness knowledge for 

technological progress, growth and development, there 

should be good institutions to coordinate the activities 

of  different actors (from researchers to entrepreneurs 

and including intermediaries and consumers), and to 

and infrastructure), the creation of  knowledge and 

technology, their diffusion and access to them by the 

public.  Many authors (e.g. North, 1990; Mokyr, 2002) 

maintain that the interaction between institutions and 

knowledge is central to economic progress.4

For poorer countries, the most important challenge is 

the mobilization of  resources to build up institutions 

and industries and build capacity to absorb and 

use imported technology, as well as to create local 

innovations.5  The question of  technology diffusion 

and transfer from lead technology producers to less 

advanced countries is of  crucial importance for 

developing countries in general.

Measuring the economic impact of 

technology

the way in which inputs to the production process are 

transformed into outputs (goods and services), and is 

basically knowledge.  Technological progress can take 

the form of  product innovation, which increases the quality 

of  output or process innovation, which in turn improves 

can be embodied in capital goods (and is thus directly 
measurable) or in human capital (and captured as tacit 
knowledge or know-how which can or cannot be 

to measure technology.6  This is why technology is not 
entered as an independent input in empirical studies on 
sources of  economic growth: ideas and knowledge are 

Instead, it is assumed by economists that technology 
increases the productivity of  the production function 
or its factor inputs, and that the economic impact of  
technology can be therefore measured by changes in 
productivity.  The productivity effect of  technology can 

of  production and is exogenous to the production 
function), in which case it is captured by the concept 
of  total factor productivity7 (TFP) (also known as 
multifactor productivity), or technology increases the 
productivity of  capital (capital-augmenting technology) 
or labour (labour-augmenting technology).

At the macro level, the concept of  TFP has been used 
to measure the contribution of  technology to economic 
growth.  It should be noted, however, that TFP might 
capture other factors, including policy and institutional 
changes, variations in capacity utilization or other 

Nevertheless, a number of  empirical studies have 
used TFP to analyse income gaps or long-term 
growth.  For example, Klenow and Rodriguez-Clare 

part of  the differences in per capita income between 
rich and poor countries is explained by differences in 
TFP.  Other studies estimated the contribution of  TFP 
growth, as compared with the growth of  capital and 
labour (or sometimes human capital), to the growth of  
GDP.  In the case of  East Asian countries, a number 
of  studies, including Young (1994, 1995), Kim and 
Lau (1994) and Collins and Bosworth (1996), using 
the TFP approach, found that TFP explained a small 
part of  the growth of  East Asian countries (covering 
the period 1960–1990) and that the role of  capital 
accumulation was preponderant in the strong growth 

the conclusion that growth in East Asian countries 
was not led by technological progress, but by high 
rates of  capital accumulation. This was a surprising 
conclusion, given the well-known fact that economies 
such as the Republic of  Korea, Taiwan Province 
of  China, Singapore, Malaysia and Thailand have 
sustained their economic growth by rapidly moving 
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up on the technological ladder.  Government policies 

in those economies have always attached importance 

to the development of  knowledge and human capital, 

to the absorption of  foreign technology and to the 

production of  indigenous technology.  There are thus 

obvious shortcomings in the TFP approach based on 

the neoclassical aggregate production function, and 

many authors have questioned the applicability of  

the assumptions of  that model to the analysis of  real 

economic life (see Felipe, 1997; Nelson and Pack, 1997).  

It has been pointed out that the spectacular growth 

achievements of  the East Asian economies are closely 

associated with the entrepreneurship, innovation and 

learning that occurred in those economies before they 

were able to master the new technologies imported 

from industrialized countries.  Thus, technology 

matters and high investment rates are not the only 

explanation, the more so since the contributions from 

capital accumulation and technological progress to 

growth can be closely interdependent: technological 

progress increases capital and labour productivity, 

thus encouraging  capital-deepening in the production 

process, which in turn allows the introduction of  more 

innovations (for example, in the case of  investment in 

ICT). Thus, the impact of  technology on economic 

growth should not be assessed by using only the 

concept of  TFP, since technology impact, through 

capital-deepening, on the productivity of  capital and 

labour is equally important.

The concept of  TFP is also used at the industry and 

different sectors.  For reasons of  data availability, most 

studies have been done in the context of  industrialized 

countries.  The role of  ICT in particular in increasing 

TFP has been extensively studied (see chapter 3 of  

this Report).  Other studies found that research and 

development (both public and private), as well as 

technology spillover effects, contribute to increasing 

TFP in the manufacturing and services sector.8

2. Technology and institutions

In analysing the history of  industrial revolutions in 

Europe and the United States, as well as the “Asian 

institutions and policies in supporting the production 

and diffusion of  ideas and knowledge, which are the 

foundations of  technological progress.  What should 

be the appropriate policy and institutional environment 

to encourage the production, diffusion and use of  

of  the economy as a whole?  It is often said that 

Chart i.1

Science and engineering in first university degrees, by selected region, 2002 (or more 
recent year)

Note: * Includes only locations for which relatively recent data are available.

Source: Data complied by the National Science Foundation from the OECD Education database, and UNESCO, Institute for Statistics.
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without entrepreneurs, venture capital and schools that 
train the technicians who can build and maintain new 
technologies, innovations will not yield economically 

are crucial to the development of  ideas and their 
applications to technological innovations.  In that 
respect, countries should attach the utmost importance 
to the quality of  the national education system and 
research institutions, aiming at building up an “army” 
of  good researchers.   Recent statistics show that there 
is still a wide gap between developed and developing 
countries with regard to research and development, 
although the newly industrializing countries in East 
Asia are narrowing it.    

As can be seen from chart i.1, the proportion of  

engineering in the total number of  university graduates 
is the highest in Asia, followed by Europe and 
North America.  In other regions, this proportion is 
negligible.

Table i.1 shows statistics concerning the number of  
researchers and the amount of  gross expenditure on 
R&D (GERD).  It appears from that table that the 
developed countries have a very high concentration of  
researchers (3,272.7 per million inhabitants and 70.8 
per cent of  the total number of  researchers in the 
world), while developing countries have much lower 
magnitudes (314.3 researchers per million inhabitants 
and 29.2 per cent of  the total number of  researchers).  
Likewise, the percentage in GDP of  gross expenditure 
on R&D (GERD/GDP) is 2.3 per cent for developed 
countries, which is more than double the level of  1.0 per 
cent for developing countries.  Among the developing 
countries, however, the newly industrializing countries 
of  Asia are above the developing country average, 
showing a concentration of  777.2 researchers per 
million inhabitants, and GERD/GDP equivalent to 
2.3 per cent of  GDP.

The institutional framework should also ensure a 

and technological applications (in both directions), as 

and users, at the national and international levels.  
This framework has become known as the “national 

network of  agents, policies and innovations supporting 
technical progress in an economy.9  Within that 
framework, and in the context of  developed countries 
where more information is available, the increasing 

frequency of  collaborative research and public–
private partnerships is to be noted.  Industry clusters
and technology parks are also interesting models of  

complementarities and spillover between different 

transportation etc.). Likewise, domestic and foreign 
networks reinforce each other through international 
research cooperation or strategic alliances for R&D.

Governments play a crucial role, because knowledge 
creation cannot rely on market mechanisms alone.  
Policies to support knowledge creation (such as tax 
subsidies, intellectual property protection, government 
funding and government procurement) as well as 
knowledge diffusion (establishment of  libraries, 
communication networks, access cost subsidies, etc.) 
are examples of  government measures in that area.  A 
clear legal and regulatory framework in many areas, 
touching upon the interactions and transactions among 
different actors, is also necessary.  The approach to 
intellectual property rights needs to strike a balance 
between incentives for creativity and society’s interest 
in maximizing the dissemination of  knowledge and 
information.

technology is of  equal importance.  Developing 
countries may explore the applicability of  the 
venture capital market model of  developed countries.  
Development assistance from multilateral and bilateral 
agencies needs to attach more importance to the science 
and technology development.  Taxes and subsidies can 
also play a role.

3. Knowledge diffusion and technology 

transfer

The market for knowledge10 is often characterized 
by imperfections, whereby social and private returns 
derived from knowledge can differ widely.  In the 
area of  knowledge creation, this “market failure” may 
lead to private underinvestment in knowledge: this is 
why Governments have taken measures to provide 
incentives for individual agents to create knowledge 
through intellectual property rights, tax rebates and 
subsidies,11 and full or partial funding of  research.  In 
particular, intellectual property protection through the 
establishment of  patents, trademarks, copyrights or 
trade secrets confers the right to appropriate the income 
derived from the application of  proprietary research in 

enjoy monopoly rights for a certain period.
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It has been noted that the past 20 years have witnessed 
four major trends in knowledge.13 First, there has been 
an enormous increase in the creation of  knowledge, 
resulting from the growth of  research budgets and the 

-
ond, knowledge has become more important econom--
ically. It represents an increasingly important product 
or service, as in marketed information; an increasing 

share of  competitive investment, in the information 
economy; and an increasing share of  physical prod--
ucts.  Third, the increasing openness of  borders to 
products and people and the development of  trans--
portation and communication (particularly digital in--
formation technologies) have created new global op--
portunities for accessing and disseminating knowledge. 
Fourth, knowledge is increasingly privatized and com--

Researchers
(thousands)

Researchers worldwide
(%)

Researchers per million
inhabitant

GERD / GDP
(%)

World 5 521.4 100.0 894.0 1.7

Developed countries 3 911.1 70.8 3 272.7 2.3

Developing countries 1 607.2 29.1 314.3 1.0

LDCs 3.1 0.1 4.5 0.1

Americas 1 506.9 27.3 1 773.4 2.2

North America 1 368.5 24.8 4 279.5 2.7

Latin America and the Caribbean 138.4 2.5 261.2 0.6

Europe 1 843.4 33.4 2 318.8 1.7

European Union 1 106.5 20.0 2 438.9 1.8

Comm. of Ind. States in Europe 616.6 11.2 2 979.1 1.2

Central, Eastern and other Europe 120.4 2.2 895.9 1.1

Africa 60.9 1.1 73.2 0.3

Sub-Saharan countries 30.9 0.6 48.0 0.3

Arab States (Africa) 30.0 0.5 159.4 0.2

Asia 2 034.0 36.8 554.6 1.5

Comm. of ind. States in Asia 83.9 1.5 1 155.0 0.4

Newly indus. Asia 291.1 5.3 777.2 2.3

China 810.5 14.7 633.0 1.2

India 117.5 2.1 112.1 0.7

Japan 646.5 11.7 5 084.9 3.1

Israel 9.2 0.2 1 395.2 4.9

Arab States (Asia) 9.7 0.2 93.5 0.1

Other Asia 65.5 1.2 100.2 0.1

Oceania 76.2 1.4 2 396.5 1.4

Table i.1

Researchers worldwide, 2002

Source: Adapted from UNESCO.12
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mercialized, and the use of  intellectual property rights 
to protect knowledge has restricted access to informa--
tion and technologies. Furthermore, the international 
governance of  knowledge has moved towards tighter 
and more harmonized IPRs at the international level, 
with a view to minimizing the free-rider problem. That 
has been achieved through the WTO’s Agreement on 
Trade-Related Aspects of  Intellectual Property Rights 
(TRIPS), the “TRIPS-plus” provisions of  regional and 
bilateral trade agreements negotiated by the European 
Union and the United States, and a number of   new 
treaties negotiated under the auspices of  the World In--
tellectual Property Organization (WIPO).

In the area of  knowledge diffusion and technology 
transfer, externalities and spillovers can yield 

for the rest of  world in the presence of  technology 

can be considered a public good (non-rivalrous and 
non-excludable). Many inventions were built on earlier 
inventions (“standing on the shoulders of  giants”), and 

in the application and generation of  knowledge, and are 

of  externalities and spillovers may not be fully reaped 
because of  high access costs or other obstacles. In the 

costs and barriers resulting from a harmonization and 
tightening of  IPR standards at the international level 
may be harmful for poorer countries with limited 
human and capital capacity.14 While market failures 
may be important, measures to address them have 

the transfer of  technology from developed to less 
developed countries.

Market-based mechanisms for technology transfer 
through trade, foreign direct investment or licensing 
have always been used by developing countries 
to acquire new technologies. Many of  the newly 
industrializing countries in East Asia have relied on 
those mechanisms to develop and move their productive 
technological capacity from OEM (original equipment 
manufacture) to ODM (own-design manufacture), and 

15

with the restrictions in the international IPR regimes 
(especially after the adoption of  the TRIPS Agreement 
in the WTO), costs for access to foreign technology 
are increasing, and many learning by-doing-methods, 
for example reverse engineering, may not be possible 
any more. Foreign enterprises in high-technology 
sectors may prefer to establish their own subsidiaries 

of  technology.  Other mechanisms for technology 
transfer involve arm’s length arrangements in the 

private partnership projects (for example, between 
public research institutes in developing countries and 

corporations), labour migration (skilled inputs of  
expatriates), and so forth.  In the case of  low-income 
countries, those mechanisms are used less because of  
weak local capacities.

An international debate has been engaged with regard 

dissemination of  knowledge.  Finding an optimal 
international IPR regime is a complex problem: in 
addition to a careful evaluation of  externalities and 
spillovers from both the producer and user perspectives, 
account should be taken of  the differential development 
and social needs of  developing countries.  One of  the 
most visible results of  that debate was the decision 
taken by the WTO in Doha to interpret TRIPS in a 
way that recognizes the urgent public health needs of  

developed countries have become more restrictive.16

Many approaches have been suggested in order to 
encourage more effective transfer of  technology to 
developing countries.17   These can be grouped under 
a few main headings, and deserve more attention and 
research at the policymaking level:

rights, in terms of calibration of standards 
and norms for countries at varying levels 
of development.  For example, it has been 
suggested that patent holders from developed 
countries could decide to apply a multi-
price strategy in order to reduce access costs 
for low-income countries.  The lower price 
could be maintained through price control 

is the distinction between basic research and 
commercially applied research.  The former, 
including related databases, may be accessible 
free of charge.  It should be noted that open-

research have traditionally operated in a 
complementary fashion.  Increasing transaction 

harmful to dynamic industrial competition, 

technology innovations risk being minimized.  
Flexibility could also be applied in the form 
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of exemptions or exceptions for acute public 
health, environmental and social needs of poor 
countries.  The TRIPS Agreement also provides 

exceptions or extensions) that can be exploited 
by the least developed countries.

Open access regimes. These are arrangements 
whereby researchers deliberately forgo the 

protection of  their inventions and collectively
contribute to improvement of  the research 
product (see box i.1).  In some areas involving 
extensive cumulative innovation, such as 
computer software,18 biotechnology or other 
public domains of  common knowledge, those 

for advancing knowledge.  The key feature of  
open access models is that either the knowledge 
is put in the public domain or its use is free 

conditions of  licences, and open access projects 
may arise where traditional intellectual property 
incentives are weak.19

International partnerships for generating and 
sharing information.  Many global initiatives 

of  the public and private sectors, to enhance 
global research and information capabilities, so 
as to overcome crucial problems in the areas of  
rural development, environment and health in 
the poorest developing countries.  International 
partnerships could be reinforced in those areas, 
as well as in other areas, in order to allow more 
effective participation by poor countries in 

Global support for building capacity in 
developing countries, especially the least 
developed countries, to enhance human capital, 
infrastructure and institutions in order to develop 

a strong case for donors to increase "knowledge 
aid" and aid for science and technology.20

B. ICT as a general-purpose 

technology

The ICT revolution has been compared to earlier 
industrial revolutions in modern economic history, and 

(GPT) to the same extent as power delivery systems 

(electricity, steam) or transport innovations (railways 

and motor vehicles).  The widespread use of  ICT in 

economic and social spheres has shaped what is usually 

called as the “New Economy”.  What is the “new 

paradigm” that ICTs have brought to the economic 

landscape, and what are the broad policy implications 

that can be drawn from this new trend?  An analysis 

based on the proliferating literature on ICT as a GPT 

and its economic impact provides some answers.

1. New paradigm

The role of  technology in growth and development 

as reviewed in the earlier section is crucial.  When 

it comes to the GPT, this role is pervasive, as GPT 

interacts with any single sector of  the economy 

and opens up and facilitates the emergence of  new 

opportunities, entailing innovational complementarities 

in downstream sectors.  According to Lipsey, Bekar 

that have four characteristics:

1. Wide scope for improvement and elaboration;

2. Applicability across a broad range of  uses;

3. Potential for use in a wide variety of  products 

and processes;

4. Strong complementarities with existing and 

potential new technologies.

All those characteristics contribute to a substantial 

increase in the productivity of  capital and labour for the 

economy as a whole.  As reported by David and Wright 

(1999), GPTs are variously characterized in terms of  

inter-industry linkages, R&D investments, economies 

of  scale, better coordination, spillover and so forth.  

But GPT phenomena can also generate alternating 

phases of  slow and rapid productivity: the slowdown 

phase may be attributed to the diversion of  resources 

into knowledge investment during the gestation of  

new GPT.  Reference is made to the famous “Solow 

paradox” concerning the lack of  impact of  ICT 

investment on productivity in the United States in the 

1970s and early 1980s.  Another general conclusion is 

that GPT diffusion may be strongly conditioned by the 

supply of  complementary productive inputs, especially 

high by skilled labour.

As a GPT with the characteristics mentioned above, 

ICT, as much as electrical power, has a profound and 
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Box i.1

Copyright and open access to knowledge

A copyright is a statutory (i.e. designated and imposed by law) time-bound monopoly right that is assigned to the creator of a copyrightable
work at the time of the creation of that work. A copyright is tradable; it can be sold, leased or rented. Copyrighted works do not have to be

a transaction. After a copyright expires, the work falls into the public domain. The chart below describes the interaction of several types of
copyright and access, while the table organizes these concepts into a grid.

If a work does not carry an explicitly stated copyright licence, or carries only a “copyright-date-owner” designation, the default copyright is
proprietary copyright. A proprietary licence may also be explicitly stated. The owners of such works have exclusive rights to use them and

cable or satellite), or translation of the work into other languages or its adaptation (e.g. a novel into a screenplay).

Works under a freeware copyright have the same restrictions as proprietary works except that the owner will explicitly grant a royalty-free
licence for non-commercial use of the work as it is without allowing subsequent copying, broadcasting or adaptation.

The terms and conditions of a free and open copyright (FOC) are expressed explicitly in an accompanying FOC licence that promotes
content and knowledge sharing without letting them fall into the public domain. An FOC licence will prevent or discourage the copying and
redistribution of the work under a proprietary copyright licence, but will oblige or encourage users to copy, modify and redistribute the work or
derivative works under a FOC licence. FOC licenses for software are developed or accredited by the Free Software Foundation (FSF) and
the Open Source Initiative; the most common licence is the FSF “GNU General Public License”. Free and Open licences for text works, music
and audiovisual expressions are developed and maintained by the Creative Commons project. The FSF “GNU Free Document License” is
also in use.
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widespread impact on the structural transformation 

of  all sectors of  the economy as well as on society 

as a whole.  It also has a widespread impact on the 

consumption side, since it is also a consumption 

product.  The ICT revolution is often associated with 

the advent of  the “New Economy”.  By the 1990s, the 

United States had grown at a surprisingly rapid pace, 

of  productivity growth.  This was accompanied by 

application of, ICTs.  The term “New Economy” was 

then applied to the rest of  the world when economies 

were characterized by dynamic growth led by adoption 

in the organization of  work which are different from 

those of  the “old economy”.

What is the new paradigm that ICTs have introduced?  

information processing, from both the quantitative 

point of  view (astronomical size of  data that can be 

stored and processed) and the qualitative point of  

view (adapted to a great variety of  uses, rapid and 

wireless connections, distanceless, constantly upgraded 

to respond to changing needs).  Moreover, ICTs are 

diverse instruments (computers, phones, other audio-

visual instruments) that can be used by customers with 

different degrees of  skills.

increase in productivity (total factor productivity, 

labour productivity, capital productivity), but also a 

and producers), and between the Government and the 

rest of  the economy.  The innovations that accompany 

ICT applications are numerous and will most likely 
multiply in the future because of  the “wide scope for 
improvement and elaboration” of  ICTs.  The following 
is an enumeration (which is not exhaustive) of  the 
implications related to the new paradigm introduced 
by the ICT revolution.

spillover effects on 
the productivity of the economy as a whole.  
They contribute to economic growth21 in three 
ways:

– As ICT production: contribution of  the ICT 
product sector to GDP (chapter 2 will review 
latest developments in the ICT sector);

– As capital input: ICT equipment is used for the 
production of  other industries and services as a 
capital good;

– As a special capital input: ICTs produce ben--

sector or the investment in ICT as capital in--

indirectly all market participants, thus, contrib--
uting, to overall productivity and aggregate in--
come growth.

In sum, ICTs contribute directly to GDP growth 
as a production sector in themselves: the rapid 
technological progress in the production of  
ICT goods and services contributes to more 
rapid growth of  TFP in the ICT-producing 
sector.  Second, investment in ICT as a capital 
input contributes to overall capital- deepening 
in other sectors, thus helping to increase labour 
productivity.  Third, greater use of  ICTs creates 
“intangible assets” (in the form, for example, 

Box i.1 (continued)

The public domain consists of works whose copyright owners have explicitly and publicly relinquished any copyrights they may have had on
those works. Works whose copyright duration has expired, as a result of which the terms and conditions of the copyright no longer apply, also
fall into the public domain. Works in the public domain can be freely copied, altered and used in derivative works without any obligation for
any of its prior copyright owners. However, derivative works based on public domain content can be distributed under restrictive proprietary
copyright – something that FOC generally avoids.

Open access

derivative works, and include works under FOC and the public domain. Royalty-free works are those that either generally or under certain
conditions (e.g. non-commercial use) do not require users to pay a royalty for the right to access the content or knowledge. These include
open access works and works under a freeware proprietary copyright.

Source: UNCTAD.
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of  organizational or managerial improvements), 
which contribute to increasing the overall 

increasing the TFP.  ICT can be instrumental in 
generating complementary innovations, which 
boost the productivity in industries/services 
using ICT.  Several econometric studies22 in the 
context of  industrialized countries have shown 
the importance of  ICT’s spillover effect on 
GDP.  If  the externalities or spillover effects are 
substantial, there is a large discrepancy between 
social and private returns, which may warrant the 
introduction of  measures to encourage wider 
diffusion of  ICT use by all market participants.

Second, wireless and distanceless communica--
tions allow more  and networking in the 
organization of work.  It was reported that ICT 
use in developed countries is associated with 
changes in organizational practices, including 

manufacturing technologies, faster and more 
direct interactions with suppliers and custom--
ers, decentralized decision- making, greater 
ease of coordination, and enhanced communi--

23  This has given rise 
to cost-saving management techniques such 
as just-in-time inventory control, fragmenta--
tion and internationalization of the production 
chain, and outsourcing of services and certain 
production tasks, to name but a few.  For de--
veloping countries, those innovations have pro--
vided new opportunities for insertion in the 
global value chains and for diversifying produc--
tion activities and exports.  At the same time, 
ICTs facilitate the creation of networks, which 
enhance teamwork and increase the exchange 
of information among people belonging to the 
same professional associations and the same 
communities.  It can be said that ICT network--
ing facilities were at the origin of open source 
systems (UNCTAD, 2003).  The tremendous 

-
ability of ICT tools to analyse that information 
have encouraged, and accelerated the pace of, 
business innovations, which in turn enhance 

(see chapter 3 of this Report).

Third, the rapid pace of  innovation in the ICT 
sector has contributed to the decline in the costs 
of  access to ICTs.  This opens up opportunities 
for poorer people to use ICTs for income-
earning activities as well as for upgrading 

their own knowledge. Chapter 6 will review 
the role of  mobile telephony in the digital 
empowerment and inclusion of  poor people in 
Africa.  Recognizing the useful role of  ICT in 
poverty reduction strategies, many Governments 
of  developed and developing countries have 
developed policies for “e-inclusion”.  The 
approach to “e-inclusion” should not be limited 
to the problem of  access, but should include the 
concept of  supporting livelihoods through ICT.  
Chapter 7 will analyse that concept in the light 
of  the experiences of  telecentres for the poor.

Fourth, the services sector has been particularly 
affected by information technology.  The last 
decade has seen the creation of  many forms of  
business (B2B or B2C), which rely on electronic 
communications for business transactions and 
organization of  work, with names such as e-

Governments, through e-government, have also 
increasingly relied on ICT to organize their 
services and to deal with the public.  Chapter 
5 will review the implications of  e-banking 
and e-payments for developing countries and 
economies in transition.

Fifth, ICTs affect employment and wages for 

the evolution of  the composition of  the labour 
force: the unskilled workers are the main losers 
in sectors where investment in technology 
and greater productivity are high, and this 
phenomenon seems to be manifesting itself  
in both developed countries and developing 
countries (UNCTAD, 2006).  Computer-based 
networks are changing the way people work and 
the way they are paid, in the sense that the rewards 
for multi-tasking are increasing and employers 
seem to prefer employees with broad-based 
education and conceptual and problem-solving 
skills.  Skills can also be acquired on the job 
through on site-training. The returns to higher 

learning are increasingly being recognized.

2. Some policy implications of ICT for 

development

The ICT revolution is spreading to the developing 
world and brings with it the promise of  a major 
technology leapfrog, which will contribute to rapid 
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modernization of  the economies of  developing 
countries.  In order to reap the opportunities offered 

set of  policies to encourage the creation, diffusion and 
use of  knowledge, which should form the basis of  a 
sustained growth strategy.  The ICT contribution to 
building knowledge capital should be taken fully into 
account in designing innovation policies (see chapter 4).  

and countries at different levels of  development will 
have different approaches according to their capacities 
and priorities.  Taking for granted a general enabling 
policy framework for investment and enterprise 

promoting national knowledge systems to support the 
competitiveness of  national economies.  The building 
blocks of  such an innovation policy framework can 
include the following:

Enhancing human capital, by upgrading the 
education system in line with the needs of the 
economy, and by encouraging well-targeted 
R&D programmes;

Providing adequate infrastructure for 
supporting the creation, diffusion and exchange 

capital), ICTs and business services (including 
institutions dealing with standards and norms);

Encouraging partnerships (between public and 

and foreign partners, regional initiatives etc.);

Facilitating networking through the creation of  
clusters and technology parks;

Special programmes to support start-ups (for 
example, business incubators);

Regulations which provide clear and transparent 
rules for conducting business (intellectual 
property protection, Internetgovernance, ICT 
policies, labour policies, etc.);

Promoting an "inclusive" policy of  technology 
diffusion in order to encourage low-skill 
innovations in support of  the livelihoods of  the 
poor;

Other government contributions, such as the 
launching of  large R&D projects, tax rebates or 
subsidies for R&D activities by the private sector, 
a special government-sponsored technology 
fund, and so forth.

Against this broad policy framework to encourage 
innovations, the particular role of  ICT as an enabler 
of  innovations should be recognized and encouraged.  
Given the strong links between ICT use by enterprises, 
competitiveness and innovation, there is a need for 
better integration of  policies to promote ICT use by 
enterprises within general innovation policies. One 
way to achieve that integration is to systematically 
coordinate policies from different ministries and at 
different levels.  Many of  the developed countries have 
entrusted overall policymaking for innovation and e-
business to the same organizations, which formulate 
ICT policy as an integral part of  science, technology 
and innovation policies.

It should be stressed that ICTs enable more rapid 
dissemination and better coordination of  knowledge, 
thus encouraging open access to sources of  innovation.  
An innovation policy framework that fully takes into 
consideration the changes generated by ICT must give 
prominence to open approaches to innovation, which 

Chapter 4 will set out in some detail the policies needed 
in that respect.

ICT policy should also address the question of  digital

divide (in comparison with the rest of  the world, but also 
the internal digital divide faced by the underprivileged 
strata of  the population).  The basic dimensions of  the 
digital divide include issues of  access (connectivity, 
costs), skills (digital literacy) and content (localization of  
content).  ICT policies have been extensively reviewed 
in earlier IERs, especially the IER 2006.

The digital divide between rich and poor countries 

rapidly, and at the same time, costs are declining 
and many kinds of  software have become available 
through the free and open source software networks.  
Although some new ICT applications (Wi-Fi, Semantic 
Web, to name just two) and continuing falls in access 
costs will allow developing countries to leapfrog on 
the technology trail, a number of  challenges remain 
to be tackled in order to close the  digital divide.  The 

capable of  rapidly absorbing and effectively using 
the new technologies.  The second is to regulate e-
commerce and provide protection and security to users 
under cyberlaws (chapter 8 will address the question of  
harmonising cyber legislation in ASEAN).  The third 

the costs of  adjustment of  displaced technologies.  
In all three areas, development partners can make a 
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C. Harnessing ICT for development

Against this backdrop of  introductory analysis of  

the role of  science and technology, and ICTs in 

development, the IER 2007/2008 examines in detail 

different aspects mentioned earlier concerning the role 

of  ICT.

Chapter 1 reviews the recent trends in the diffusion of  

ICT in developing countries.  Except for countries in 

East Asia, developing countries in general remain far 

behind developed countries in the adoption of  ICTs 

and their use by enterprises.  Statistical information is 

presented to illustrate the recent trends in ICT access 

and use by individuals, households and enterprises 

worldwide.

Chapter 2 reviews recent developments in the ICT 

sector worldwide.  It is noted that production, trade 

and investment in the ICT sector will continue to 

increase, and the production sites will tend to shift from 

developed to developing countries.  South–South trade 

in ICT goods exceeded South–North trade in 2004, 

and is expected to exceed North–North trade in 2007.  

This corresponds to the rapid catching-up by several 

developing countries in terms of  ICT uptake and the 

development of  their information economies.  China 

and India are the world’s largest exporters of  ICT 

goods and services respectively.  The expanding ICT 

industry and international service outsourcing offer a 

huge potential for developing countries.  At the same 

time, competition will increase and countries wishing 

to attract FDI and BPO contracts will need to invest in 

education and telecommunication infrastructure, and 

to improve their investment climate.

Chapter 3 assesses the impact of  ICTs on production 

the relationship between ICT and economic growth is 

well documented, there are very few studies in the case 

of  developing countries.  In general, the favourable 

impact of  ICT on labour productivity is observed in 

both developed and developing countries.  UNCTAD, 

in cooperation with the Government of  Thailand, has 

undertaken an econometric study of  the impact of  

SMEs in particular.  The results are very encouraging 

and demonstrate the favourable impact of  computer 

Chapter 4 looks at ICT-driven innovation processes, 

and the policy framework encouraging innovations.
Government policies aimed at supporting and 

facilitating long-term growth need to recognize and 

exploit the dynamic relationship between the use of  

ICT and innovation.  A growing number of  initiatives 

at all governmental levels now aim at supporting ICT-

driven innovation.  The links between innovation 

policies and policies to promote the use of  ICT and 

e-business by enterprises are becoming stronger and in 

many countries they are now being placed within the 

same institutional framework and under the same overall 

political responsibility.  There are, as mentioned earlier 

in the present chapter, a number of  “institutional” 

matters to be addressed, such as the establishment of  a 

development-friendly intellectual property regime and 

competition policies, the reinforcement of  education 

and research systems, the creation of  public knowledge 

structures, the development of  IT infrastructures, the 

creation of  a trust environment for ICT use, and well-

functioning capital markets.  Beyond those general 

issues, countries need to reinforce the complementarity 

between ICT and innovation policies.  An important 

consideration for them is to put in place instruments 

to support ICT-enabled innovation among SMEs.  

This means that adequate outreach strategies need to 

be developed and that policies should be implemented 

with enough continuity and integration with sectoral 

approaches.  These should facilitate the emergence of  

ICT-enabled alliances and networks for research and 

development.  Equally important from the developing 

country perspective is the need to support open, user-

centred innovation approaches: development-friendly 

intellectual property regimes are particularly useful in 

that regard.

Chapter 5 deals with the application of  ICT in one 

of  ICT in banking and payments is one of  the main 

industry, making it possible to drastically decrease the 

unit transaction costs of  repetitive and high-volume 

operations and to automate the process of  credit 

risk management.  Given the relatively higher share 

the chapter stresses the importance of  introducing  

modern e-banking and e-payment methods in 

developing and transition economies.  In addition to 

traditional e-banking and e-payments operations, it 

reviews highly important issues such as access of  SMEs 

and micro-enterprises to e-banking and e-payments 

facilities.  Special attention in that respect is paid to 

the phenomenon of  remittances as a major source of  

ICT as a means of  reducing the costs of  delivering 
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Chapter 6 examines the experience of  using mobile 
telephone to increase economic opportunities in Africa.  
While Internet access has become a reality for many 
businesses and public institutions, and for individuals 
with higher levels of  education and income, for the 
vast majority of  the low-income population, mobile 
telephony is likely to be their sole tool connecting them 
to the information society in the short to medium term. 
Mobile telephony can lead to economic growth in 
several ways.  Investment in network infrastructure and 
related services creates direct and indirect employment 
opportunities.  The use of  mobile telephony in the 
conduct of  business reduces the costs and increases 
the speed of  transactions.  Those effects will be more 
pronounced in economic activities that have a greater 
need for information or where added information 
enables increasing returns to scale.  While methodologies 
and estimates will vary, current research indicates that 
mobile telephony has important economic effects for 
developing countries.  The growing availability and the 
constant decrease in the price of  mobile services are, 
in themselves a welfare gain.  

In Africa, mobile phones have proved so successful 

a result, mobile phone subscriptions since 2001 have 

and achieving universal access remain a daunting 

education and poverty.

Chapter 7 analyses the experiences of  telecentres in 
promoting the livelihoods of  people living in poverty.  
Telecentres – namely, public facilities where people can 
access ICTs, communicate with others and develop 
digital skills – have become a key programme and 
policy instrument for supporting wider ICT access, 

of  ICT.  Telecentres can support the livelihoods of  
people living in poverty by providing access to key 
information, supporting the development of  technical 
and business skills, facilitating access to government 

entrepreneurs.

A number of  policy recommendations are addressed 
to Governments in order to enhance the favourable 
impact of  telecentres:

Develop and promote relevant e-government 
content and services that support economic ac--
tivities and livelihoods;

Support the development of  e-business skills;

-
tre networks to provide value- added services 
and develop expertise in economic activities, 
as in the example of  the telecentre in Nunavut 
(Canada).

Likewise, some recommendations are addressed to 
telecentre networks:

Provide value-added services that have a direct 
impact on the livelihoods of the local commu--
nity;

Mainstream e-business skills training pro--
grammes;

Enhance the understanding of  the local context 
and strategies for supporting livelihoods;

Support the economic activities of  those in 
weaker positions by employing community 
infomediaries, as well as by providing targeted 
training and services; and

Further engage with organizations that sup--
port economic activities, such as business asso--
ciations or micro-credit institutions, in order to 
provide business- supporting services through 
the telecentres.

Chapter 8 examines the experience of  the Association 
of  Southeast Asian Nations (ASEAN) in the adoption 
of  a regional harmonized e-commerce legal framework 
consistent across jurisdictions. The ASEAN region is 

its e-commerce legal framework. By the end of  2008, all 
ASEAN member countries will have enacted consistent 
national e-commerce legislation. An increasing number 
of  developing countries are adapting their legislation 
to e-commerce in order to remove barriers to online 
services and provide legal certainty to business and 
citizens. The impact of  the introduction of  legislation 
on the expansion of  e-commerce activities is reported 
by countries to be positive, leading to increased ICT-
related business opportunities and foreign direct 
investment, according to an UNCTAD survey on e-
commerce legislation in developing countries carried 
out in 2007. The ASEAN project shows the importance 
of  aligning domestic and international e-commerce 
laws to avoid overlaps and inconsistencies and create 
a smooth, consistent legal platform for businesses 
engaging in e-commerce at the regional level. Part of  the 
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success of  the ASEAN E-Commerce Project is due to 
its focus on trade facilitation and global harmonization 

and international interoperability, rather than merely 
on regional harmonisation.
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Notes

Knowledge is non-rivalrous because its use by an individual will not prevent anyone else from using it. The 
typical example is a mathematical formula, which can be used by an unlimited number of people.

Many pioneering works, including by Kaldor and Schumpeter, highlighted the importance of technological 
progress and innovations for economic growth. More recently, two schools of analysis became prominent. 

of Robert Solow and the endogenous growth approach was introduced by Paul Romer.  Both schools 
recognized technological progress as the engine of growth, but the neoclassical school takes technology 
as an exogenous factor, while the endogenous school makes technology endogenously determined by 
economic activities, including research and development.

and runs in both directions: many technologies, especially the general-purpose technologies such as ICTs, 
contribute to the creation of knowledge and innovations, which in turn can lead to improvements in those 
technologies and others.

These authors point out that even though technology may be the engine of economic growth, institutions 
are the drivers of that engine.  Institutions, formal or informal, matter more: “the trustworthiness of 
government, the functionality of the family as the basic unit, security and the rule of law, a reliable system 
of contract enforcement, and the attitudes of the elite in power toward individual initiative and innovation” 
(Mokyr, 2003).

The special case of the least developed countries is extensively analysed in UNCTAD (2007). 

technology by measuring the use of capital goods or the share of output produced with the technique.  Their 
data cover 115 technologies in over 150 countries during the last 200 years.  Although very comprehensive, 
this database may not capture all the technological product or process innovations in every single sector.

Using an aggregate production function (most of the time, the Cobb–Douglas function), total factor 

contribution of growth in inputs (capital and labour) and is thus attributed to the effect of technology.  
This is often measured as the residual after subtracting output growth from growth in inputs (multiplied by 
their respective shares in income), using a growth accounting method and assuming perfect competition 
in factor markets.  It is often referred to as the “Solow residual”.

industrialized countries was undertaken for UNCTAD by Donald Siegel (Science and technology for 
development, mimeograph, 2007).

For more detailed analysis of the “national innovation system” and its applicability to developing countries, 
and especially to the LDCs, see UNCTAD (2007 chapter 3).

Reference is made here to commercial innovations leading to industrial technologies, while basic research 
is often funded by Governments in the context of university or other government-sponsored research 
programmes.

The WTO Agreement on Subsidies and Countervailing Measures prohibits subsidies contingent upon 

to the domestic industry of another Member or cause serious prejudice to the interests of another Member.  

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.
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or 50 per cent of the costs of pre-competitive development activity).  The agreement does not apply to 
fundamental research activities conducted independently by higher education or research establishments.

http://www.unesco.org/science/psd/publications/wdsciencereptable2.pdf.

Barton (2006).

access costs and barriers reduce policy space, insofar as poor countries cannot encourage uncompensated 
knowledge spillovers through weak IPR regimes and other technology-related policies, such as the 
performance requirements for technology transfer.

The European Union has introduced more protection of databases, while the United States has expanded 

nature rather than inventions.  Other developed countries have also increased protection of plant and 
animal varieties, genetic sequences and biotechnological research tools.  See International Task Force on 
Global Public Goods (2006).

There have been many studies and proposals on this issue.  The approaches suggested in this chapter are 
adapted from two main recent publications – UNCTAD (2007, chapter 3) and Maskus (2006).

On free and open source software, see UNCTAD (2003, chapter 4).

There are many instances where open access to new ideas and inventions/research is preferred: when 
open source projects are complementary to proprietary projects; when personal motivations are prevalent, 
such as intellectual challenge, education, blocking market dominance by others, or achieving common 
standards; when intellectual property incentives are weak, because of the small size of markets; or when 

that obligates contributors to maintain open access and prevents improvers from taking ideas private 
through proprietary copyright licences. A good review of market conditions pertaining to open source can 
be found in Maurer and Scotchmer (2006).

UNCTAD (2007, chapter 5). 

Paul Schreyer (2000).

See, for example, Basu and Fernald (2006) and Guerrieri and Padoan (2007).
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A.  Introduction

The diffusion of  ICTs in developing countries is 

growing steadily, but except for some East Asian 

countries that are straddling the line between developed 

and developing status (notably the Republic of  Korea 

and Singapore), developing countries remain far 

behind developed ones in the adoption of  ICTs and 

their use by enterprises.1 Among ICTs, mobile phones 

are often threshold technologies in many developing 

countries, and broadband Internet will be essential for 

developing an information economy (and integrating it 

at the regional and global levels). 

This chapter presents trends since 2002 in ICT access 

and use by individuals and enterprises worldwide, 

paying special attention to the situation in developing 

countries and presenting illustrative examples of  those 

trends. Section B will examine the trends in ICT access 

and use by individuals, focusing on the technologies of  

mobile telephony and the Internet, which have been 

recognized as having the greatest impact on developing 

countries. Mobile phones have lowered the threshold of  

ICT access for developing countries, while the Internet 

and in particular broadband Internet exponentially 

increase the availability of  access to information and 

the ability to exchange it. 

Section C will examine trends related to the use of  basic 

ICT in enterprises, including for electronic transactions 

(e-commerce) and for conducting business (e-

business). The use of  the Internet for e-commerce and 

have a positive impact on productivity. Section C also 

presents the highlights of  the results of  UNCTAD’s 

annual collection of  data on ICT in business in 

developing countries, which is based on the core list 

of  ICT indicators developed by the Partnership on 

Measuring ICT for Development, of  which UNCTAD 

is a leading member.2 The policy implications of  trends 

part of  the chapter, section D. The statistical annex at 

the end of  the chapter provides more detailed country 

tables on the evolution of  basic ICT access and use 
worldwide.

Using statistics on ICT access and use, or ICT 
diffusion, developing countries can analyse trends in 
their information economies, and formulate and assess 
their ICT for development policies. Furthermore, in 
the context of  a growing global information society, 
and of  development initiatives such as the Millennium 
Development Goals, data on ICT allow countries 
to better assess their position in terms of  the digital 
divide. For those reasons, there should be continued 
efforts to improve the availability of  data on ICT in 
order to assess the information economy. The World 
Summit on the Information Society (WSIS) has called 
for the periodic evaluation of  information society 
developments on the basis of  appropriate indicators 
and benchmarking. 

B.  ICT access and use by 

individuals

Among the ICTs to be examined in this section, the 
differences in access to and use of  ICT by individuals 
(mobile and broadband subscribers) can help countries 
compare themselves with other countries, or categories 
of  users within national borders, in order to assess the 
progress in their ICT diffusion policies.3 The statistical 
annex to this chapter shows the data available by country 
on mobile phone subscribers and penetration, Internet 
users and penetration, and broadband subscribers and 
penetration.

1. Mobile phones as the breakthrough 

ICT in developing countries

In the past couple of  years, mobile telephony has 
emerged as the most important ICT for low-income 
countries, and as the principal gateway to increased ICT 
access and use. The continued and substantial growth 
in mobile phone coverage in developing countries has 

Chapter 1

TRENDS IN ICT ACCESS AND USE
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The marked increase in mobile phone penetration rates 
in developing countries points to the role of  mobile 
telephony as a “digital bridge”, which will help many 
developing countries reduce the connectivity divide 
that separates them from others with more developed 

The number of  mobile phone subscribers in developing 

now make up 58 per cent of  mobile phone subscribers 
worldwide (see chart 1.1). Although mobile phone 
subscribers in developing countries are almost twice 
as many as in developed economies, there is a wide 
and inverse gap in terms of  mobile phone penetration. 
At one extreme there are several developed countries 
where mobile phone penetration has even exceeded 100 
per cent, while at the other extreme there are some 40 
developing countries with a penetration rate of  under 
10 per cent. The gap has been persistent for years (see 
chart 1.2), although the divide could be expected to 
narrow in the next few years, as mobile markets reach 
saturation point in developed economies and continue 
their spectacular growth in developing countries. 

South Africa and Nigeria are the leading countries 
in terms of  number of  subscribers in the continent 
(mobile phones in Africa, and in these two countries 
in particular, are also the subject of  a more in-depth 
analysis in chapter 6 of  this report), followed by 
Algeria, Egypt and Morocco. In some countries, while 
growth in the number of  mobile phone subscribers 
might seem impressive, the high rate is mostly due to 
the low starting levels. Other countries might have a 
higher penetration but relatively low growth. However, 

2005 to 2006) and high penetration levels (in 2006) 

of  mobile phones in Africa. For example, Algeria, 
Mauritania, Morocco, Seychelles and Tunisia all have 
mobile phone penetration of  more than 50 per cent, 
with the most recent penetration growth rate being 
more than 20 per cent.

Developing Asia is the next region after Africa with 
the highest growth in the number of  mobile phone 
subscribers and mobile phone penetration. It also 
accounts for nearly 40 per cent of  mobile phone 
subscribers worldwide. The number of  subscribers is 
not surprising since China and India are the two most 
populous countries in Asia and in the world. Although 
in terms of  penetration China and India are still well 
below many other Asian countries, there has been 
strong growth (see chart 1.3), which is expected to 
continue. Growth expectations are based on current 
trends of  prepaid mobile telephony, ICT spending 
in those countries – the so-called emerging BRICS 
economies (Brazil, Russian Federation, India, China 

Chart 1.1 

Mobile phone subscribers

Source: UNCTAD calculations based on the ITU World Telecommunica--
tion/ICT Indicators database, 2007.

In Africa, where the increases in terms of  mobile phone 
subscribers and penetration have been highest, this 
technology’s potential also holds the greatest promise. 

Source: UNCTAD calculations based on the ITU World Telecommunica--
tion/ICT Indicators database, 2007.

Chart 1.2 

Mobile phone penetration
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and South Africa) accounted for about 10 per cent of  

worldwide spending on communications equipment in 

2006 – and the constant improvement of  infrastructure 

and the competitive and regulatory environment 

The widely differing mobile phone penetration levels 

(and other ICT diffusion) in the other Asian countries 

countries (such as Afghanistan and Iraq) and least 

developed countries (such as Myanmar and Nepal) 

with very low levels of  mobile phone penetration. But 

it also includes two OECD member countries (Japan 

and the Republic of  Korea), oil-rich countries (such as 

Kuwait and Qatar), and other Asian economic “tigers” 

(such as Singapore and Taiwan Province of  China) with 

very high levels of  mobile phone penetration. Despite 

countries’ different circumstances, it can be said that, in 

general, those countries that have implemented reforms 

to increase competition in the telecommunications 

market (for example, Mongolia) and that have brought 

about or enabled infrastructure development (such as 

China) have also experienced strong recent growth 

of  the mobile phone market. The political (policies, 

regulatory environment) and economic (infrastructure, 

investment) elements that determine the uptake of  

mobile telephony in Asian countries also hold true for 

countries in other regions. 

European countries account for more than half  of  

mobile phone subscribers in developed economies, 

and together have a penetration rate of  more than 

100 per cent. As the market reaches saturation 

point, overall growth in the number of  subscribers 

and in penetration has slowed down in recent years. 

The highest recent growth was in Eastern European 

countries (Croatia, Estonia, Latvia and Poland), which 

have now reached levels of  mobile penetration above 

the developed country average. Despite saturation, 

however, revenue from mobile phones has increased, in 

part thanks to the increased offer of  non-voice services 

such as Internet access and Short Message Service 

Kingdom, for example, non-voice services accounted 

for about 20 per cent of  telecommunications revenues 

in 2006. In the EU, 12 per cent of  households that 

accessed the Internet in 2006 used a mobile phone to 

convergence (see box 1.1).4 Noteworthy in that 

reported that the device for Internet access at home is 

a mobile phone. 

Box 1.1

Fixed-mobile convergence: a trend to watch

-

Chart 1.3

Mobile phone penetration in China and 
India

Source: UNCTAD calculations based on the ITU World Telecommunica--
tion/ICT Indicators database, 2007.
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In North America, the United States (the dominant 
market in this region) has had recent strong growth 
in the number of  mobile phone subscribers and in 
increased penetration – from 49 per cent in 2002 to 

rate has remained roughly stable at 52 per cent. Latin 
America and the Caribbean had the third largest 
growth of  all regions in the number of  mobile phone 
subscribers, with Brazil, Mexico, Argentina, Colombia 

of  new subscribers in the region. The growth in the 
number of  subscribers in those countries from 2005 to 
2006 brought their level of  mobile phone penetration 
to over the 50 per cent mark (except for Argentina, 
which already had a much higher penetration rate). 
While the average for the whole region is about 53 per 
cent, the Caribbean has the countries with both the 
highest and the lowest penetration (several of  the small 
Caribbean islands have penetration rates of  above 100 
per cent, while Cuba and Haiti have rates of  1.4 per 
cent and 5.8 per cent respectively).

Oceania has the fewest mobile phone subscribers, with 
Australia, the largest country in the region, naturally 
accounting for most new subscribers. The low numbers 
of  mobile phone subscribers compared with other 
regions is understandable, since Oceania represents 
less than 1 per cent of  the total world population. On 
the other hand, mobile phone penetration in Australia 
and New Zealand (both OECD member countries) is 

catching up. 

Among transition economies, the Commonwealth of  
Independent States (CIS) dominates mobile phone 
subscriber numbers (the Russian Federation alone 
accounts for about 60 per cent) and growth, and has 
caught up with South-East Europe in terms of  average 
penetration. There are, however, wide differences 
between individual countries: on the one hand, Ukraine 
has experienced spectacular recent growth and reached 
over 100 per cent penetration, while on the other 
hand, Tajikistan, Turkmenistan and Uzbekistan have 
penetration rates of  below 5 per cent.

2. The Internet gap is closing slowly

The Internet has continued growing worldwide in 
terms of  users and penetration (see tables 1.3 and 
1.4). Although developed economies still account for 
the majority of  Internet users and are still very much 
ahead in terms of  Internet penetration, developing 
economies are slowly catching up. While in 2002 

Internet penetration in developed economies was 10 
times higher than in developing economies, in 2006 
it was only 6 times higher. Transition economies had 
the highest compound annual growth rate in Internet 
penetration between 2002 and 2006 (see chart 1.4).

Although the number of  Internet users in Africa 
continues to grow strongly, penetration continues to 
be extremely low. Four out of  53 countries (Nigeria, 
Morocco, Egypt and South Africa) account for almost 
60 per cent of  Internet users in the region. While 
the small island State of  Seychelles has the highest 
Internet penetration (33.3 per cent), Morocco has the 
highest penetration on the mainland at only 19.9 per 
cent. African countries still have much work to do in 
order to improve Internet penetration, but several are 
strenuously pursuing ICT diffusion and are slowly but 
surely improving the situation through a combination 
of  ICT for development policies to improve ICT 
access and skills, regulatory reforms to increase the 
offer of  services and competition, and the fostering of  
investments in infrastructure and in the ICT sector. 

As in the case of  mobile phones, Asia is the region 
contributing the largest share of  Internet users, mostly 
because of  China and India, which together account 
for nearly 200 million users (more than half  of  users 
in the region). The Republic of  Korea has the third 
largest number of  Internet users (16 million) and the 

Japan follows it closely in terms of  penetration. It 
is interesting to note that a number of  West Asian 
countries (Brunei Darussalam, United Arab Emirates, 

Chart 1.4

Internet penetration

Source: UNCTAD calculations based on the ITU World Telecommunica--
tion/ICT Indicators database, 2007.



26 CHAPTER 1 TRENDS IN ICT ACCESS AND USE

INFORMATION ECONOMY REPORT 2007-2008

20
02

%
ch

an
ge

20
02

–2
00

3
20

03
%

ch
an

ge
20

03
–2

00
4

20
04

%
ch

an
ge

20
04

–2
00

5
20

05
%

ch
an

ge
20

05
–2

00
6

20
06

W
o

rl
d

 6
18

 5
14

 4
17

16
.0

 7
17

 7
07

 9
44

20
.7

 8
66

 3
64

 3
66

16
.2

1 
00

6 
42

9 
54

4
12

.4
1 

13
1 

07
8 

69
7

D
ev

el
o

p
ed

 e
co

n
o

m
ie

s
39

7 
60

5 
04

4
7.

3
42

6 
43

5 
69

6
15

.6
49

2 
75

5 
83

9
7.

5
52

9 
86

9 
76

9
6.

8
56

6 
07

7 
24

7

As
ia

60
34

5
20

0
4.

2
62

90
4

50
0

28
.7

80
97

6
60

0
7.

4
86

97
5

90
0

2.
8

89
43

9
10

0

Eu
ro

pe
14

9
89

9
84

4
13

.4
16

9
99

4
79

6
12

.0
19

0
42

1
23

9
7.

7
20

5
08

9
26

9
10

.7
22

7
07

7
54

7

N
or

th
Am

er
ic

a
17

4
95

2
00

0
3.

0
18

0
12

6
40

0
14

.4
20

6
00

8
00

0
7.

2
22

0
86

0
60

0
4.

6
23

1
06

0
60

0

O
ce

an
ia

12
40

8
00

0
8.

1
13

41
0

00
0

14
.5

15
35

0
00

0
10

.4
16

94
4

00
0

9.
2

18
50

0
00

0

D
ev

el
o

p
in

g
 e

co
n

o
m

ie
s

20
7 

46
5 

89
2

28
.8

26
7 

30
2 

20
5

26
.1

33
7 

13
6 

11
9

28
.6

43
3 

56
0 

23
9

17
.9

51
1 

03
5 

25
0

Af
ric

a
10

29
0

15
6

45
.3

14
95

3
50

0
48

.5
22

20
6

42
1

48
.8

33
03

2
60

5
31

.4
43

39
7

50
0

As
ia

15
3

53
8

65
9

29
.9

19
9

48
8

15
2

25
.8

25
0

86
9

48
3

24
.0

31
1

16
4

98
7

16
.1

36
1

39
1

80
0

La
tin

Am
er

ic
a

an
d

th
e

C
ar

ib
be

an
43

41
1

47
7

21
.2

52
59

7
35

3
21

.2
63

75
6

21
5

39
.6

89
02

2
94

7
18

.9
10

5
86

4
15

0

O
ce

an
ia

22
5

60
0

16
.7

26
3

20
0

15
.5

30
4

00
0

11
.7

33
9

70
0

12
.4

38
1

80
0

Tr
an

si
ti

o
n

 e
co

n
o

m
ie

s
13

 4
43

 4
81

78
.3

23
 9

70
 0

43
52

.2
36

 4
72

 4
08

17
.9

42
 9

99
 5

36
25

.5
53

 9
66

 2
00

20
02

%
ch

an
ge

20
02

–2
00

3
20

03
%

ch
an

ge
20

03
–2

00
4

20
04

%
ch

an
ge

20
04

–2
00

5
20

05
%

ch
an

ge
20

05
–2

00
6

20
06

W
o

rl
d

10
.0

14
.6

11
.4

19
.0

13
.6

14
.5

15
.6

10
.9

17
.3

D
ev

el
o

p
ed

 e
co

n
o

m
ie

s
42

.0
6.

3
44

.7
15

.0
51

.3
6.

7
54

.8
6.

3
58

.2

As
ia

45
.0

4.
0

46
.8

28
.6

60
.2

7.
3

64
.6

2.
6

66
.3

Eu
ro

pe
32

.2
12

.3
36

.2
11

.7
40

.4
7.

2
43

.3
10

.4
47

.8

N
or

th
Am

er
ic

a
54

.1
2.

0
55

.1
13

.3
62

.4
5.

6
66

.0
3.

7
68

.4

O
ce

an
ia

52
.6

6.
9

56
.3

14
.1

64
.2

9.
1

70
.0

8.
1

75
.7

D
ev

el
o

p
in

g
 e

co
n

o
m

ie
s

4.
2

27
.0

5.
3

24
.0

6.
6

26
.5

8.
4

16
.1

9.
7

Af
ric

a
1.

3
42

.1
1.

8
44

.6
2.

6
43

.5
3.

7
27

.3
4.

7

As
ia

4.
3

28
.3

5.
5

24
.0

6.
8

22
.6

8.
4

14
.8

9.
6

La
tin

Am
er

ic
a

an
d

th
e

C
ar

ib
be

an
8.

2
19

.5
9.

8
19

.0
11

.6
37

.7
16

.0
17

.1
18

.8

O
ce

an
ia

2.
8

13
.5

3.
2

12
.2

3.
6

10
.5

4.
0

10
.1

4.
4

Tr
an

si
ti

o
n

 e
co

n
o

m
ie

s
4.

1
78

.8
7.

3
52

.2
11

.1
17

.1
13

.0
25

.6
16

.3

T
a
b
le

 1
.3

  
In

te
rn

e
t 

u
s
e
rs

 b
y
 l
e
v
e
l 
o
f 

d
e
v
e
lo

p
m

e
n
t 

a
n
d
 r

e
g
io

n

T
a
b
le

 1
.4

  
In

te
rn

e
t 

p
e
n
e
tr

a
ti
o
n
 b

y
 l
e
v
e
l 
o
f 

d
e
v
e
lo

p
m

e
n
t 

a
n
d
 r

e
g
io

n

S
ou

rc
e:

U
N

C
TA

D
ca

lc
ul

at
io

ns
ba

se
d

on
th

e 
IT

U
W

or
ld

Te
le

co
m

m
un

ic
at

io
n/

IC
T 

In
di

ca
to

rs
da

ta
ba

se
,2

00
7.

S
ou

rc
e:

U
N

C
TA

D
ca

lc
ul

at
io

ns
ba

se
d

on
th

e 
IT

U
W

or
ld

Te
le

co
m

m
un

ic
at

io
n/

IC
T 

In
di

ca
to

rs
da

ta
ba

se
,2

00
7.



  CHAPTER 1 TRENDS IN ICT ACCESS AND USE 27

INFORMATION ECONOMY REPORT 2007-2008

Qatar, Kuwait, Lebanon, Islamic Republic of  Iran 

and Saudi Arabia) experienced recent high growth in 

Internet penetration and reached a 2006 penetration 

rate above the world average. 

Among developed regions, European countries had the 

highest growth in the number of  Internet users overall, 

time, the Netherlands became the European country 

with the highest Internet penetration rate in 2006, 

overtaking Sweden. Several Eastern European countries 

(Hungary, Latvia, Lithuania and Slovakia) have shown 

its Internet diffusion has been Greece, possibly because 

of  the combined effect of  a lack of  competition 

(the Government’s national telecommunications 

company has a monopoly over end-user networks) and 

Internet access and use (Yannopoulos, 2006). 

Both in developed North America and in developing 

Latin America and the Caribbean, the numbers of  

Internet users and Internet penetration have continued 

to increase, although their growth rates have slowed 

down. Many of  the small island States have the highest 

Internet penetration rates, while Brazil and Mexico, the 

two largest Internet markets in Latin America and the 

Caribbean (60 per cent of  the region’s Internet users), 

have shown healthy growth and above-average Internet 

penetration.

Developed and developing Oceania had moderate 

recent growth in the number of  Internet subscribers 

and in Internet penetration. While Australia and New 

Zealand account for the highest average Internet 

penetration among in Oceania’s developed regions, 

most of  the small island States still have very low 

penetration. Only French Polynesia, the Federated 

States of  Micronesia and New Caledonia have had 

meaningful increases in Internet penetration rates 

since 2002. 

Transition economies have had remarkable growth 

in the number of  Internet users and in Internet 

countries, with the Russian Federation as the single 

largest contributor to Internet user growth. However, 

Internet penetration in South-East Europe remains 

higher than in the CIS, and has grown remarkably since 

2002.

Source: UNCTAD calculations based on the ITU World Telecommunica--
tion/ICT Indicators database, 2007.

Chart 1.5 

Broadband subscribers

The promise of broadband 

Although available data show that the number of  

broadband Internet subscribers has grown rapidly 

worldwide, developed economies still dominate 

subscriptions (see chart 1.5), and the gap in terms of  

penetration has widened since 2002 (see chart 1.6). As 

Chart 1.6 

Broadband penetration

Source: UNCTAD calculations based on the ITU World Telecommunica--
tion/ICT Indicators database, 2007.
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mentioned in the IER 2006, increased competition 

has determined broadband growth in almost all 

developed countries, while continuous improvements 

increased bandwidth. The European Commission 

broadband growth is the existence of  alternative 

infrastructures, in particular cable”.5

The differences in infrastructure and markets result into 

price conditions that are less than ideal for the adoption 

of  broadband by developing country consumers. In 

developed, high-income economies, the average cost 

developing countries, both in nominal terms and as a 

percentage of  the average monthly income (ITU and 

developing countries, it is important that government 

policies encourage competition and the expansion of  

consumer markets, as well as promote investment in, 

and develop, infrastructure and connectivity. 

The ITU reports that from 2002 to 2005 the number 

available grew from 81 to 166 (and about 60 already 

offered mobile broadband services). While overall 

trends indicate that broadband Internet is gaining 

ground and is likely to become ubiquitous in a few 

years’ time, it is important to keep in mind that, in 

the meantime, Internet users without broadband will 

be disadvantaged with respect to broadband users, as 

they will be unable to use certain applications. A study 

recently found that broadband users report higher 

levels of  activity and spend more time on the Internet 

than dial-up users (although other demographic factors 

are also taken into account, such as age, education, race 

and sex) (Davison and Cotten, 2003). In particular, a 

broadband connection will usually mean that users 

will engage in activities that require high bandwidth, 

such as downloading music or playing games online, 

and be more inclined than dial-up users to engage in 

e-payments and e-banking.

In Africa, Morocco has the highest number of  

broadband Internet subscribers (390,000), but a 

penetration of  barely 1.3 per cent. The highest 

penetration in the continent is in Mauritius, with only 

optic cable systems (see box 1.2) should help Africa 

achieve better connectivity, although the meaningful 

adoption of  broadband is likely to take still several 

years.

In Asia, the average levels of  broadband subscribers 

and penetration are better than in Africa mainly 

because of  a handful of  countries. China has of  course 

the majority of  broadband subscribers in the region 

(62 per cent), but still a low penetration rate of  3.9 

per cent. The best performers in terms of  broadband 

penetration are above the developed country average 

Box 1.2

Ambitious broadband plans for Africa

by half.

-

The high prices that Africa
6
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(18.4 per cent): the Republic of  Korea, Hong Kong 
(China), Israel and Taiwan Province of  China. 
Singapore and Macao (China) are not far behind. On 
the other hand, there are still a considerable number 
of  countries (at least 19) with broadband penetration 
rates of  under 1 per cent. 

Europe is the broadband leader among regions in terms 
of  subscribers, with the bulk of  subscribers coming 
from the same countries as the bulk of  Internet users 
(Germany, United Kingdom, France and Italy). The 

active pro-broadband policies in the EU (and Norway 
and Iceland). As in the case of  the Internet, the 

of  Internet penetration, with broadband subscribers 
accounting for more than one third of  Internet users 
in that country.  

In North America, the United States and Canada are 
lagging behind Europe in terms of  the number of  
broadband subscribers and the growth rate of  the 
broadband subscriber base. And although broadband 
penetration in the United States and Canada in 
2006 was higher than the EU-25 average (14.8 per 
cent as at July 2006), it is still lower than that of  the 
more industrialized EU members. Furthermore, 
the compound annual growth rate of  broadband 
penetration in Europe was of  54 per cent, compared 
with 28 per cent in North America. The IER 2005 had 
pointed out that the broadband market in the United 

In Latin America and the Caribbean the growth of  
broadband Internet subscriber numbers has been 
very rapid, but penetration remains very low at 2.6 per 
cent. Broadband penetration in Brazil and Mexico, the 
dominant countries in terms of  subscribers, is above 
the regional average but still low. The highest levels 
of  penetration are found in the small island States, 
while Chile maintains the highest rate of  penetration 
among the larger countries. Chile’s position is partly 
due to its active ICT promotion policy, which includes 
the introduction of  ICT in schools, its e-government 
strategy and its national programme for the support of  

Both developed and developing Oceania have 
experienced strong growth in the number of  broadband 
subscribers in recent years, but while developed 
Oceania (Australia and New Zealand) is doing very well 
in terms of  penetration (18.3 per cent), the small island 
economies of  Oceania have a very low penetration rate 
(0.4 per cent). French Polynesia and New Caledonia 

an improvement for other economies. 

Despite continued strong growth in broadband 
subscriptions, the average penetration in transition 
economies (1.3 per cent) is even lower than the average 
penetration in developing economies (1.9 per cent). 
South-East Europe is slightly ahead of  CIS countries, 
mostly because of  a recent increase in broadband 
subscriptions in Bulgaria. 

C. ICT access and use by 

enterprises

Increased access to ICTs by enterprises in developing 
countries means that they have better access to 
information, and the use of  ICTs for business processes 
can also help increase productivity (see chapter 3). 
A study of  small and medium-sized enterprises in 
14 African countries concluded that the use of  ICTs 

and is linked to increased labour productivity (RIA!, 
2006). They help reduce the cost of  transactions and 
increase market access, thereby increasing commercial 

Despite the increasingly evident advantages of  ICTs 
for business, their adoption by developing country 
enterprises is still limited. The lack of  awareness of  

implementation costs, are important constraints on 

at the adoption of  mobile phones, the Internet (and 
broadband Internet) and e-business (and e-commerce) 
by enterprises. 

With regards to computer use by businesses, chapter 3 

ICTs, including the use of  computers by enterprises 
in Thailand, and shows that computer use, Internet 
access and web presence are linked to higher sales 
per employee. The use of  computers by enterprises 
in developed countries is nearly ubiquitous, but for 
enterprises in poorer countries they can make a 

processes. When computers provide access to networks 
such as the Internet, their impact on labour productivity 
is even higher. A review of  other studies supports the 

computers has a positive effect on labour productivity, 
although the magnitude of  the impact is determined 
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by the business environment and variables such as 

enterprise size. 

The adoption of  ICTs by enterprises goes hand in 

hand with the investments they make in ICTs, and it is 

the larger enterprises that invest more often. Despite 

of  what are the appropriate ICT solutions in which 

improve productivity, although it should be noted that 

in countries with very low ICT diffusion the effects of  

ICT investment at the macroeconomic level are limited 

(see chapter 3 of  this Report and OECD, 2006). At 

sector showed that the growth in ICT investments 

(including system and software development), often 

combined with training and organizational changes, 

was accompanied by growth in the use of  ICTs and 

e-business, as seen in table 1.5. 

1. Mobile phones are valuable business 

tools

Mobile phones are being increasingly used by 

individuals not only for personal purposes, but also for 

business. The use of  mobiles for business purposes 

solutions enabled through mobiles such as logistics) 

and mServices (mobile applications that do not imply a 

transfer of  goods such as mobile banking).

Enterprises will provide their salespeople with mobile 

phones to ensure they are always connected and able to 

seize the latest business opportunities. Entrepreneurs 

interactive marketing tools, since they complement 

other direct sales systems such as the Internet and 

enabled mobile phones (including a new generation 

that will allow high-speed Internet access) will also 

have a role to play in e-commerce (see also section 

C.3 below).8 As consumers (in particular the younger 

generations of  consumers) are increasingly exposed 

to ubiquitous and more sophisticated mobile phones, 

they will probably become more comfortable with, 

and make more use of, mobile commerce; “the closer 

an individual’s relationship with a medium, the greater 

the probability of  purchase” (Bigné, Ruiz and Sanz, 

Mobile phones are the main communication tool for 

many entrepreneurs (particularly small entrepreneurs) 

in developing countries, especially in Africa (see 

chapter 6). A study of  14 African countries found that 

more than 80 per cent of  SMEs use a mobile phone 

lines (RIA!, 2006). Mobiles were the most commonly 

Internet or mail) for communicating with clients and 

Table 1.5.

Argentina: use of ICT in the manufacturing sector (%)

Indicators 2001 2004 2005 % change
2004–2005

Enterprises that invested in ICT .. 43.3 45.1 4.2

Enterprises with access to the Internet 86.9 92.4 95.2 3.0

Enterprises with a website (of those with the Internet) 56.5 60.2 73.5 22.1

Enterprises with an intranet 35.6 42.1 44.2 5.0

Enterprises receiving orders over the Internet (of those with the Internet) 14.6 40.0 45.5 13.8

Enterprises using the Internet for: 

.. 89.1 92.4 3.7

.. 70.2 83.4 18.8

.. 67.1 78.6 17.1

.. 45.1 53.4 18.4

.. 34.7 40.7 17.3

.. 29.0 37.9 30.7

.. 4.4 5.7 29.5

Note:
Source:
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for ordering supplies. Furthermore, more than 95 
per cent of  SMEs in that study stated that mobile 
phones where either important or very important for 
their business operations. A project in sub-Saharan 
Africa uses mobile phones to overcome the market 
information asymmetry suffered by SMEs that want to 
export (see box 1.3).

The level of  use of  mobile phones for business 
purposes, apart from contacting customers and 
suppliers, and keeping employees in touch, is likely 
to depend on the development of  applications that 
are relevant for enterprises and provide value added. 
This means that mobile business applications should 
not be mere substitutes for applications that are 

computers or the Internet. Examples of  applications 

income statements, and m-payments to replace cash 
transactions and «build up transaction histories» (which 
in turn facilitate the access of  unbanked enterprises to 

Australian study found that while many enterprises 

make a strong business case that will outweigh the 

Despite increasing anecdotal evidence about their 

use of  mobile phones by enterprises or by individual 
entrepreneurs. Countries should collect such statistics in 
order to take into account the impact of  that technology 
when formulating their ICT for development policies 
and strategies. There is a need for more empirical 

use of  mobile phones impacts business productivity, 

especially in poor countries.

2. Internet use by businesses is slowly 

growing

While growth in the number of  Internet users in 

developing countries has been linked to growth 

in exports (World Bank, 2006), Internet access by 

enterprises in developing countries continues to grow, 

as does the number of  employees using the Internet 

in their daily work. The number of  enterprises with 

websites is also slowly increasing. 

Firm-level surveys by the World Bank9 revealed that 

service-sector enterprises use websites and computers 

more than the manufacturing sector, and have a higher 

proportion of  employees that use computers regularly. 

in the telecommunications and information technology 

industries are the main users of  ICT; they are followed 

by the real estate and the hotel and restaurant sectors. 

Exporters also use the Internet (websites and electronic 

mail) much more than non-exporters. 

In the European Union, Internet access by enterprises 

with 10 or more employees has continued to grow 

slowly but surely, reaching an average of  92 per cent 

Bulgaria and Romania), compared with 86 per cent 

in 2003. Internet connectivity in individual countries 

is shown in table 1.6. Approximately one third of  

employees in enterprises located in EU countries 

use (computers connected to) the Internet in their 

Box 1.3

Trade at Hand: mobile telephony to increase exports
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normal work routine (at least once a week). However, 

only about 60 per cent of  enterprises have interactive 

websites; as usual, the level of  adoption is higher in 

larger enterprises. 

Broadband Internet is essential to the 

information economy

Last year’s report argued that broadband access to 

the Internet can enable or enhance the adoption of  

certain applications that have an impact on enterprise 

productivity. In OECD countries, affordable broadband 

connectivity has been linked to the increased use of  
ICTs by SMEs (OECD, 2004). Although there is still 
not enough information about broadband adoption in 
developing countries, it is clear that it is growing and 
the technology is changing fast. Access speeds are 
continuously higher in the more advanced countries, 
and pioneers such as the Republic of  Korea are already 
looking forward to wireless broadband (WiBro). 10

Unlike Internet access, whose growth has slowed 
down as the market becomes saturated, broadband 
access in the EU by enterprises with 10 or more 
employees has increased rapidly in the past few years 

Table 1.6

Enterprises with Internet and website

Reference
year

Enterprises
using

Internet

Employees
using

Internet

Enterprises
with a website

Argentina 2005 95.8 24.8 74.4

Australia 2005 87.3 .. 51.8

Austria 2006 98.0 .. 80.0

2006 8.7 1.7 32.6

2005 37.6 .. 27.2

2006 95.0 41.0 72.0

2005 71.0 37.0 56.3

2006 94.3 36.5 49.6

2006 74.8 14.5 43.8

Canada 2006 94.9 .. 71.2

Chile 2005 48.8 .. 38.8

China 2005 47.4 .. 23.7

Cuba 2006 70.9 29.6 23.7

Cyprus 2006 86.0 31.0 50.0

2006 95.0 29.0 74.0

2006 98.0 61.0 85.0

Egypt 2006 53.2 9.9 71.0

Estonia 2006 92.0 33.0 63.0

Finland 2006 99.0 59.0 81.0

France 2006 94.0 34.0 65.0

Germany 2006 95.0 39.0 77.0

Greece 2006 94.0 26.0 64.0

2006 82.8 45.9 51.5

Hungary 2006 80.0 21.0 53.0

Iceland 2006 99.3 51.6 77.5

Ireland 2006 94.0 37.0 67.0

Note:

Source: UNCTAD information economy database, 2007.

Reference
year

Enterprises
using

Internet

Employees
using

Internet

Enterprises
with a website

Italy 2006 93.0 28.0 61.0

Japan 2005 97.7 .. 85.6

2005 77.1 20.9 43.5

Lithuania 2006 88.0 23.0 47.0

2006 93.0 32.0 65.0

2003 53.3 .. 26.3

Malta 2005 90.0 .. 61.0

Mauritius 2006 87.4 .. 46.1

Netherlands 2006 97.0 45.0 81.0

New Zealand 2006 94.5 97.4 62.7

Norway 2006 94.0 50.0 76.0

Panama 2006 80.1 20.3 ..

Poland 2006 89.0 28.0 60.0

Portugal 2006 83.0 25.0 42.0

Qatar 2005 68.4 90.0 99.0

2005 95.9 .. 58.9

Romania 2005 58.4 15.9 41.2

Russian Federation 2005 53.3 12.4 27.8

Singapore 2006 87.2 .. 69.6

2006 93.0 29.0 65.0

2006 96.0 35.0 65.0

Spain 2006 93.0 35.0 50.0

Sweden 2006 96.0 53.0 90.0

2005 98.2 47.6 91.6

Thailand 2006 69.6 .. 50.5

2005 80.4 34.1 59.9

2006 93.0 42.0 81.0
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(including the two new member countries, Bulgaria 
and Romania), up from 40 per cent in 2003. In OECD 
countries, broadband is quickly becoming the basic 

Broadband increases the capacity of  enterprises to 

enable the adoption of  certain applications that have an 
impact on enterprise productivity. Although broadband 
particularly enhances multimedia applications and can 

and media sectors, it is increasingly being used in non-
ICT-intensive economic sectors. In the European 
manufacturing industry, it is a key enabler of  online 
procurement, which helps enterprises manage their 
supply chain. Voice over Internet Protocol applications 

sectors, while marketing and sales applications can also 
be applied to all economic sectors. In general, industries 
can enhance e-business solutions through broadband. 
Despite growing recognition of  the positive impact 
that broadband can have on productivity, the awareness 
of  its potential among developing country enterprises 
needs to increase. 

3. E-Business is facilitated by 

government

E-business often requires networked business 
functions through LANs, intranets and/or extranets. 
The adoption of  LANs in developing countries is more 
widespread than the use of  intranets. In those countries 
where data for more than one year are available, both 
indicators have increased (see table 1.8). 

In Europe, enterprises are increasingly and rapidly 
adopting LANs (60 per cent in small enterprises, 85 
per cent in medium-sized enterprises and 95 per cent 
in large enterprises, in 2005). As in the case of  the 
introduction of  an intranet, enterprises in the services 
sector are the more frequent users of  LANs, mostly in 
media and then in business services. 

The levels of  intranet and extranet use in EU enterprises 
have remained stable since last year. On average, 35 
per cent of  EU enterprises have an intranet, while 16 

much higher level of  use in large enterprises (80 per 
cent of  enterprises with 250 or more employees have 

A further step to the introduction of  intranets and 
extranets is the automated integration of  business 
processes – that is, automatic linking between computer 
systems to manage orders that have been placed or 
received and other internal systems (reordering of  
supplies, invoicing and payment, and management of  
production logistics or service operations). On average, 
34 per cent of  European enterprises have automated 
integration of  internal business processes, with the 
distributive trade sector having the highest level of  
integration (45 per cent of  companies). This sector also 
had the highest level of  integration between different 
companies, particularly in the sale, maintenance and 
repair of  vehicles (the European average was 15 per 
cent of  enterprises in 2005).11

Some developing countries are not far behind Europe 
in terms of  integrating business processes. In Brazil, 
for example, 36 per cent of  enterprises use information 
technology to manage orders and purchases, with 
automated linking to several related activities 
(inventory control, invoicing and payment, production 
and logistics). The sector with the highest level of  
integration is the automobile trade and repair sector. 
Integration with supplier or customer commercial 
systems (outside the enterprise) is less common.  

In terms of  the use of  the Internet for different 
business purposes, data from developing countries is 
scarce and not always comparable. Table 1.9 sets out 
the available information for the core indicators on 
Internet use by activity.

For enterprises in developing countries that are starting 
to use the Internet, the mere fact of  having increased 
access to information can have immediate positive 
effects. In Ghana, SMEs that export non-traditional 

international best practices and exporting opportunities. 
Although online payments are almost non-existent 
at present, as SMEs increase exports they will also 
become more likely to use the Internet for receiving 

The use of  e-government services by enterprises is of  
particular importance for encouraging businesses to 

their operations. The Government of  the Republic of  

on export-import logistics and Customs, and has 
started to implement an electronic documentation 
service for private companies that have a high level of  
document exchanges with it. In Mexico, the taxation 
agency recently launched online tax returns and e-
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Reference
year

Enterprises
using Internet

Analogue
modem ISDN under 2 Mbps of 2 Mbps or more

Other modes
of access

Argentina 2005 95.8 15.4 .. .. .. 9.6

Australia 2005 87.3 24.2 7.1 .. 68.7 ..

2006 8.7 67.3 4.8 12.1 5.1 17.8

2006 95.0 17.0 28.0 26.0 89.0 12.0

2006 94.3 13.9 .. 68.7 4.7 4.8

2006 74.8 26.4 10.9 26.5 6.0 19.1

Canada 2006 94.9 .. .. .. 92.2 ..

Chile 2005 48.8 16.4 .. 19.4 80.6 ..

China 2005 47.4 13.6 6.0 .. .. ..

Cuba 2006 70.9 51.1 0.0 32.9 0.2 0.1

Cyprus 2006 86.0 33.0 26.0 11.0 63.0 5.0

2006 95.0 12.0 27.0 41.0 73.0 31.0

2006 98.0 4.0 17.0 17.0 84.0 10.0

Egypt 2006 53.2 6.3 1.8 71.9 22.8 0.9

Estonia 2006 92.0 10.0 17.0 20.0 82.0 9.0

Finland 2006 99.0 19.0 22.0 21.0 90.0 22.0

France 2006 94.0 .. 22.0 22.0 92.0 ..

Germany 2006 95.0 4.0 38.0 13.0 77.0 7.0

Greece 2006 94.0 28.0 43.0 10.0 62.0 5.0

2006 82.8 3.6 .. 93.4 10.2 10.6

Hungary 2006 80.0 14.0 26.0 26.0 77.0 13.0

Iceland 2006 99.3 4.5 5.7 33.0 44.1 5.7

Ireland 2006 94.0 27.0 33.0 30.0 64.0 9.0

Italy 2006 93.0 23.0 30.0 8.0 75.0 8.0

Japan 2005 97.7 9.6 16.1 16.0 63.5 68.1

2005 77.1 10.3 20.6 .. 73.7 12.6

Lithuania 2006 88.0 33.0 14.0 21.0 65.0 17.0

2006 93.0 18.0 42.0 16.0 81.0 14.0

2003 53.3 9.9 .. 8.1 .. 78.8

Malta 2005 90.0 20.0 7.0 21.0 87.0 7.0

Netherlands 2006 97.0 6.0 23.0 15.0 84.0 5.0

New Zealand 2006 94.5 35.0 .. 81.6 .. 21.1

Norway 2006 94.0 6.0 16.0 33.0 91.0 15.0

Panama 2006 80.1 8.2 4.0 61.7 .. 36.8

Poland 2006 89.0 39.0 34.0 16.0 52.0 14.0

Portugal 2006 83.0 25.0 18.0 24.0 79.0 5.0

2005 95.9 0.7 0.8 .. 98.2 0.2

Romania 2005 58.4 33.8 11.8 32.1 7.8 42.4

Singapore 2006 87.2 19.3 12.8 66.7 18.3 33.3

2006 93.0 19.0 32.0 18.0 65.0 29.0

2006 96.0 10.0 23.0 14.0 78.0 9.0

Spain 2006 93.0 16.0 19.0 8.0 94.0 9.0

Sweden 2006 96.0 18.0 17.0 30.0 92.0 28.0

2005 98.2 .. .. 54.8 42.2 ..

Thailand 2006 69.6 52.2 5.3 .. 39.4 19.4

2005 80.4 35.3 6.8 52.3 27.4 14.1

2006 93.0 37.0 33.0 16.0 83.0 2.0

Table 1.7

Enterprises with Internet by mode of access

Note:
Source: UNCTAD information economy database, 2007.
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Box 1.4

E-business in Mexico

-

12

Source:

invoices to encourage online transactions (see box 1.4). 

E-government for businesses is also proving successful 

in Brazil; more than 60 per cent of  enterprises with 

the Internet use online income tax services and State 

gather information about other government services, 

imports and exports, obtain licences and make online 

payments. About a quarter of  Brazilian enterprises use 

the Internet to submit e-procurement (Government to 

business, or G2B) tenders, as e-procurement continues 

to expand in developing countries because of  the 

Governments and suppliers. 

4. E-Commerce remains limited in 

developing countries

Despite the relatively high levels of  Internet (and 

broadband Internet) access by enterprises in developed 

countries, not all enterprises use the Internet for e-

commerce, and there are wide gaps between countries 

and industries. 

In the EU, Denmark has the leading position with 

34 per cent of  enterprises receiving online orders in 

percentage). The average for the EU is 15 per cent in 

period, online payments and the average share of  e-

commerce in total turnover in EU enterprises also 

continued to grow. Of  all enterprises that received 

online orders in 2006, 28 per cent received online 

payments, and e-commerce represented 12 per cent of  

total turnover. The EU average for online purchases is 

higher than for online sales, growing from 13 per cent 

percentage of  enterprises that purchased online was 

in Ireland (53 per cent) and the lowest in Bulgaria and 

Latvia (3 per cent in each case).13
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Reference year An intranet LAN

Argentina 2005 44.2 19.3 76.8

Austria 2006 41.0 19.0 ..

2006 .. .. 11.5

2005 .. .. 41.1

2006 45.0 28.0 ..

2005 34.0 .. ..

2006 39.0 20.3 89.0

2006 35.0 4.1 52.8

Canada 2006 38.9 16.7 ..

Chile 2005 .. 3.4 12.6

China 2005 .. .. 16.3

Cuba 2006 34.0 .. 57.4

Cyprus 2006 21.0 7.0 ..

2006 23.0 7.0 ..

2006 35.0 22.0 ..

Egypt 2006 34.0 2.4 78.9

Estonia 2006 35.0 12.0 ..

Finland 2006 39.0 25.0 ..

France 2006 40.0 22.0 ..

Germany 2006 41.0 24.0 ..

Greece 2006 39.0 11.0 ..

2006 28.9 10.1 60.7

Hungary 2006 17.0 4.0 ..

Iceland 2003 36.1 30.1 50.3

Ireland 2006 46.0 18.0 ..

Table 1.8

Enterprises with intranet, extranet and LAN

In terms of  economic sectors, EU enterprises engaged 
in computer and related activities lead the way in terms 
of  making online purchases (56 per cent of  enterprises), 
with the lowest level being in enterprises manufacturing 
food, beverages, tobacco, textiles, leather, wood, and 
publishing and printing products (14 per cent). On the 
other hand, the hotel and accommodation sector leads 
in terms of  online sales (31 per cent of  enterprises), 
and the construction sector has the lowest level (3 per 
cent).

Few developing countries have information on online 
sales and purchases (see table 1.10) or are currently 
keeping track of  their volumes of  e-commerce, 
although it is clear that B2B trade continues to largely 
exceed B2C. There are exceptions in some countries, 
however, where B2C has been fostered (see box 1.5). 
For example, B2B trade volume is 10 times that of  
B2C in the Republic of  Korea, where e-commerce 
continues to show healthy growth. That country’s B2B 

cent in the same period (to about $3.9 billion),14 while 



  CHAPTER 1 TRENDS IN ICT ACCESS AND USE 37

INFORMATION ECONOMY REPORT 2007-2008

Note:

Source: UNCTAD information economy database, 2007.

Reference year An intranet LAN

Italy 2006 33.0 13.0 ..

Japan 2005 89.5 60.1 39.6

2005 21.6 7.6 65.9

Lithuania 2006 57.0 8.0 ..

2006 44.0 25.0 ..

Malta 2005 43.0 23.0 ..

Mauritius 2006 37.3 .. ..

Netherlands 2006 36.0 15.0 ..

New Zealand 2006 22.4 7.5 61.6

Norway 2006 34.0 16.0 ..

Panama 2006 28.0 13.7 53.3

Poland 2006 30.0 7.0 ..

Portugal 2006 33.0 20.0 ..

Qatar 2005 38.2 .. ..

2005 37.3 .. 66.5

Romania 2005 23.2 19.1 45.1

Russian Federation 2005 .. .. 52.4

Singapore 2006 28.5 12.4 60.1

2006 31.0 12.0 ..

2006 27.0 13.0 ..

Spain 2006 28.0 13.0 ..

Sweden 2006 43.0 20.0 ..

2005 61.4 33.1 79.6

2005 38.9 7.6 64.6

2006 34.0 10.0 ..

a decrease in the number of  e-commerce websites 

and e-marketplaces indicated a tougher competitive 

environment. Companies based in the Republic of  

Korea are increasingly exporting their ICT-related 

services, namely search companies (Internet services), 

the electronic game industry, information security 

companies (anti-spam, anti-virus products, digital 

rights protection and PC security), and the software 

and content industry. In China, the Alibaba.com B2B 

Marketplace has more than 6 million SME users for 

domestic trade, and more than 24 million members for 

international trade.15

E-commerce is also restricted by issues of  trust on 

that despite recent growth in the number of  Internet 

users and improvements in Internet infrastructure (and 

thus services), there was no concomitant increase in e-

commerce. Seventy-one per cent of  Thai Internet users 

had never made an online purchase, mainly because 

they distrust online merchants (and merchandise) that 

Table 1.8 (continued)
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Reference
year

Proportion of enterprises

the Internet

Placing

the Internet

Argentina 2005 45.6 44.6

Australia 2004 19.9 45.7

Austria 2006 18.0 51.0

2006 15.0 44.0

2005 14.1 40.8

2006 50.3 52.2

2006 4.7 8.4

Canada 2005 10.7 60.8

Canada 2006 12.5 61.6

Chile 2005 4.2 6.7

China 2005 12.4 9.6

Cuba 2006 1.0 3.7

Cyprus 2006 6.0 21.0

2006 9.0 27.0

2006 35.0 59.0

Egypt 2006 34.8 21.0

Estonia 2006 14.0 25.0

Finland 2006 12.0 56.0

France 2006 16.0 26.0

Germany 2006 19.0 54.0

Greece 2006 8.0 14.0

2006 2.9 21.6

Hungary 2006             11.0 12.0

Iceland 2006 31.5 58.2

Ireland 2006 23.0 56.0

Table 1.10

Enterprises receiving and placing orders over the Internet

Note:

Source: UNCTAD information economy database, 2007.

they cannot see, electronic payment systems and credit 

lack of  consumer trust as an obstacle to e-commerce 

(see box 1.5).

Governments can encourage e-commerce in their 

economies, particularly among SMEs. In India, for 

example, the government of  West Bengal is planning 

to launch an electronic trading programme for fruits: 

through an electronic auction, farmers can set prices 

for their crop and sell it even before its physical 

transportation.16 In Tunisia, it is an objective of  the 

Ministry for Trade and Handicrafts that e-commerce 

generate 2 per cent of  all export revenues by 2011 

(it was estimated at 0.05 per cent in 2006); in order 

to achieve that goal, the ministry supports private 

initiatives (raising awareness and training SMEs) and 

invests in sectoral e-marketplaces.

B2C digital content e-commerce is also growing. For 

example, total worldwide revenues in 2006 from online 

music sales (legal downloads and other online music 

and are expected to more than triple by 2011; currently, 

14 per cent of  B2C online music services are in non-

OECD countries.18 E-commerce of  digital products 

Reference
year

Proportion of enterprises

the Internet

Placing

the Internet

Italy 2006 3.0 27.0

Japan 2005 15.6 20.6

2005 3.7 15.3

Lithuania 2006 15.0 22.0

2006 .. 40.0

2003 14.8 21.0

Malta 2005 14.0 47.0

Mauritius 2006 32.9 34.8

Netherlands 2006 28.0 45.0

New Zealand 2006 36.8 60.3

Norway 2006 25.0 66.0

Panama 2006 39.0 43.5

Poland 2006 7.0 23.0

Portugal 2006 5.0 20.0

Qatar 2005 50.9 41.3

2005 7.9 33.9

Romania 2005 4.1             11.0

Russian Federation 2005 23.6 30.7

Singapore 2006 37.6 42.8

2006 7.0 22.0

2006 12.0 22.0

Spain 2006 8.0 16.0

Sweden 2006 23.0 70.0

2005 23.2 58.0

Thailand 2006             11.1 13.9

2006 19.0 62.0
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Box 1.5

E-commerce in Brazil

In Brazil in 2006, almost 95 per cent of  enterprises (in a survey of  the formal sector with 10 or more 
employees) had access to the Internet. Of  these, almost 89 per cent had broadband. The high level of  
enterprise Internet access contrasts with the fact that only half  of  Brazilian enterprises have a website, 
which usually serves as a portal for e-commerce. In fact, only 52 per cent of  enterprises have placed orders 
over the Web (through e-mail and Web forms, and many use online payment methods), and about 50 per 

products). Among enterprises engaging in e-commerce, online purchases represent 23 per cent of  total 

60 per cent of  online sales are B2C, and the vast majority are local (items sold are destined for Brazil) and 

The Internet is used for other activities related to sales and purchases in addition to e-commerce (see charts 

Those companies that are already engaged in e-commerce recognize that the time and cost of  transactions 
are reduced, and more than half  have increased their sales volume or clientele thanks to e-commerce. Brazil 
sees a great potential for growth in e-commerce on both the supply and the demand sides (only 6 per cent of  
Internet users made Internet purchases in 2006). To increase e-commerce, trust in the safety of  electronic 
transactions must be increased among consumers and small and medium-sized enterprises, including 
through awareness-raising and also through a better regulatory environment. The Brazilian Internet Steering 
Committee asks the private sector, represented by industry and trade associations, to kick-start the adoption 
of  e-commerce among their members, including through the establishment of  e-marketplaces. 

Chart 1.8 

Brazil: activities of enterprises with 
Internet

Chart 1.7 

Brazil: resources provided by 
enterprise websites

Source:
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includes content for mobile phones (and other wireless 
handheld devices such as personal digital assistants), 
such as games, multimedia messaging services, music, 
ringtones, and wallpapers. In the future, real products 
(event tickets, retail products) and mobile payments 
and banking (see chapter 5) are likely to generate the 
largest growth in this market. 

D.  Conclusions

Figures show that developing countries continue to 
increase their access to and use of  ICTs, although there 
is still a gap between them and developed countries. 

respect to mobile telephony, which has come to replace 

future, wireless technologies are likely to have a more 
prominent role in ICT diffusion in the developing 
world, including in business. 

Mobile telephony is currently the most 

significant ICT for developing countries

Among ICTs, mobile phones are worthy of  special 
attention as threshold technologies in many developing 
countries. For enterprises, the increased availability of  

in productivity. However, connections to the Internet 
remain expensive and thus limited, although broadband 
Internet is essential for developing an information 
economy (and integrating the information economy at 
the regional and global levels). However, ICTs cannot 
really become widespread and effect a change unless 
they are accessible and affordable.

Government policy can encourage ICT 

diffusion

The diffusion of  ICT in developing countries 
depends on adequate policymaking and may positively 

implementation of  policies, particularly in building up 
the telecommunication infrastructure and ensuring a 
regulatory environment that will allow competition 
in the telecommunications and ICT sector, as well as 
facilitate trade and e-commerce. Government can also 
set an example and pioneer ICTs for e-government. 
Finally, government can raise awareness among 
enterprises, particularly SMEs, on the potential of  
ICTs for business use.

A competitive telecommunications market 

encourages ICT diffusion 

Increased competition can lower prices, and this in 
turn facilitates the adoption of  ICT by lower-income 
individuals and enterprises. For example, SMEs in 

Internet access. 

More data on ICT use by businesses in 

developing countries are needed in order to 

better assess the impact of ICT policies

National, regional and international efforts to improve 
the availability of  data on ICT in order to assess 

statistical data on ICT in developing countries, 
particularly on the use of  ICT by business and on 
the ICT sector, are essential so that policymakers can 
assess progress in their ICT for development policies. 
The Partnership on Measuring ICT for Development 
(http://measuring-ict.unctad.org) provides guidance 
in that respect. More research is needed on ICT use by 
businesses in developing countries to better assess the 
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STATISTICAL ANNEX

Table 1.11

Mobile phone subscribers: economies by level of development and region

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPED ECONOMIES

ASIA

Israel 6 334 000 2.6 6 500 000 10.6 7 187 500 8.5 7 800 000 7.7 8 403 800

Japan 81 118 320 6.8 86 654 960 5.6 91 473 936 3.6 94 745 000 7.3 101 698 000

EUROPE

Andorra 32 790 58.3 51 893 24.4 64 560 0.0 64 560 0.1 64 600

Austria 6 736 000 5.3 7 094 502 12.6 7 989 955 2.1 8 160 000 13.4 9 255 000

8 101 777 6.2 8 605 834 6.1 9 131 705 3.6 9 460 000 2.1 9 659 700

Cyprus 417 933 32.0 551 752 16.1 640 515 12.2 718 842 8.2 777 500

8 610 177 12.8 9 708 683 10.9 10 771 270 9.3 11 775 878 3.2 12 149 900

4 508 461 6.6 4 805 917 7.5 5 165 546 6.7 5 511 878 6.9 5 890 900

Estonia 881 000 19.2 1 050 241 19.6 1 255 731 15.1 1 445 300 14.8 1 658 700

Finland 4 516 772 5.1 4 747 126 5.1 4 988 000 4.9 5 231 000 8.4 5 670 000

39 805 800 6.1 42 248 100 7.3 45 348 800 6.0 48 058 400 7.5 51 662 000

Germany 59 128 000 9.6 64 800 000 10.1 71 316 000 11.1 79 200 000 6.4 84 300 000

Greece 9 314 260 11.0 10 337 000 6.8 11 044 232 -7.1 10 260 400 8.2 11 097 500

Guernsey 36 580 13.5 41 530 5.5 43 824 .. .. .. ..

Hungary 6 886 111 15.4 7 944 586 9.9 8 727 188 6.8 9 320 000 6.9 9 965 000

Iceland 260 438 7.4 279 670 4.2 291 372 4.3 304 001 8.1 328 500

Ireland 3 000 000 16.7 3 500 000 8.0 3 780 000 11.4 4 210 000 11.4 4 690 000

Italy 54 200 000 4.7 56 770 000 10.5 62 750 000 14.0 71 535 000 0.0 71 500 000

Jersey 61 400 32.2 81 200 3.3 83 900 .. .. .. ..

917 196 33.0 1 219 550 26.0 1 536 712 21.8 1 871 602 16.7 2 183 700

Liechtenstein 11 402 119.3 25 000 2.0 25 500 7.8 27 500 .. ..

Lithuania 1 645 568 31.9 2 169 866 57.7 3 421 538 27.2 4 353 447 8.4 4 718 200

473 000 14.0 539 000 19.9 646 000 11.5 720 000 -0.9 713 800

Malta 276 859 4.7 289 992 5.6 306 100 5.8 323 980 7.0 346 800

Monaco 7 200 109.7 15 100 4.6 15 800 8.9 17 200 .. ..

Netherlands 12 300 000 9.7 13 491 000 9.9 14 821 000 6.8 15 834 000 .. ..

Norway 3 911 136 6.4 4 163 381 8.7 4 524 800 5.1 4 754 453 6.0 5 040 600

Poland 13 898 471 25.2 17 401 222 32.7 23 096 064 26.7 29 260 000 25.6 36 745 500

Portugal 8 528 900 17.6 10 030 000 2.7 10 300 000 11.1 11 447 670 6.8 12 226 400

San Marino 16 759 0.8 16 900 1.2 17 100 0.6 17 200 1.1 17 390

2 923 383 25.8 3 678 774 16.2 4 275 164 6.2 4 540 374 7.8 4 893 200

1 667 234 4.3 1 739 146 6.3 1 848 600 -4.8 1 759 232 3.4 1 819 600

Spain 33 530 996 11.0 37 219 840 3.8 38 622 584 7.0 41 327 911 11.7 46 152 000

Sweden 7 949 000 10.7 8 801 000 -0.2 8 785 000 3.4 9 087 000 .. ..

5 736 303 7.9 6 189 000 1.4 6 275 000 9.1 6 847 000 8.3 7 418 000

49 689 167 6.7 52 999 900 15.3 61 118 392 7.1 65 471 700 6.4 69 656 600
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Table 1.11 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPED ECONOMIES

NORTH AMERICA

30 000 33.3 40 000 22.5 49 000 7.6 52 700 14.0 60 100

Canada 11 872 000 11.4 13 228 000 13.3 14 984 396 10.8 16 600 000 2.5 17 017 000

Greenland 19 924 37.5 27 400 17.5 32 200 .. .. .. ..
142 566

848 11.3 158 721
984 15.8 183 787

136 9.7 201 650
000 17.3 236 451 800

OCEANIA

Australia 12 575 000 14.1 14 347 000 14.7 16 449 000 12.0 18 420 000 7.3 19 760 000

New Zealand 2 449 000 6.1 2 599 000 16.5 3 027 000 16.6 3 530 000 .. ..

DEVELOPING ECONOMIES

AFRICA

Algeria 400 000 260.4 1 441 400 224.9 4 682 690 191.7 13 661 000 53.7 20 998 000

Angola 130 000 156.0 332 800 182.5 940 000 16.4 1 094 115 106.9 2 264 200

218 770 8.0 236 175 63.7 386 700 93.9 750 000 .. ..

435 000 20.2 522 840 7.8 563 782 46.0 823 070 19.0 979 800

113 000 100.9 227 000 75.3 398 000 43.8 572 200 77.7 1 016 600

52 000 23.1 64 000 57.2 100 600 52.1 153 000 .. ..

Cameroon 701 507 53.5 1 077 000 42.7 1 536 594 46.6 2 252 500 .. ..

42 949 24.2 53 342 23.3 65 780 24.2 81 721 33.3 108 900

Central African Republic 12 600 217.5 40 000 50.0 60 000 66.7 100 000 .. ..

Chad 34 200 90.1 65 000 89.2 123 000 70.7 210 000 122.0 466 100

Comoros .. .. 2 000 370.0 9 400 70.9 16 065 0.2 16 100

Congo 221 800 48.8 330 000 16.3 383 653 27.7 490 000 .. ..

1 027 058 24.7 1 280 696 19.6 1 531 846 43.0 2 190 000 85.6 4 065 400

Democratic Republic of the Congo 560 000 78.6 1 000 000 99.1 1 990 700 37.9 2 746 000 .. ..

15 000 53.3 23 000 50.0 34 500 27.8 44 100 .. ..

Egypt 4 494 700 29.0 5 797 530 31.8 7 643 060 78.3 13 629 602 32.1 0.4

32 000 29.7 41 500 33.7 55 500 74.6 96 900 .. ..

Eritrea .. .. .. .. 20 000 102.2 40 438 53.3 62 000

Ethiopia 50 369 94.2 97 827 82.0 178 000 130.7 410 600 111.1 866 700

Gabon 279 289 7.4 300 000 63.1 489 367 32.8 649 807 17.7 764 700

Gambia 100 000 49.3 149 300 17.2 175 000 41.4 247 478 63.4 404 300

Ghana 386 775 105.7 795 529 113.1 1 695 000 4.1 1 765 000 195.0 5 207 200

Guinea 90 772 22.8 111 500 38.9 154 900 22.0 189 000 .. ..

.. .. 1 275 3170.6 41 700 60.7 67 000 41.8 95 000

1 187 122 34.0 1 590 785 60.1 2 546 157 81.1 4 611 970 40.6 6 484 800

Lesotho 96 843 4.8 101 474 56.7 159 000 54.1 245 052 1.9 249 800

Liberia 2 000 2262.5 47 250 99.8 94 400 69.5 160 000 .. ..

Libyan Arab Jamahiriya .. .. .. .. .. .. .. .. 3 927 600

Madagascar 163 010 74.0 283 666 17.7 333 888 51.1 504 660 107.2 1 045 900

Malawi 86 047 57.0 135 114 64.4 222 135 93.3 429 305 .. ..

Mali 52 639 365.3 244 930 63.3 400 000 117.4 869 576 .. ..

Mauritania 247 238 41.9 350 954 48.9 522 400 42.7 745 615 42.2 1 060 100

Mauritius 348 137 -6.3 326 033 56.4 510 000 39.9 713 300 8.3 772 400
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Table 1.11 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPING ECONOMIES

Mayotte 21 700 65.9 36 000 5.6 38 000 26.6 48 100 .. ..

Morocco 6 198 670 18.7 7 359 870 26.9 9 336 878 32.7 12 392 805 29.1 16 004 700

254 759 71.0 435 757 62.5 708 000 72.3 1 220 000 91.7 2 339 300

Namibia 150 000 49.1 223 671 27.9 286 095 73.0 495 000 .. ..

Niger 16 648 360.0 76 580 93.6 148 276 102.3 299 899 8.0 323 900

Nigeria 1 607 931 95.9 3 149 473 190.4 9 147 209 103.3 18 600 000 73.8 32 322 200

Rwanda 82 391 58.7 130 720 6.1 138 728 109.0 290 000 .. ..

Sao Tome and Principe 1 980 143.4 4 819 59.8 7 700 55.8 12 000 .. ..

Senegal 455 645 26.4 575 917 78.5 1 028 061 68.3 1 730 106 72.4 2 982 600

Seychelles 44 731 10.1 49 229 0.0 49 230 15.8 57 003 23.3 70 300

Sierra Leone 67 000 69.0 113 214 0.0 113 200 .. .. .. ..

Somalia 100 000 100.0 200 000 150.0 500 000 .. .. .. ..

South Africa 13 702 000 23.0 16 860 000 15.7 19 500 000 59.0 31 000 000 9.5 33 960 000

Sudan 190 778 176.4 527 233 98.9 1 048 558 89.4 1 986 000 135.8 4 683 100

68 000 25.0 85 000 32.9 113 000 77.0 200 000 25.0 250 000

Togo 170 000 29.4 220 000 51.2 332 600 33.4 443 635 59.6 708 000

Tunisia 574 334 233.9 1 917 530 85.8 3 562 970 59.4 5 680 726 29.2 7 339 000

Uganda 393 310 97.3 776 169 50.1 1 165 035 30.9 1 525 125 31.7 2 008 800

760 000 36.9 1 040 640 57.6 1 640 000 106.7 3 389 800 84.1 6 240 800

Zambia 139 092 73.3 241 000 24.5 300 000 145.0 735 000 29.2 949 600

Zimbabwe 338 779 7.3 363 365 9.4 397 500 75.8 699 000 19.1 832 500

ASIA

Afghanistan 25 000 700.0 200 000 200.0 600 000 100.0 1 200 000 110.0 2 520 400

388 990 13.9 443 109 46.6 649 764 15.2 748 703 20.1 898 900

1 075 000 27.0 1 365 000 217.0 4 327 516 108.0 9 000 000 112.6 19 131 000

.. .. 7 998 122.6 17 800 112.6 37 842 117.0 82 100

153 600 15.5 177 400 14.1 202 500 15.0 232 900 9.1 254 000

Cambodia 380 000 31.2 498 388 72.9 861 500 23.3 1 062 000 7.3 1 140 000

China 206 004 992 31.0 269 952 992 24.0 334 824 000 17.5 393 428 000 17.2 461 058 000

.. .. .. .. .. .. .. .. ..

6 395 725 14.9 7 349 202 10.9 8 148 685 6.0 8 635 532 8.3 9 356 400

India 12 687 637 106.1 26 154 404 80.8 47 300 000 60.7 76 000 000 118.5 166 050 000

Indonesia 11 700 000 60.7 18 800 000 59.6 30 000 000 56.4 46 909 972 36.0 63 803 000

2 186 958 54.4 3 376 526 27.3 4 300 000 68.0 7 222 538 89.1 13 659 100

20 000 300.0 80 000 617.5 574 000 .. .. .. ..

Jordan 1 219 597 8.7 1 325 313 20.3 1 594 513 96.8 3 137 700 38.4 4 343 100

1 227 000 15.7 1 420 000 40.8 2 000 000 19.0 2 379 811 .. ..

Lao PDR 55 160 103.5 112 275 81.9 204 191 212.6 638 202 .. ..

Lebanon 775 104 5.8 820 000 8.3 888 000 11.5 990 000 11.5 1 103 400

276 138 31.8 364 031 18.8 432 450 23.2 532 758 19.4 636 300

Malaysia 9 253 387 20.2 11 124 112 31.4 14 611 902 33.8 19 545 000 -0.4 19 463 700

41 899 58.6 66 466 70.4 113 246 35.5 153 393 71.2 262 600

Mongolia 216 000 47.7 319 000 34.4 428 700 30.0 557 207 .. ..

Myanmar 47 982 38.6 66 517 38.3 92 007 99.4 183 434 .. ..
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPING ECONOMIES

Nepal 21 881 130.2 50 367 255.6 179 126 26.9 227 300 358.3 1 041 800

Oman 464 896 27.7 593 450 35.6 805 000 65.6 1 333 225 36.4 1 818 000

1 698 536 41.6 2 404 400 108.9 5 022 908 154.3 12 771 203 170.2 34 506 600

Palestine 320 000 50.0 480 000 103.0 974 345 12.3 1 094 640 .. ..

Philippines 15 383 001 46.3 22 509 560 46.3 32 935 876 5.6 34 779 000 19.6 41 600 000

Qatar 266 703 41.2 376 535 30.2 490 333 46.2 716 763 28.3 919 800

32 342 492 3.9 33 591 760 8.9 36 586 052 4.8 38 342 323 4.8 40 197 100

Saudi Arabia 5 007 965 44.5 7 238 224 26.8 9 175 764 44.9 13 300 000 47.8 19 662 600

Singapore 3 344 800 4.0 3 477 100 11.0 3 860 600 13.6 4 384 600 9.2 4 788 600

931 580 49.6 1 393 403 58.7 2 211 158 52.0 3 361 775 61.0 5 412 500

Syrian Arab Republic 400 000 196.3 1 185 000 97.9 2 345 000 25.8 2 950 000 58.5 4 675 000

24 390 520 5.8 25 799 840 -11.8 22 760 144 -2.6 22 170 702 4.9 23 249 300

Thailand 16 117 000 54.3 24 864 020 10.1 27 379 000 13.7 31 136 500 31.1 40 815 500

23 323 118 19.6 27 887 536 24.5 34 707 548 25.6 43 608 965 .. ..

United Arab Emirates 2 428 071 22.4 2 972 331 23.9 3 683 117 23.1 4 534 480 21.7 5 519 300

1 902 388 44.1 2 742 000 80.9 4 960 000 81.5 9 000 000 72.3 15 505 400

Yemen 411 083 70.3 700 000 53.1 1 072 000 86.6 2 000 000 .. ..

LATIN AMERICA AND THE CARIBBEAN

38 205 20.7 46 100 17.1 54 000 59.3 86 000 18.6 102 000

Argentina 6 566 740 19.4 7 842 233 72.3 13 512 383 63.6 22 100 000 42.6 31 510 400

Aruba 61 800 13.3 70 000 40.6 98 400 10.0 108 200 .. ..

121 759 -4.5 116 267 60.0 186 007 22.5 227 800 .. ..

97 193 44.0 140 000 43.0 200 138 3.0 206 190 .. ..

51 729 16.8 60 403 61.8 97 755 22.3 119 600 -1.1 118 300

1 023 333 25.0 1 278 844 40.8 1 800 789 34.5 2 421 402 .. ..

34 880 964 32.9 46 373 264 41.5 65 605 000 31.4 86 210 000 15.9 99 918 600

Cayman Islands .. .. .. .. .. .. .. .. ..

Chile 6 445 698 16.7 7 520 280 27.2 9 566 581 10.5 10 569 572 17.8 12 450 800

Colombia 4 596 594 34.6 6 186 206 68.1 10 400 578 109.6 21 800 000 36.5 29 762 700

Costa Rica 502 478 54.9 778 299 18.6 923 084 19.3 1 101 035 31.1 1 443 700

Cuba 17 851 98.1 35 356 114.4 75 797 77.4 134 480 13.5 152 700

Dominica 12 173 73.3 21 099 98.3 41 838 .. .. .. ..

Dominican Republic 1 700 609 24.8 2 122 543 19.4 2 534 063 43.0 3 623 289 27.1 4 605 700

Ecuador 1 560 861 53.6 2 398 161 89.5 4 544 174 37.5 6 246 332 35.8 8 485 000

888 818 29.4 1 149 790 59.4 1 832 579 31.6 2 411 753 59.7 3 851 600

Grenada 7 553 459.9 42 293 2.4 43 313 8.3 46 900 .. ..

Guatemala 1 577 085 29.0 2 034 776 55.7 3 168 256 42.4 4 510 100 .. ..

Guyana 87 300 35.9 118 658 21.3 143 945 73.7 250 000 12.6 281 400

Haiti 140 000 128.6 320 000 25.0 400 000 25.1 500 200 .. ..

Honduras 326 508 16.2 379 362 86.4 707 201 81.2 1 281 462 74.9 2 240 800

Jamaica 1 187 295 34.8 1 600 000 37.5 2 200 000 22.7 2 700 000 3.9 2 804 400

25 928 266 16.1 30 097 700 27.8 38 451 136 23.4 47 462 108 20.1 57 016 400

Netherlands Antilles .. .. 200 000 0.0 200 000 0.0 200 000 .. ..

Nicaragua 237 248 96.7 466 706 58.3 738 624 51.5 1 119 379 63.5 1 830 200

Table 1.11 (continued)
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPING ECONOMIES

Panama 525 845 58.6 834 031 2.6 855 852 58.0 1 351 924 25.3 1 693 500

Paraguay 1 667 018 6.2 1 770 345 -0.1 1 767 824 6.7 1 887 000 71.3 3 232 800

Peru 2 306 944 27.0 2 930 343 39.7 4 092 558 36.4 5 583 356 52.2 8 500 000

5 000 0.0 5 000 100.0 10 000 .. .. .. ..

Saint Lucia 14 313 -0.1 14 300 550.3 93 000 13.7 105 700 .. ..

9 982 530.2 62 911 -9.5 56 950 24.0 70 620 24.0 87 600

Suriname 108 363 55.5 168 522 26.3 212 819 9.4 232 785 37.5 320 000

Trinidad and Tobago 361 911 34.3 485 871 33.3 647 870 23.5 800 000 106.9 1 654 900

Uruguay 513 528 -3.1 497 530 20.6 600 000 92.5 1 154 900 101.7 2 330 000

6 463 561 8.5 7 015 735 20.0 8 420 980 48.4 12 495 721 50.4 18 789 500

45 200 9.1 49 300 30.2 64 200 25.1 80 300 .. ..

OCEANIA

American Samoa 2 000 5.0 2 100 4.8 2 200 .. .. .. ..

89 900 22.2 109 900 29.4 142 200 44.2 205 000 .. ..

French Polynesia 52 200 15.1 60 100 59.7 96 000 25.0 120 000 26.7 152 000

495 6.3 526 14.1 600 .. .. .. ..

Marshall Islands 552 8.3 598 0.3 600 .. .. .. ..

100 5 769.0 5 869 117.8 12 782 10.3 14 100 .. ..

Nauru .. .. .. .. .. .. .. .. ..

New Caledonia 80 000 21.4 97 113 19.9 116 443 15.3 134 265 0.0 134 300

Northern Mariana Islands 17 100 8.8 18 600 10.2 20 500 .. .. .. ..

Palau .. .. .. .. .. .. .. .. ..

Papua New Guinea 15 000 16.7 17 500 176.0 48 300 55.3 75 000 .. ..

Samoa 2 700 288.9 10 500 52.4 16 000 50.0 24 000 .. ..

Solomon Islands 999 48.9 1 488 101.6 3 000 100.0 6 000 .. ..

Tonga 3 354 233.9 11 200 46.4 16 400 82.3 29 900 .. ..

.. .. .. .. .. .. .. .. ..

4 900 59.2 7 800 34.7 10 504 20.8 12 692 0.1 12 700

TRANSITION ECONOMIES

Albania 851 000 29.3 1 100 000 14.5 1 259 600 21.5 1 530 200 .. ..

Armenia 71 300 60.4 114 400 77.7 203 300 56.4 318 000 .. ..

794 000 33.1 1 057 000 68.7 1 782 900 25.8 2 242 000 48.2 3 323 500

462 630 141.7 1 118 000 100.3 2 239 300 83.0 4 097 997 45.4 5 960 000

748 780 40.2 1 050 000 34.0 1 407 400 13.3 1 594 367 18.4 1 887 800

2 597 548 34.8 3 500 869 35.1 4 729 731 32.0 6 244 693 32.2 8 253 400

Croatia 2 340 000 9.1 2 553 000 11.1 2 835 500 5.2 2 983 900 49.8 4 469 700

Georgia 503 619 41.2 711 224 18.2 840 600 73.6 1 459 180 16.8 1 703 900

1 027 000 29.6 1 330 730 107.3 2 758 940 79.6 4 955 200 58.0 7 830 400

53 084 160.5 138 279 117.0 300 000 80.6 541 652 .. ..

338 225 40.7 475 942 65.4 787 000 38.5 1 089 800 24.6 1 358 200

Montenegro .. .. .. .. .. .. .. .. 821 800

Romania 5 110 591 37.8 7 039 898 45.1 10 215 388 30.7 13 354 138 .. ..

Russian Federation 8.5 107.3 36 500 000 103.9 74 420 000 61.2 120 000 000 .. ..

Serbia 2 750 397 32.1 3 634 613 30.1 4 729 629 16.5 5 510 700 20.6 6 643 700

Table 1.11 (continued)
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Table 1.11 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

TRANSITION ECONOMIES

13 200 260.7 47 617 183.5 135 000 96.3 265 000 .. ..

TFYR Macedonia 365 346 112.4 776 000 27.0 985 600 28.0 1 261 300 12.3 1 417 000

8 173 12.4 9 187 445.3 50 100 109.6 105 000 .. ..

3 692 700 76.0 6 498 423 111.4 13 735 000 25.3 17 214 280 185.1 49 076 200

186 900 71.7 320 815 69.6 544 100 32.3 720 000 .. ..

Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.
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Table 1.12

Mobile phone penetration: economies by level of development and region

Mobile phone subscribers per 100 inhabitants

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPED ECONOMIES

ASIA

Israel 95.4 0.7 96.0 9.1 104.8 7.9 113.0 4.0 117.5

Japan 63.7 6.7 67.9 5.5 71.6 3.5 74.2 7.3 79.6

EUROPE

Andorra 48.8 47.0 71.8 17.0 84.0 -2.1 82.2 -3.2 79.5

Austria 83.2 4.8 87.2 11.7 97.3 1.1 98.4 13.3 111.5

78.2 5.8 82.7 5.6 87.4 3.5 90.5 1.9 92.2

Cyprus 52.9 30.4 69.0 13.3 78.1 10.1 86.0 5.8 90.9

84.4 12.8 95.2 10.8 105.5 9.2 115.2 2.5 118.1

83.2 6.0 88.2 7.3 94.6 6.3 100.6 6.5 107.1

Estonia 64.7 19.7 77.4 20.0 92.9 15.4 107.3 15.0 123.4

Finland 86.7 4.9 90.9 5.1 95.6 4.3 99.6 8.2 107.8

66.7 5.7 70.5 6.4 75.0 5.9 79.4 7.1 85.1

Germany 71.6 9.6 78.5 10.1 86.4 10.8 95.8 6.4 101.9

Greece 84.5 6.7 90.2 10.3 99.5 -7.3 92.3 8.0 99.6

Guernsey 61.0 13.5 69.2 5.5 73.0 .. .. .. ..

Hungary 67.9 15.6 78.5 10.1 86.4 6.8 92.3 7.2 99.0

Iceland 89.8 7.4 96.4 4.2 100.5 4.3 104.8 4.5 109.5

Ireland 76.3 15.2 87.9 6.4 93.6 8.4 101.4 9.8 111.4

Italy 96.0 2.2 98.1 10.3 108.2 13.8 123.1 -0.1 123.0

Jersey 70.1 32.2 92.7 3.2 95.7 .. .. .. ..

39.4 33.5 52.6 27.7 67.1 20.7 81.0 17.2 94.9

Liechtenstein 35.6 112.6 75.8 -1.0 75.0 4.8 78.6 .. ..

Lithuania 47.3 33.0 62.9 57.7 99.2 28.0 126.9 8.7 138.0

105.1 14.0 119.8 17.2 140.4 11.5 156.5 -3.0 151.9

Malta 71.6 4.2 74.6 5.1 78.4 5.5 82.7 3.1 85.2

Monaco 22.2 108.4 46.3 4.0 48.2 8.2 52.1 .. ..

Netherlands 75.9 9.1 82.8 10.3 91.3 6.4 97.1 .. ..

Norway 86.0 5.8 90.9 8.2 98.4 4.6 102.9 5.6 108.6

Poland 36.4 25.3 45.6 32.8 60.5 26.7 76.7 25.7 96.4

Portugal 81.9 16.9 95.8 2.1 97.8 11.6 109.1 6.3 116.0

San Marino 59.9 -0.9 59.3 -.6 59.0 -2.8 57.3 -2.2 56.1

54.3 25.8 68.4 16.1 79.4 6.2 84.3 7.7 90.8

83.5 4.3 87.1 6.3 92.5 -5.1 87.8 2.1 89.6

Spain 81.6 6.9 87.2 2.5 89.4 3.4 92.4 10.7 102.3

Sweden 88.9 10.2 98.0 -0.5 97.5 3.1 100.5 .. ..

78.8 6.7 84.1 .6 84.6 8.5 91.8 8.0 99.1

84.1 5.9 89.1 14.7 102.2 7.4 109.7 6.1 116.4

NORTH AMERICA

49.2 31.2 64.5 20.6 77.8 5.9 82.3 12.3 92.5
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPED ECONOMIES

Canada 37.7 10.4 41.6 12.1 46.7 9.7 51.2 2.0 52.2

Greenland 35.3 37.0 48.4 17.1 56.7 .. .. .. ..

48.8 10.3 53.8 14.7 61.7 8.0 66.7 16.2 77.5

OCEANIA

Australia 64.0 12.7 72.2 14.5 82.6 10.6 91.4 6.2 97.0

New Zealand 62.2 5.9 65.8 15.3 75.9 15.5 87.6 .. ..

DEVELOPING ECONOMIES

AFRICA

Algeria 1.3 254.8 4.5 219.8 14.5 186.9 41.5 51.7 63.0

Angola 0.9 148.5 2.3 188.1 6.7 5.3 7.0 103.9 14.3

3.2 4.4 3.4 58.5 5.3 87.7 10.0 .. ..

24.7 18.2 29.2 7.2 31.3 43.1 44.8 16.1 52.1

0.9 96.0 1.9 60.5 3.0 45.5 4.3 72.5 7.5

0.7 20.0 0.9 60.3 1.4 42.4 2.0 .. ..

Cameroon 4.4 49.5 6.6 42.3 9.4 46.4 13.8 .. ..

9.5 21.5 11.6 20.7 14.0 21.6 17.0 23.0 20.9

Central African Republic 0.3 203.7 1.0 58.8 1.5 61.3 2.5 .. ..

Chad 0.4 85.1 0.8 72.8 1.4 55.0 2.2 115.8 4.6

Comoros .. .. 0.3 364.1 1.2 68.8 2.0 -2.2 2.0

Congo 6.7 40.3 9.4 6.5 10.0 22.0 12.3 .. ..

6.2 23.6 7.7 17.7 9.1 33.1 12.1 82.6 22.0

Democratic Republic of the Congo 1.1 73.6 1.8 93.3 3.6 33.9 4.8 .. ..

2.1 49.2 3.1 45.2 4.5 23.2 5.5 .. ..

Egypt 6.7 26.5 8.4 29.3 10.9 75.0 19.1 24.9 23.9

7.0 26.9 8.9 30.9 11.7 71.0 20.0 .. ..

Eritrea .. .. .. .. 0.5 93.9 0.9 47.9 1.4

Ethiopia 0.1 88.6 0.1 74.3 0.2 115.7 0.5 106.1 1.1

Gabon 21.5 4.2 22.4 61.9 36.2 29.9 47.1 15.2 54.2

Gambia 7.5 46.0 11.0 9.2 12.0 35.8 16.3 59.2 25.9

Ghana 1.9 100.3 3.7 112.1 7.9 0.7 8.0 189.1 23.1

Guinea 1.2 21.4 1.4 38.0 2.0 19.0 2.4 .. ..

.. .. 0.1 3095.7 3.2 57.1 5.0 16.6 5.8

3.8 33.1 5.0 54.7 7.8 73.5 13.5 37.2 18.5

Lesotho 5.1 4.2 5.3 53.5 8.2 50.9 12.4 0.6 12.4

Liberia 0.1 2171.4 1.4 98.0 2.8 67.4 4.6 .. ..

Libyan Arab Jamahiriya .. .. .. .. .. .. .. .. 65.8

Madagascar 1.0 69.2 1.6 14.6 1.8 47.1 2.7 101.9 5.5

Malawi 0.8 56.3 1.3 39.8 1.8 85.2 3.3 .. ..

Mali 0.5 355.4 2.3 59.8 3.6 112.8 7.7 .. ..

Mauritania 9.2 38.3 12.8 37.4 17.5 38.5 24.3 38.1 33.5

Mauritius 28.8 -7.1 26.7 55.2 41.5 37.6 57.1 7.4 61.3

Mayotte 13.6 56.1 21.2 5.6 22.4 26.6 28.3 .. ..

Morocco 21.3 17.1 25.0 25.2 31.2 30.9 40.9 27.4 52.1

Table 1.12 (continued)



  CHAPTER 1 TRENDS IN ICT ACCESS AND USE 51

INFORMATION ECONOMY REPORT 2007-2008

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPING ECONOMIES

1.4 67.1 2.4 58.6 3.7 65.1 6.2 88.2 11.6

Namibia 8.0 46.0 11.6 22.2 14.2 71.3 24.4 .. ..

Niger 0.1 339.8 0.6 91.6 1.2 79.9 2.1 4.5 2.2

Nigeria 1.3 90.7 2.6 181.7 7.2 96.5 14.1 70.1 24.1

Rwanda 1.0 54.3 1.6 5.1 1.6 96.1 3.2 .. ..

Sao Tome and Principe 1.4 138.4 3.3 56.6 5.1 52.8 7.8 .. ..

Senegal 4.5 23.0 5.6 78.9 9.9 49.2 14.8 68.4 25.0

Seychelles 53.9 8.7 58.6 -1.2 57.9 14.4 66.3 21.9 80.8

Sierra Leone 1.4 61.4 2.2 -4.1 2.1 .. .. .. ..

Somalia 1.3 93.5 2.6 142.1 6.3 .. .. .. ..

South Africa 29.4 22.1 35.9 14.9 41.3 58.2 65.4 9.2 71.4

Sudan 0.6 172.8 1.6 91.8 3.0 86.3 5.7 123.6 12.7

6.6 23.8 8.2 28.0 10.5 69.9 17.8 23.2 21.9

Togo 3.1 24.9 3.9 43.5 5.6 26.1 7.1 51.2 10.8

Tunisia 5.9 230.5 19.4 83.9 35.7 57.7 56.3 27.7 71.9

Uganda 1.5 90.7 2.9 45.0 4.2 26.4 5.3 27.1 6.7

2.1 34.3 2.8 54.6 4.4 102.9 8.8 80.8 16.0

Zambia 1.3 70.4 2.1 22.4 2.6 145.0 6.4 25.0 8.0

Zimbabwe 2.9 6.1 3.1 8.2 3.3 59.4 5.3 17.1 6.2

ASIA

Afghanistan 0.1 661.2 0.7 185.9 2.1 91.4 4.0 101.8 8.1

55.6 12.3 62.4 44.6 90.2 13.6 102.6 18.4 121.5

0.8 24.6 1.0 211.1 3.1 104.1 6.3 108.7 13.2

.. .. 1.3 108.9 2.8 101.4 5.6 113.3 12.0

45.2 12.2 50.7 11.0 56.3 11.9 62.9 6.2 66.8

Cambodia 2.9 28.2 3.7 69.0 6.3 20.1 7.6 3.7 7.9

China 15.9 30.2 20.8 23.3 25.6 16.8 29.9 16.8 34.9

.. .. .. .. .. .. .. .. ..

94.2 14.6 107.9 9.1 117.8 3.9 122.4 6.1 129.8

India 1.2 103.0 2.4 78.1 4.4 58.3 6.9 115.3 14.8

Indonesia 5.5 58.5 8.7 54.2 13.5 56.2 21.1 34.4 28.3

3.3 52.2 5.1 24.2 6.3 64.5 10.4 84.4 19.2

0.1 289.1 0.3 591.4 2.2 .. .. .. ..

Jordan 22.9 5.5 24.2 17.5 28.4 93.7 55.0 35.1 74.4

52.0 10.1 57.3 37.0 78.4 12.8 88.5 .. ..

Lao PDR 1.0 98.2 2.0 78.4 3.5 205.7 10.8 .. ..

Lebanon 22.7 3.4 23.4 6.8 25.0 10.6 27.7 10.5 30.6

62.8 28.9 80.9 14.9 92.9 17.0 108.7 12.5 122.3

Malaysia 37.7 17.7 44.4 28.6 57.1 33.4 76.2 -1.0 75.4

15.0 53.2 22.9 64.7 37.7 34.1 50.6 69.5 85.8

Mongolia 8.9 45.9 13.0 25.7 16.3 29.0 21.0 .. ..

Myanmar 0.1 38.3 0.1 35.4 0.2 95.4 0.4 .. ..

Nepal 0.1 125.5 0.2 240.3 0.7 15.8 0.8 349.2 3.8

Oman 18.7 26.6 23.6 34.6 31.8 63.0 51.9 34.3 69.7

Table 1.12 (continued)
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPING ECONOMIES

1.2 38.8 1.6 105.0 3.3 151.9 8.3 165.0 22.0

Palestine 9.2 43.4 13.3 99.7 26.5 11.7 29.6 .. ..

Philippines 19.4 43.5 27.8 43.5 39.8 3.6 41.3 19.2 49.2

Qatar 39.8 33.2 53.0 24.9 66.3 38.7 91.9 19.2 109.5

67.9 3.4 70.2 8.4 76.1 4.3 79.4 4.4 82.9

Saudi Arabia 22.1 40.6 31.0 23.5 38.3 41.3 54.1 44.2 78.1

Singapore 80.4 3.7 83.4 10.8 92.4 9.1 100.8 8.5 109.3

4.9 47.2 7.2 57.0 11.4 42.7 16.2 59.7 25.9

Syrian Arab Republic 2.3 189.2 6.8 90.6 12.9 20.4 15.5 54.7 24.0

108.3 5.4 114.2 -12.1 100.3 -2.9 97.4 4.7 102.0

Thailand 25.8 52.9 39.4 9.2 43.0 12.8 48.5 30.0 63.0

33.2 17.9 39.1 22.8 48.1 24.0 59.6 .. ..

United Arab Emirates 64.7 13.6 73.6 17.0 86.1 17.1 100.8 17.5 118.4

2.4 42.2 3.3 78.5 6.0 79.0 10.7 70.1 18.2

Yemen 2.1 64.8 3.5 48.9 5.2 84.3 9.5 .. ..

LATIN AMERICA AND THE CARIBBEAN

47.8 17.7 56.2 15.7 65.1 57.4 102.4 17.2 120.0

Argentina 17.5 18.3 20.7 70.7 35.3 62.0 57.3 40.6 80.5

Aruba 61.8 12.1 69.3 39.2 96.5 8.9 105.0 .. ..

39.3 -4.5 37.5 55.0 58.1 22.5 71.2 .. ..

34.0 43.0 48.6 42.0 69.0 2.3 70.6 .. ..

19.9 16.8 23.2 61.8 37.6 17.8 44.3 -4.6 42.3

11.8 22.4 14.5 38.2 20.0 32.0 26.4 .. ..

19.5 31.1 25.6 39.5 35.7 29.7 46.3 14.4 52.9

Cayman Islands .. .. .. .. .. .. .. .. ..

Chile 42.8 15.3 49.4 25.7 62.1 9.2 67.8 11.5 75.6

Colombia 10.6 33.1 14.1 62.4 22.9 108.4 47.8 34.5 64.3

Costa Rica 12.5 49.3 18.7 16.4 21.7 17.1 25.4 29.0 32.8

Cuba 0.2 97.5 0.3 114.2 0.7 76.9 1.2 13.3 1.4

Dominica 17.9 73.3 31.0 98.3 61.5 .. .. .. ..

Dominican Republic 19.9 23.1 24.5 17.9 28.8 41.1 40.7 25.6 51.1

Ecuador 12.0 52.5 18.3 88.2 34.5 37.0 47.2 33.9 63.2

13.8 25.9 17.3 60.1 27.7 26.4 35.1 57.0 55.0

Grenada 7.4 454.5 41.1 1.4 41.6 7.3 44.7 .. ..

Guatemala 13.1 25.7 16.5 51.5 25.0 43.0 35.8 .. ..

Guyana 11.9 35.7 16.1 21.1 19.5 73.4 33.8 12.7 38.1

Haiti 1.7 139.2 4.0 20.7 4.9 20.4 5.9 .. ..

Honduras 4.9 13.1 5.6 81.1 10.1 76.2 17.8 71.1 30.4

Jamaica 45.3 33.7 60.6 35.4 82.1 24.1 101.9 3.5 105.4

25.8 14.4 29.5 24.3 36.6 21.0 44.3 18.7 52.6

Netherlands Antilles .. .. 108.7 -0.5 108.1 -0.5 107.5 .. ..

Nicaragua 4.6 93.4 8.8 55.3 13.7 49.8 20.5 59.4 32.7

Panama 17.5 53.0 26.7 1.0 27.0 55.0 41.9 23.0 51.5

Paraguay 28.8 3.5 29.9 -1.6 29.4 4.3 30.6 67.5 51.3

Table 1.12 (continued)
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPING ECONOMIES

Peru 8.6 23.9 10.7 38.0 14.7 35.4 20.0 50.0 30.0

10.9 -2.1 10.6 95.8 20.8 .. .. .. ..

Saint Lucia 9.2 -1.4 9.1 542.2 58.5 12.2 65.7 .. ..

8.6 524.9 53.8 -10.2 48.3 23.0 59.3 23.0 73.0

Suriname 24.6 54.1 38.0 25.2 47.5 8.4 51.5 35.7 69.9

Trinidad and Tobago 27.7 33.7 37.0 32.8 49.2 22.8 60.4 105.5 124.1

Uruguay 15.9 -3.4 15.4 20.2 18.5 91.9 35.5 87.9 66.8

25.6 6.5 27.3 17.8 32.2 45.2 46.7 47.8 69.0

42.6 8.1 46.1 28.3 59.1 23.5 73.0 .. ..

OCEANIA

American Samoa 3.4 1.5 3.5 1.4 3.5 .. .. .. ..

11.2 21.0 13.5 28.1 17.3 42.8 24.8 .. ..

French Polynesia 21.8 12.8 24.5 56.5 38.4 22.1 46.9 24.8 58.5

0.6 3.8 0.6 11.5 0.7 .. .. .. ..

Marshall Islands 1.1 6.3 1.1 -3.3 1.1 .. .. .. ..

0.1 5 714.7 5.4 115.8 11.7 9.3 12.8 .. ..

Nauru .. .. .. .. .. .. .. .. ..

New Caledonia 35.8 19.1 42.6 17.6 50.1 13.2 56.8 -1.6 55.9

Northern Mariana Islands 23.1 5.9 24.5 7.4 26.3 -2.5 25.6 .. ..

Palau .. .. .. .. .. .. .. .. ..

Papua New Guinea 0.3 12.9 0.3 166.5 0.8 54.0 1.3 .. ..

Samoa 1.5 284.6 5.8 50.7 8.8 48.4 13.0 .. ..

Solomon Islands 0.2 45.7 0.3 97.2 0.6 95.8 1.3 .. ..

Tonga 3.4 233.3 11.4 46.1 16.6 81.6 30.2 .. ..

.. .. .. .. .. .. .. .. ..

2.5 55.3 3.8 31.5 5.0 18.0 5.9 -4.8 5.6

TRANSITION ECONOMIES

Albania 27.6 29.7 35.8 10.2 39.5 23.8 48.9 .. ..

Armenia 2.3 61.0 3.8 78.3 6.7 56.9 10.5 .. ..

9.6 32.3 12.7 67.7 21.4 24.9 26.7 47.2 39.2

4.7 142.9 11.3 101.5 22.8 83.9 42.0 46.3 61.4

19.6 39.9 27.4 32.7 36.4 12.1 40.8 18.4 48.3

33.1 35.6 44.9 35.8 61.0 32.5 80.8 33.2 107.6

Croatia 53.5 9.1 58.4 9.8 64.2 2.2 65.6 49.5 98.0

Georgia 10.9 42.8 15.6 19.2 18.6 75.5 32.6 17.8 38.5

6.9 29.8 9.0 107.6 18.6 79.8 33.4 58.1 52.9

1.1 158.9 2.7 114.8 5.9 74.7 10.3 .. ..

8.0 41.4 11.3 64.2 18.5 40.5 25.9 24.6 32.3

Montenegro .. .. .. .. .. .. .. .. 132.5

Romania 23.5 38.5 32.5 45.2 47.1 31.1 61.8 .. ..

Russian Federation 12.1 108.3 25.2 104.9 51.7 61.2 83.4 .. ..

Serbia 36.7 32.1 48.5 30.1 63.1 -11.4 55.9 17.1 65.5

0.2 251.9 0.7 194.3 2.1 90.0 4.1 .. ..

Table 1.12 (continued)
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

TRANSITION ECONOMIES

TFYR Macedonia 18.1 111.4 38.2 27.0 48.6 28.0 62.1 11.8 69.5

0.2 11.9 0.2 437.6 1.0 114.4 2.2 .. ..

7.7 77.9 13.7 112.2 29.0 26.4 36.7 186.8 105.2

0.7 69.5 1.3 64.0 2.1 31.8 2.7 .. ..

Table 1.12 (continued)

Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.
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Table 1.13

Economies ranked by 2006 mobile phone penetration

Mobile phone subscribers per 100 inhabitants

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

1 105.1 14.0 119.8 17.2 140.4 11.5 156.5 -3.0 151.9

2 Lithuania 47.3 33.0 62.9 57.7 99.2 28.0 126.9 8.7 138.0

3 Montenegro .. .. .. .. .. .. .. .. 132.5

4 94.2 14.6 107.9 9.1 117.8 3.9 122.4 6.1 129.8

5 Trinidad and Tobago 27.7 33.7 37.0 32.8 49.2 22.8 60.4 105.5 124.1

6 Estonia 64.7 19.7 77.4 20.0 92.9 15.4 107.3 15.0 123.4

7 Italy 96.0 2.2 98.1 10.3 108.2 13.8 123.1 -0.1 123.0

8 62.8 28.9 80.9 14.9 92.9 17.0 108.7 12.5 122.3

9 55.6 12.3 62.4 44.6 90.2 13.6 102.6 18.4 121.5

10 47.8 17.7 56.2 15.7 65.1 57.4 102.4 17.2 120.0

11 United Arab Emirates 64.7 13.6 73.6 17.0 86.1 17.1 100.8 17.5 118.4

12 84.4 12.8 95.2 10.8 105.5 9.2 115.2 2.5 118.1

13 Israel 95.4 0.7 96.0 9.1 104.8 7.9 113.0 4.0 117.5

14 84.1 5.9 89.1 14.7 102.2 7.4 109.7 6.1 116.4

15 Portugal 81.9 16.9 95.8 2.1 97.8 11.6 109.1 6.3 116.0

16 Austria 83.2 4.8 87.2 11.7 97.3 1.1 98.4 13.3 111.5

17 Ireland 76.3 15.2 87.9 6.4 93.6 8.4 101.4 9.8 111.4

18 Iceland 89.8 7.4 96.4 4.2 100.5 4.3 104.8 4.5 109.5

19 Qatar 39.8 33.2 53.0 24.9 66.3 38.7 91.9 19.2 109.5

20 Singapore 80.4 3.7 83.4 10.8 92.4 9.1 100.8 8.5 109.3

21 Norway 86.0 5.8 90.9 8.2 98.4 4.6 102.9 5.6 108.6

22 Finland 86.7 4.9 90.9 5.1 95.6 4.3 99.6 8.2 107.8

23 33.1 35.6 44.9 35.8 61.0 32.5 80.8 33.2 107.6

24 83.2 6.0 88.2 7.3 94.6 6.3 100.6 6.5 107.1

25 Jamaica 45.3 33.7 60.6 35.4 82.1 24.1 101.9 3.5 105.4

26 7.7 77.9 13.7 112.2 29.0 26.4 36.7 186.8 105.2

27 Spain 81.6 6.9 87.2 2.5 89.4 3.4 92.4 10.7 102.3

28 108.3 5.4 114.2 -12.1 100.3 -2.9 97.4 4.7 102.0

29 Germany 71.6 9.6 78.5 10.1 86.4 10.8 95.8 6.4 101.9

30 Greece 84.5 6.7 90.2 10.3 99.5 -7.3 92.3 8.0 99.6

31 78.8 6.7 84.1 .6 84.6 8.5 91.8 8.0 99.1

32 Hungary 67.9 15.6 78.5 10.1 86.4 6.8 92.3 7.2 99.0

33 Croatia 53.5 9.1 58.4 9.8 64.2 2.2 65.6 49.5 98.0

34 Australia 64.0 12.7 72.2 14.5 82.6 10.6 91.4 6.2 97.0

35 Poland 36.4 25.3 45.6 32.8 60.5 26.7 76.7 25.7 96.4

36 Jersey 70.1 32.2 92.7 3.2 95.7 -0.6 95.1 0.0 95.1

37 39.4 33.5 52.6 27.7 67.1 20.7 81.0 17.2 94.9

38 49.2 31.2 64.5 20.6 77.8 5.9 82.3 12.3 92.5

39 78.2 5.8 82.7 5.6 87.4 3.5 90.5 1.9 92.2

40 Cyprus 52.9 30.4 69.0 13.3 78.1 10.1 86.0 5.8 90.9

41 54.3 25.8 68.4 16.1 79.4 6.2 84.3 7.7 90.8

42 83.5 4.3 87.1 6.3 92.5 -5.1 87.8 2.1 89.6

43 New Zealand 62.2 5.9 65.8 15.3 75.9 15.5 87.6 -0.7 86.9
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

44 15.0 53.2 22.9 64.7 37.7 34.1 50.6 69.5 85.8

45 Malta 71.6 4.2 74.6 5.1 78.4 5.5 82.7 3.1 85.2

46 66.7 5.7 70.5 6.4 75.0 5.9 79.4 7.1 85.1

47 67.9 3.4 70.2 8.4 76.1 4.3 79.4 4.4 82.9

48 Seychelles 53.9 8.7 58.6 -1.2 57.9 14.4 66.3 21.9 80.8

49 Argentina 17.5 18.3 20.7 70.7 35.3 62.0 57.3 40.6 80.5

50 Japan 63.7 6.7 67.9 5.5 71.6 3.5 74.2 7.3 79.6

51 Andorra 48.8 47.0 71.8 17.0 84.0 -2.1 82.2 -3.2 79.5

52 Saudi Arabia 22.1 40.6 31.0 23.5 38.3 41.3 54.1 44.2 78.1

53 48.8 10.3 53.8 14.7 61.7 8.0 66.7 16.2 77.5

54 Chile 42.8 15.3 49.4 25.7 62.1 9.2 67.8 11.5 75.6

55 Malaysia 37.7 17.7 44.4 28.6 57.1 33.4 76.2 -1.0 75.4

56 Jordan 22.9 5.5 24.2 17.5 28.4 93.7 55.0 35.1 74.4

57 Guernsey 61.0 13.5 69.2 5.5 73.0 0.0 73.0 0.0 73.0

58 8.6 524.9 53.8 -10.2 48.3 23.0 59.3 23.0 73.0

59 Tunisia 5.9 230.5 19.4 83.9 35.7 57.7 56.3 27.7 71.9

60 South Africa 29.4 22.1 35.9 14.9 41.3 58.2 65.4 9.2 71.4

61 Suriname 24.6 54.1 38.0 25.2 47.5 8.4 51.5 35.7 69.9

62 Oman 18.7 26.6 23.6 34.6 31.8 63.0 51.9 34.3 69.7

63 TFYR Macedonia 18.1 111.4 38.2 27.0 48.6 28.0 62.1 11.8 69.5

64 25.6 6.5 27.3 17.8 32.2 45.2 46.7 47.8 69.0

65 45.2 12.2 50.7 11.0 56.3 11.9 62.9 6.2 66.8

66 Uruguay 15.9 -3.4 15.4 20.2 18.5 91.9 35.5 87.9 66.8

67 Libyan Arab Jamahiriya .. .. .. .. .. .. .. .. 65.8

68 Serbia 36.7 32.1 48.5 30.1 63.1 -11.4 55.9 17.1 65.5

69 Colombia 10.6 33.1 14.1 62.4 22.9 108.4 47.8 34.5 64.3

70 Ecuador 12.0 52.5 18.3 88.2 34.5 37.0 47.2 33.9 63.2

71 Thailand 25.8 52.9 39.4 9.2 43.0 12.8 48.5 30.0 63.0

72 Algeria 1.3 254.8 4.5 219.8 14.5 186.9 41.5 51.7 63.0

73 Dominica 17.9 73.3 31.0 98.3 61.5 0.0 61.5 1.5 62.4

74 4.7 142.9 11.3 101.5 22.8 83.9 42.0 46.3 61.4

75 Mauritius 28.8 -7.1 26.7 55.2 41.5 37.6 57.1 7.4 61.3

76 French Polynesia 21.8 12.8 24.5 56.5 38.4 22.1 46.9 24.8 58.5

77 San Marino 59.9 -0.9 59.3 -0.6 59.0 -2.8 57.3 -2.2 56.1

78 New Caledonia 35.8 19.1 42.6 17.6 50.1 13.2 56.8 -1.6 55.9

79 13.8 25.9 17.3 60.1 27.7 26.4 35.1 57.0 55.0

80 Gabon 21.5 4.2 22.4 61.9 36.2 29.9 47.1 15.2 54.2

81 19.5 31.1 25.6 39.5 35.7 29.7 46.3 14.4 52.9

82 6.9 29.8 9.0 107.6 18.6 79.8 33.4 58.1 52.9

83 25.8 14.4 29.5 24.3 36.6 21.0 44.3 18.7 52.6

84 Canada 37.7 10.4 41.6 12.1 46.7 9.7 51.2 2.0 52.2

85 Morocco 21.3 17.1 25.0 25.2 31.2 30.9 40.9 27.4 52.1

86 24.7 18.2 29.2 7.2 31.3 43.1 44.8 16.1 52.1

87 Panama 17.5 53.0 26.7 1.0 27.0 55.0 41.9 23.0 51.5
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

88 Paraguay 28.8 3.5 29.9 -1.6 29.4 4.3 30.6 67.5 51.3

89 Dominican Republic 19.9 23.1 24.5 17.9 28.8 41.1 40.7 25.6 51.1

90 Philippines 19.4 43.5 27.8 43.5 39.8 3.6 41.3 19.2 49.2

91 19.6 39.9 27.4 32.7 36.4 12.1 40.8 18.4 48.3

92 19.9 16.8 23.2 61.8 37.6 17.8 44.3 -4.6 42.3

93 9.6 32.3 12.7 67.7 21.4 24.9 26.7 47.2 39.2

94 Georgia 10.9 42.8 15.6 19.2 18.6 75.5 32.6 17.8 38.5

95 Guyana 11.9 35.7 16.1 21.1 19.5 73.4 33.8 12.7 38.1

96 China 15.9 30.2 20.8 23.3 25.6 16.8 29.9 16.8 34.9

97 Mauritania 9.2 38.3 12.8 37.4 17.5 38.5 24.3 38.1 33.5

98 Costa Rica 12.5 49.3 18.7 16.4 21.7 17.1 25.4 29.0 32.8

99 Nicaragua 4.6 93.4 8.8 55.3 13.7 49.8 20.5 59.4 32.7

100 8.0 41.4 11.3 64.2 18.5 40.5 25.9 24.6 32.3

101 Lebanon 22.7 3.4 23.4 6.8 25.0 10.6 27.7 10.5 30.6

102 Honduras 4.9 13.1 5.6 81.1 10.1 76.2 17.8 71.1 30.4

103 Peru 8.6 23.9 10.7 38.0 14.7 35.4 20.0 50.0 30.0

104 Palestine 9.2 43.4 13.3 99.7 26.5 11.7 29.6 0.0 29.6

105 Indonesia 5.5 58.5 8.7 54.2 13.5 56.2 21.1 34.4 28.3

106 Gambia 7.5 46.0 11.0 9.2 12.0 35.8 16.3 59.2 25.9

107 4.9 47.2 7.2 57.0 11.4 42.7 16.2 59.7 25.9

108 Senegal 4.5 23.0 5.6 78.9 9.9 49.2 14.8 68.4 25.0

109 Nigeria 1.3 90.7 2.6 181.7 7.2 96.5 14.1 70.1 24.1

110 Syrian Arab Republic 2.3 189.2 6.8 90.6 12.9 20.4 15.5 54.7 24.0

111 Egypt 6.7 26.5 8.4 29.3 10.9 75.0 19.1 24.9 23.9

112 Ghana 1.9 100.3 3.7 112.1 7.9 0.7 8.0 189.1 23.1

113 6.2 23.6 7.7 17.7 9.1 33.1 12.1 82.6 22.0

114 1.2 38.8 1.6 105.0 3.3 151.9 8.3 165.0 22.0

115 6.6 23.8 8.2 28.0 10.5 69.9 17.8 23.2 21.9

116 9.5 21.5 11.6 20.7 14.0 21.6 17.0 23.0 20.9

117 3.3 52.2 5.1 24.2 6.3 64.5 10.4 84.4 19.2

118 3.8 33.1 5.0 54.7 7.8 73.5 13.5 37.2 18.5

119 2.4 42.2 3.3 78.5 6.0 79.0 10.7 70.1 18.2

120 2.1 34.3 2.8 54.6 4.4 102.9 8.8 80.8 16.0

121 India 1.2 103.0 2.4 78.1 4.4 58.3 6.9 115.3 14.8

122 Angola 0.9 148.5 2.3 188.1 6.7 5.3 7.0 103.9 14.3

123 0.8 24.6 1.0 211.1 3.1 104.1 6.3 108.7 13.2

124 Sudan 0.6 172.8 1.6 91.8 3.0 86.3 5.7 123.6 12.7

125 Lesotho 5.1 4.2 5.3 53.5 8.2 50.9 12.4 0.6 12.4

126 .. .. 1.3 108.9 2.8 101.4 5.6 113.3 12.0

127 1.4 67.1 2.4 58.6 3.7 65.1 6.2 88.2 11.6

128 Togo 3.1 24.9 3.9 43.5 5.6 26.1 7.1 51.2 10.8

129 Armenia 2.3 61.0 3.8 78.3 6.7 56.9 10.5 0.3 10.6

130 Afghanistan 0.1 661.2 0.7 185.9 2.1 91.4 4.0 101.8 8.1

131 Zambia 1.3 70.4 2.1 22.4 2.6 145.0 6.4 25.0 8.0

132 Cambodia 2.9 28.2 3.7 69.0 6.3 20.1 7.6 3.7 7.9
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

133 0.9 96.0 1.9 60.5 3.0 45.5 4.3 72.5 7.5

134 Uganda 1.5 90.7 2.9 45.0 4.2 26.4 5.3 27.1 6.7

135 Zimbabwe 2.9 6.1 3.1 8.2 3.3 59.4 5.3 17.1 6.2

136 .. .. 0.1 3095.7 3.2 57.1 5.0 16.6 5.8

137 2.5 55.3 3.8 31.5 5.0 18.0 5.9 -4.8 5.6

138 Madagascar 1.0 69.2 1.6 14.6 1.8 47.1 2.7 101.9 5.5

139 Chad 0.4 85.1 0.8 72.8 1.4 55.0 2.2 115.8 4.6

140 Nepal 0.1 125.5 0.2 240.3 0.7 15.8 0.8 349.2 3.8

141 Niger 0.1 339.8 0.6 91.6 1.2 79.9 2.1 4.5 2.2

142 Comoros .. .. 0.3 364.1 1.2 68.8 2.0 -2.2 2.0

143 Eritrea .. .. .. .. 0.5 93.9 0.9 47.9 1.4

144 Cuba 0.2 97.5 0.3 114.2 0.7 76.9 1.2 13.3 1.4

145 Ethiopia 0.1 88.6 0.1 74.3 0.2 115.7 0.5 106.1 1.1

146 Netherlands Antilles .. .. 108.7 -0.5 108.1 -0.5 107.5 .. ..

147 Aruba 61.8 12.1 69.3 39.2 96.5 8.9 105.0 .. ..

148 Sweden 88.9 10.2 98.0 -0.5 97.5 3.1 100.5 .. ..

149 Netherlands 75.9 9.1 82.8 10.3 91.3 6.4 97.1 .. ..

150 52.0 10.1 57.3 37.0 78.4 12.8 88.5 .. ..

151 Russian Federation 12.1 108.3 25.2 104.9 51.7 61.2 83.4 .. ..

152 Liechtenstein 35.6 112.6 75.8 -1.0 75.0 4.8 78.6 .. ..

153 42.6 8.1 46.1 28.3 59.1 23.5 73.0 .. ..

154 39.3 -4.5 37.5 55.0 58.1 22.5 71.2 .. ..

155 34.0 43.0 48.6 42.0 69.0 2.3 70.6 .. ..

156 Saint Lucia 9.2 -1.4 9.1 542.2 58.5 12.2 65.7 .. ..

157 Romania 23.5 38.5 32.5 45.2 47.1 31.1 61.8 .. ..

158 33.2 17.9 39.1 22.8 48.1 24.0 59.6 .. ..

159 Monaco 22.2 108.4 46.3 4.0 48.2 8.2 52.1 .. ..

160 Albania 27.6 29.7 35.8 10.2 39.5 23.8 48.9 .. ..

161 Grenada 7.4 454.5 41.1 1.4 41.6 7.3 44.7 .. ..

162 Guatemala 13.1 25.7 16.5 51.5 25.0 43.0 35.8 .. ..

163 Tonga 3.4 233.3 11.4 46.1 16.6 81.6 30.2 .. ..

164 Mayotte 13.6 56.1 21.2 5.6 22.4 26.6 28.3 .. ..

165 11.8 22.4 14.5 38.2 20.0 32.0 26.4 .. ..

166 11.2 21.0 13.5 28.1 17.3 42.8 24.8 .. ..

167 Namibia 8.0 46.0 11.6 22.2 14.2 71.3 24.4 .. ..

168 Mongolia 8.9 45.9 13.0 25.7 16.3 29.0 21.0 .. ..

169 7.0 26.9 8.9 30.9 11.7 71.0 20.0 .. ..

170 Cameroon 4.4 49.5 6.6 42.3 9.4 46.4 13.8 .. ..

171 Samoa 1.5 284.6 5.8 50.7 8.8 48.4 13.0 .. ..

172 0.1 5 714.7 5.4 115.8 11.7 9.3 12.8 .. ..

173 Congo 6.7 40.3 9.4 6.5 10.0 22.0 12.3 .. ..

174 Lao PDR 1.0 98.2 2.0 78.4 3.5 205.7 10.8 .. ..

175 1.1 158.9 2.7 114.8 5.9 74.7 10.3 .. ..

176 3.2 4.4 3.4 58.5 5.3 87.7 10.0 .. ..

177 Yemen 2.1 64.8 3.5 48.9 5.2 84.3 9.5 .. ..
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Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

178 Sao Tome and Principe 1.4 138.4 3.3 56.6 5.1 52.8 7.8 .. ..

179 Mali 0.5 355.4 2.3 59.8 3.6 112.8 7.7 .. ..

180 Haiti 1.7 139.2 4.0 20.7 4.9 20.4 5.9 .. ..

181 2.1 49.2 3.1 45.2 4.5 23.2 5.5 .. ..

182 Democratic Republic of the
Congo 1.1 73.6 1.8 93.3 3.6 33.9 4.8 .. ..

183 Liberia 0.1 2171.4 1.4 98.0 2.8 67.4 4.6 .. ..

184 0.2 251.9 0.7 194.3 2.1 90.0 4.1 .. ..

185 Malawi 0.8 56.3 1.3 39.8 1.8 85.2 3.3 .. ..

186 Rwanda 1.0 54.3 1.6 5.1 1.6 96.1 3.2 .. ..

187 0.7 69.5 1.3 64.0 2.1 31.8 2.7 .. ..

188 Central African Republic 0.3 203.7 1.0 58.8 1.5 61.3 2.5 .. ..

189 Guinea 1.2 21.4 1.4 38.0 2.0 19.0 2.4 .. ..

190 0.2 11.9 0.2 437.6 1.0 114.4 2.2 .. ..

191 0.7 20.0 0.9 60.3 1.4 42.4 2.0 .. ..

192 Papua New Guinea 0.3 12.9 0.3 166.5 0.8 54.0 1.3 .. ..

193 Solomon Islands 0.2 45.7 0.3 97.2 0.6 95.8 1.3 .. ..

194 Marshall Islands 1.1 6.3 1.1 -3.3 1.1 -3.5 1.1 .. ..

195 Myanmar 0.1 38.3 0.1 35.4 0.2 95.4 0.4 .. ..

Transition economy.
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Table 1.14

Internet users: economies by level of development and by region

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPED ECONOMIES

ASIA

Israel 1 125 200 12.4 1 264 500 18.4 1 496 600 12.6 1 685 900 12.6 1 899 100

Japan 59 220 000 4.1 61 640 000 28.9 79 480 000 7.3 85 290 000 2.6 87 540 000

EUROPE

Andorra 7 000 43.6 10 049 9.5 11 000 99.3 21 922 5.8 23 200

Austria 3 340 000 11.7 3 730 000 4.6 3 900 000 2.6 4 000 000 5.0 4 200 000

3 400 000 17.6 4 000 000 5.0 4 200 000 14.3 4 800 000 .. ..

Cyprus 210 000 19.0 250 000 19.2 298 000 9.4 326 000 9.4 356 600

2 600 180 -7.9 2 395 000 7.6 2 576 000 7.1 2 758 000 28.4 3 541 300

2 415 500 3.9 2 509 000 9.9 2 757 000 4.7 2 887 000 11.0 3 205 200

Estonia 444 000 35.1 600 000 11.7 670 000 3.0 690 000 10.1 760 000

Finland 2 529 000 1.2 2 560 000 4.7 2 680 000 4.5 2 800 000 4.5 2 925 400

18 342 000 20.6 22 119 000 9.2 24 159 000 10.2 26 631 000 13.0 30 100 000

Germany 28 000 000 17.9 33 000 000 6.7 35 200 000 6.5 37 500 000 2.9 38 600 000

Greece 1 485 281 15.7 1 718 435 13.8 1 955 000 2.4 2 001 000 2.4 2 048 100

Guernsey 30 000 10.0 33 000 9.1 36 000 .. .. .. ..

Hungary 1 600 000 50.0 2 400 000 12.5 2 700 000 11.1 3 000 000 16.7 3 500 000

Iceland 150 000 10.7 166 000 1.1 167 800 9.1 183 000 6.0 194 000

Ireland 1 102 000 14.3 1 260 000 -4.9 1 198 000 16.9 1 400 000 2.6 1 437 000

Italy 19 800 000 15.6 22 880 000 18.8 27 170 000 3.1 28 000 000 3.1 28 855 400

Jersey .. .. 20 000 35.0 27 000 .. .. .. ..

310 000 80.6 560 000 44.6 810 000 27.2 1 030 000 4.0 1 070 800

Liechtenstein 20 000 0.0 20 000 10.0 22 000 .. .. .. ..

Lithuania 500 000 39.1 695 700 10.2 767 000 15.1 882 900 22.7 1 083 000

165 000 3.0 170 000 59.3 270 810 16.3 315 000 7.6 339 000

Malta 80 410 19.4 96 022 16.3 111 634 14.0 127 247 .. ..

Monaco 15 500 3.2 16 000 6.3 17 000 5.9 18 000 11.1 20 000

Netherlands 8 200 000 3.7 8 500 000 17.6 10 000 000 20.6 12 060 000 20.6 14 544 400

Norway 1 398 600 13.2 1 583 300 13.2 1 792 000 89.7 3 400 000 19.8 4 074 100

Poland 8 880 000 1.0 8 970 000 0.3 9 000 000 11.1 10 000 000 10.0 11 000 000

Portugal 2 267 200 17.9 2 674 000 -3.7 2 575 700 14.1 2 939 000 9.3 3 213 000

San Marino 14 340 1.0 14 481 3.6 15 000 0.0 15 000 2.7 15 400

862 833 59.5 1 375 809 20.1 1 652 200 15.3 1 905 200 18.4 2 255 600

750 000 6.7 800 000 18.8 950 000 14.7 1 090 000 14.7 1 250 600

Spain 7 856 000 24.6 9 789 000 46.4 14 332 800 5.5 15 119 000 22.9 18 578 000

Sweden 5 125 000 10.3 5 655 000 20.2 6 800 000 1.3 6 890 000 1.3 6 981 200

3 000 000 13.3 3 400 000 2.9 3 500 000 5.7 3 700 000 17.8 4 360 000

25 000 000 4.1 26 025 000 8.0 28 100 295 1.5 28 515 000 17.6 33 534 000

NORTH AMERICA

.. .. 36 000 8.3 39 000 7.7 42 000 .. ..

Canada 15 200 000 15.8 17 600 000 13.6 20 000 000 10.0 22 000 000 .. ..

Greenland 25 000 24.0 31 000 22.6 38 000 .. .. .. ..
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

159 727 000 1.7 162 459 400 14.4 185 931 000 6.9 198 780 600 5.1 208 980 600

OCEANIA

Australia 10 500 000 7.6 11 300 000 15.0 13 000 000 9.2 14 190 000 7.8 15 300 000

New Zealand 1 908 000 10.6 2 110 000 11.4 2 350 000 17.2 2 754 000 16.2 3 200 000

DEVELOPING ECONOMIES

AFRICA

Algeria 500 000 30.0 650 000 130.8 1 500 000 28.0 1 920 000 28.1 2 460 000

Angola 41 000 0.0 41 000 82.9 75 000 13.3 85 000 .. ..

50 000 40.0 70 000 42.9 100 000 325.0 425 000 64.7 700 000

60 000 0.0 60 000 0.0 60 000 0.0 60 000 .. ..

25 000 92.0 48 000 10.8 53 200 21.4 64 600 23.8 80 000

8 000 75.0 14 000 78.6 25 000 60.0 40 000 50.0 60 000

Cameroon 60 000 66.7 100 000 70.0 170 000 47.1 250 000 48.0 370 000

16 000 25.0 20 000 25.0 25 000 0.0 25 000 16.0 29 000

Central African Republic 5 000 20.0 6 000 50.0 9 000 22.2 11 000 18.2 13 000

Chad 15 000 100.0 30 000 16.7 35 000 14.3 40 000 50.0 60 000

Comoros 3 200 56.3 5 000 60.0 8 000 150.0 20 000 5.0 21 000

Congo 5 000 200.0 15 000 140.0 36 000 38.9 50 000 40.0 70 000

90 000 55.6 140 000 14.3 160 000 25.0 200 000 50.0 300 000

Democratic Republic of the
Congo 50 000 50.0 75 000 50.0 112 500 25.0 140 625 28.0 180 000

4 500 44.4 6 500 38.5 9 000 11.1 10 000 10.0 11 000

Egypt 1 900 000 57.9 3 000 000 30.0 3 900 000 28.2 5 000 000 20.0 6 000 000

1 800 66.7 3 000 66.7 5 000 40.0 7 000 14.3 8 000

Eritrea 9 000 5.6 9 500 426.3 50 000 40.0 70 000 42.9 100 000

Ethiopia 50 000 50.0 75 000 50.7 113 000 45.1 164 000 .. ..

Gabon 25 000 40.0 35 000 14.3 40 000 67.5 67 000 20.9 81 000

Gambia 25 000 40.0 35 000 40.0 49 000 18.4 58 000 .. ..

Ghana 170 000 47.1 250 000 47.2 368 000 9.1 401 310 52.0 609 800

Guinea 35 000 14.3 40 000 15.0 46 000 8.7 50 000 0.0 50 000

14 000 35.7 19 000 36.8 26 000 19.2 31 000 19.4 37 000

400 000 150.0 1 000 000 5.5 1 054 920 5.3 1 111 000 149.4 2 770 300

Lesotho 21 000 42.9 30 000 43.3 43 000 19.8 51 500 .. ..

Liberia .. .. .. .. .. .. .. .. ..

Libyan Arab Jamahiriya 125 000 28.0 160 000 28.1 205 000 13.2 232 000 .. ..

Madagascar 55 000 28.2 70 500 27.7 90 000 11.1 100 000 10.0 110 000

Malawi 27 000 33.3 36 000 28.2 46 140 13.8 52 500 13.7 59 700

Mali 25 000 40.0 35 000 42.9 50 000 20.0 60 000 16.7 70 000

Mauritania 10 000 20.0 12 000 16.7 14 000 42.9 20 000 400.0 100 000

Mauritius 125 000 20.0 150 000 20.0 180 000 0.0 180 000 1.1 182 000

Mayotte .. .. .. .. .. .. .. .. ..

Morocco 700 000 42.9 1 000 000 250.0 3 500 000 31.4 4 600 000 32.6 6 100 000

50 000 66.0 83 000 66.3 138 000 29.0 178 000 .. ..

Namibia 50 000 30.0 65 000 15.4 75 000 7.5 80 600 .. ..

Niger 15 000 26.7 19 000 26.3 24 000 20.8 29 000 37.9 40 000
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Nigeria 420 000 78.6 750 000 136.0 1 769 661 182.5 5 000 000 60.0 8 000 000

Rwanda 25 000 24.0 31 000 22.6 38 000 31.6 50 000 30.0 65 000

Sao Tome and Principe 11 000 36.4 15 000 33.3 20 000 15.0 23 000 .. ..

Senegal 105 000 114.3 225 000 114.2 482 000 12.0 540 000 20.4 650 000

Seychelles 11 736 2.2 12 000 66.7 20 000 5.0 21 000 38.1 29 000

Sierra Leone 8 000 12.5 9 000 11.1 10 000 0.0 10 000 .. ..

Somalia 86 000 4.7 90 000 0.0 90 000 0.0 90 000 4.4 94 000

South Africa 3 100 000 7.3 3 325 000 7.2 3 566 000 43.0 5 100 000 .. ..

Sudan 300 000 212.3 937 000 21.7 1 140 000 145.6 2 800 000 25.0 3 500 000

20 000 35.0 27 000 33.3 36 000 15.6 41 600 .. ..

Togo 200 000 5.0 210 000 5.2 221 000 35.7 300 000 6.7 320 000

Tunisia 505 500 24.6 630 000 32.5 835 000 14.2 953 770 35.8 1 294 900

Uganda 100 000 25.0 125 000 60.0 200 000 150.0 500 000 50.0 750 000

80 000 212.5 250 000 33.2 333 000 15.4 384 300 .. ..

Zambia 52 420 109.8 110 000 110.0 231 000 44.9 334 800 .. ..

Zimbabwe 500 000 60.0 800 000 2.5 820 000 22.0 1 000 000 22.0 1 220 000

ASIA

Afghanistan 1 000 1900.0 20 000 25.0 25 000 1100.0 300 000 78.3 535 000

122 794 22.2 150 000 1.8 152 721 1.5 155 000 1.5 157 300

204 000 19.1 243 000 23.5 300 000 23.3 370 000 21.6 450 000

10 000 50.0 15 000 33.3 20 000 25.0 25 000 20.0 30 000

.. .. 48 000 16.7 56 000 16.1 65 000 154.8 165 600

Cambodia 30 000 16.7 35 000 17.1 41 000 7.3 44 000 .. ..

China 59 100 000 34.5 79 500 000 18.2 94 000 000 18.1 111 000 000 23.4 137 000 000

.. .. .. .. .. .. .. .. ..

2 918 800 10.1 3 212 800 8.3 3 479 700 1.3 3 526 200 6.9 3 770 400

India 16 580 000 11.5 18 481 044 89.4 35 000 000 71.4 60 000 000 .. ..

Indonesia 4 500 000 79.6 8 080 000 38.9 11 226 143 42.5 16 000 000 .. ..

3 168 000 51.5 4 800 000 14.6 5 500 000 27.3 7 000 000 157.1 18 000 000

25 000 20.0 30 000 20.0 36 000 .. .. .. ..

Jordan 307 469 44.4 444 000 41.8 629 524 14.3 719 800 10.7 796 900

250 000 126.8 567 000 5.8 600 000 16.7 700 000 16.7 816 700

Lao PDR 15 000 26.7 19 000 10.0 20 900 19.6 25 000 .. ..

Lebanon 400 000 25.0 500 000 20.0 600 000 16.7 700 000 35.7 950 000

115 000 4.3 120 000 25.0 150 000 13.3 170 000 17.6 200 000

Malaysia 7 842 000 10.2 8 643 000 14.3 9 879 000 11.5 11 016 000 2.5 11 292 000

15 000 13.3 17 000 11.8 19 000 5.8 20 100 .. ..

Mongolia 50 000 185.6 142 800 40.1 200 000 34.2 268 300 .. ..

Myanmar 200 5650.0 11 500 1.7 11 700 169.2 31 500 .. ..

Nepal 80 000 25.0 100 000 20.0 120 000 -6.3 112 500 121.7 249 400

Oman 180 000 16.7 210 000 16.7 245 000 16.3 285 000 12.0 319 200

1 000 000 700.0 8 000 000 25.0 10 000 000 5.0 10 500 000 14.3 12 000 000

Palestine 105 000 38.1 145 000 10.3 160 000 51.9 243 000 .. ..

Philippines 3 500 000 14.3 4 000 000 10.0 4 400 000 4.9 4 614 800 .. ..

Qatar 70 000 101.1 140 760 17.2 165 000 32.7 219 000 32.4 289 900

Table 1.14 (continued)
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26 270 000 11.2 29 220 000 8.1 31 580 000 4.5 33 010 000 3.4 34 120 000

Saudi Arabia 1 418 880 5.7 1 500 000 5.7 1 586 000 89.2 3 000 000 56.7 4 700 000

Singaporea 2 100 000 1.7 2 135 034 13.4 2 421 782 -28.5 1 731 600 -0.8 1 717 100

200 000 25.0 250 000 12.0 280 000 25.0 350 000 22.3 428 000

Syrian Arab Republic 365 000 67.1 610 000 31.1 800 000 37.5 1 100 000 36.4 1 500 000

10 720 000 9.5 11 740 000 4.0 12 210 000 8.2 13 210 000 .. ..

Thailand 4 800 000 25.6 6 030 000 15.6 6 971 500 1.6 7 084 200 19.5 8 465 800

4 300 000 39.5 6 000 000 70.3 10 220 000 9.6 11 204 300 9.6 12 283 500

United Arab Emirates 1 175 516 -5.6 1 110 207 11.6 1 238 464 12.8 1 397 207 22.3 1 708 500

1 500 000 106.5 3 098 007 104.8 6 345 049 68.8 10 710 980 37.1 14 683 800

Yemen 100 000 20.0 120 000 50.0 180 000 22.5 220 500 22.4 270 000

LATIN AMERICA AND THE CARIBBEAN

10 000 40.0 14 000 42.9 20 000 45.0 29 000 10.3 32 000

Argentina 4 100 000 10.5 4 530 000 35.8 6 153 603 11.5 6 863 466 19.2 8 183 700

Aruba 24 000 0.0 24 000 0.0 24 000 0.0 24 000 .. ..

60 000 40.0 84 000 10.7 93 000 10.8 103 000 .. ..

30 000 233.3 100 000 50.0 150 000 6.7 160 000 .. ..

.. .. .. .. 16 000 62.5 26 000 30.8 34 000

270 000 14.8 310 000 29.0 400 000 20.0 480 000 20.8 580 000

14 300 000 25.9 18 000 000 22.2 22 000 000 65.3 36 356 000 17.2 42 600 000

Cayman Islands .. .. .. .. .. .. .. .. ..

Chile 3 575 000 11.9 4 000 000 7.5 4 300 000 4.9 4 510 900 -7.9 4 155 600

Colombia 2 000 113 36.6 2 732 201 41.5 3 865 860 22.6 4 738 544 41.5 6 705 000

Costa Rica 815 745 10.3 900 000 11.1 1 000 000 10.0 1 100 000 10.4 1 214 400

Cuba 160 000 -38.8 98 000 53.1 150 000 26.7 190 000 26.3 240 000

Dominica 12 500 36.0 17 000 20.6 20 500 26.8 26 000 0.0 26 000

Dominican Republic 500 000 30.0 650 000 23.1 800 000 87.5 1 500 000 33.3 2 000 000

Ecuador 537 881 5.9 569 727 9.6 624 579 55.0 968 000 60.0 1 549 000

300 000 83.3 550 000 6.8 587 475 8.4 637 050 .. ..

Grenada 15 000 26.7 19 000 .. .. .. .. .. ..

Guatemala 400 000 37.5 550 000 38.2 760 000 31.6 1 000 000 32.0 1 320 000

Guyana 125 000 12.0 140 000 3.6 145 000 10.3 160 000 .. ..

Haiti 80 000 87.5 150 000 233.3 500 000 20.0 600 000 8.3 650 000

Honduras 168 560 10.1 185 510 21.3 225 000 15.6 260 000 29.7 337 300

Jamaica 600 000 33.3 800 000 33.4 1 067 000 15.5 1 232 300 .. ..

10 764 715 13.5 12 218 830 14.9 14 036 475 32.7 18 622 509 18.1 22 000 000

Netherlands Antilles .. .. .. .. .. .. .. .. ..

Nicaragua 90 000 11.1 100 000 25.0 125 000 12.0 140 000 10.7 155 000

Panama 144 963 19.4 173 085 13.6 196 548 4.9 206 178 6.7 220 000

Paraguay 100 000 20.0 120 000 66.7 200 000 0.0 200 000 30.0 260 000

Peru 2 400 000 18.8 2 850 000 13.0 3 220 000 42.9 4 600 000 32.6 6 100 000

10 000 .. .. .. .. .. .. .. ..

Saint Lucia .. .. 34 000 61.8 55 000 .. .. .. ..

Grenadines 6 000 16.7 7 000 14.3 8 000 25.0 10 000 .. ..

Suriname 20 000 15.0 23 000 30.4 30 000 6.7 32 000 .. ..

Table 1.14 (continued)
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Trinidad and Tobago 138 000 10.9 153 000 4.6 160 000 1.9 163 000 .. ..

Uruguay 380 000 39.5 530 000 7.0 567 175 17.8 668 000 13.2 756 000

1 244 000 55.5 1 935 000 14.1 2 207 000 50.1 3 313 000 25.0 4 139 800

30 000 0.0 30 000 0.0 30 000 0.0 30 000 .. ..

OCEANIA

American Samoa .. .. .. .. .. .. .. .. ..

50 000 10.0 55 000 10.9 61 000 6.6 65 000 23.1 80 000

French Polynesia 20 000 75.0 35 000 28.6 45 000 22.2 55 000 18.2 65 000

2 000 0.0 2 000 0.0 2 000 0.0 2 000 .. ..

Marshall Islands 1 250 12.0 1 400 42.9 2 000 10.0 2 200 .. ..

6 000 66.7 10 000 20.0 12 000 16.7 14 000 14.3 16 000

Nauru .. .. .. .. .. .. .. .. ..

New Caledonia 50 000 20.0 60 000 16.7 70 000 8.6 76 000 5.3 80 000

Northern Mariana Islands .. .. .. .. .. .. .. .. ..

Palau 4 000 .. .. .. .. .. .. .. ..

Papua New Guinea 75 000 6.7 80 000 12.5 90 000 16.7 105 000 4.8 110 000

Samoa 4 000 25.0 5 000 10.0 5 500 9.1 6 000 33.3 8 000

Solomon Islands 2 200 13.6 2 500 20.0 3 000 33.3 4 000 100.0 8 000

Tonga 2 900 3.4 3 000 0.0 3 000 0.0 3 000 3.3 3 100

1 250 44.0 1 800 66.7 3 000 .. .. .. ..

7 000 7.1 7 500 0.0 7 500 0.0 7 500 .. ..

TRANSITION ECONOMIES

Albania 12 000 150.0 30 000 150.0 75 000 150.7 188 000 150.6 471 200

Armenia 60 000 133.3 140 000 7.1 150 000 7.3 161 000 7.3 172 800

300 000 16.7 350 000 16.6 408 000 66.4 678 800 22.1 829 100

808 481 72.2 1 391 903 76.8 2 461 093 37.9 3 394 421 61.4 5 477 500

100 000 50.0 150 000 50.0 225 000 258.4 806 421 17.8 950 000

630 000 .. .. .. 1 234 000 29.0 1 591 705 17.5 1 870 000

Croatia 789 000 28.5 1 014 000 30.9 1 327 700 9.3 1 451 100 8.6 1 576 400

Georgia 73 500 59.2 117 020 50.1 175 600 54.6 271 400 22.3 332 000

250 000 20.0 300 000 33.3 400 000 52.3 609 200 104.7 1 247 000

152 000 31.6 200 000 31.5 263 000 6.5 280 000 6.5 298 100

150 000 92.0 288 000 41.0 406 000 35.5 550 000 32.3 727 700

Montenegro .. .. .. .. .. .. .. .. 266 000

Romania 2 200 000 81.8 4 000 000 12.5 4 500 000 6.1 4 773 000 6.1 5 062 500

Russian Federation 6 000 000 100.0 12 000 000 54.2 18 500 000 17.8 21 800 000 17.8 25 688 600

Serbia 640 000 32.3 847 000 .. .. .. .. .. 1 400 000

3 500 17.7 4 120 21.4 5 000 290.0 19 500 .. ..

TFYR Macedonia 100 000 26.0 126 000 26.2 159 000 0.6 159 889 67.6 268 000

.. .. 20 000 80.0 36 000 34.2 48 300 34.2 64 800

900 000 177.8 2 500 000 50.0 3 750 000 21.6 4 560 000 21.6 5 545 000

275 000 78.9 492 000 78.9 880 000 .. .. .. 1 700 000

Table 1.14 (continued)

Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.
a
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Table 1.15

Internet penetration: economies by level of development and by region

Internet users per 100 inhabitants

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPED ECONOMIES

ASIA

Israel 16.9 10.2 18.7 16.8 21.8 12.0 24.4 8.7 26.6

Japan 46.5 3.9 48.3 28.9 62.2 7.2 66.8 2.6 68.5

EUROPE

Andorra 10.4 33.3 13.9 3.0 14.3 95.0 27.9 2.3 28.6

Austria 41.2 11.1 45.8 3.7 47.5 1.5 48.2 4.9 50.6

32.8 17.2 38.5 4.5 40.2 14.2 45.9 .. ..

Cyprus 26.6 17.6 31.3 16.3 36.3 7.3 39.0 7.0 41.7

25.5 -7.9 23.5 7.5 25.2 7.0 27.0 27.6 34.4

44.6 3.3 46.0 9.7 50.5 4.3 52.7 10.6 58.3

Estonia 32.6 35.7 44.2 12.1 49.6 3.3 51.2 10.4 56.5

Finland 48.5 1.0 49.0 4.7 51.3 3.9 53.3 4.3 55.6

30.8 20.1 36.9 8.3 40.0 10.1 44.0 12.6 49.6

Germany 33.9 17.9 40.0 6.7 42.7 6.3 45.4 2.9 46.7

Greece 13.5 11.3 15.0 17.5 17.6 2.2 18.0 2.2 18.4

Guernsey 50.0 10.0 55.0 9.1 60.0 .. .. .. ..

Hungary 15.8 50.3 23.7 12.7 26.7 11.1 29.7 17.0 34.8

Iceland 51.7 10.7 57.2 1.1 57.9 9.1 63.1 2.5 64.7

Ireland 28.0 12.9 31.7 -6.3 29.7 13.8 33.7 1.2 34.1

Italy 35.1 12.7 39.5 18.5 46.8 2.9 48.2 3.0 49.6

Jersey .. .. 22.8 34.8 30.8 .. .. .. ..

13.3 81.4 24.1 46.5 35.4 26.1 44.6 4.4 46.6

Liechtenstein 62.5 -3.0 60.6 6.8 64.7 -2.9 62.9 0.0 62.9

Lithuania 14.4 40.3 20.2 10.2 22.2 15.8 25.7 23.0 31.7

36.7 3.0 37.8 55.8 58.9 16.3 68.5 5.3 72.1

Malta 20.8 18.8 24.7 15.7 28.6 13.6 32.5 .. ..

Monaco 47.8 2.6 49.1 5.6 51.8 5.2 54.5 11.1 60.6

Netherlands 50.6 3.1 52.2 18.1 61.6 20.1 74.0 20.1 88.8

Norway 30.7 12.5 34.6 12.7 39.0 88.9 73.6 19.3 87.8

Poland 23.2 1.1 23.5 .4 23.6 11.2 26.2 10.1 28.9

Portugal 21.8 17.3 25.5 -4.2 24.5 14.5 28.0 8.8 30.5

San Marino 51.2 -0.8 50.8 1.8 51.7 -3.3 50.0 -0.6 49.7

16.0 59.4 25.6 20.0 30.7 15.3 35.4 18.3 41.8

37.6 6.6 40.1 18.7 47.6 14.4 54.4 13.2 61.6

Spain 19.1 20.0 22.9 44.7 33.2 1.9 33.8 21.8 41.2

Sweden 57.3 9.8 63.0 19.8 75.5 1.0 76.2 1.0 77.0

41.2 12.1 46.2 2.1 47.2 5.1 49.6 17.5 58.3

42.3 3.4 43.7 7.4 47.0 1.7 47.8 17.2 56.0

NORTH AMERICA

.. .. 58.1 6.6 61.9 6.0 65.6 .. ..

Canada 48.3 14.7 55.4 12.5 62.3 8.9 67.9 .. ..
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

Greenland 44.3 23.6 54.8 22.1 66.9 -0.4 66.7 .. ..

54.7 0.7 55.1 13.3 62.5 5.3 65.7 4.2 68.5

OCEANIA

Australia 53.5 6.3 56.8 14.9 65.3 7.8 70.4 6.7 75.1

New Zealand 48.4 10.3 53.4 10.3 58.9 16.0 68.3 15.3 78.8

DEVELOPING ECONOMIES

AFRICA

Algeria 1.6 28.0 2.0 127.1 4.6 25.9 5.8 26.4 7.4

Angola 0.3 -2.9 0.3 86.6 0.5 2.5 0.5 .. ..

0.7 35.4 1.0 38.3 1.4 311.4 5.7 42.0 8.0

3.4 -1.7 3.4 -0.6 3.3 -2.0 3.3 .. ..

0.2 87.3 0.4 1.5 0.4 22.9 0.5 20.2 0.6

0.1 70.6 0.2 82.1 0.4 49.8 0.5 44.6 0.8

Cameroon 0.4 62.3 0.6 69.6 1.0 46.9 1.5 45.5 2.2

3.6 22.3 4.3 22.3 5.3 -2.1 5.2 7.1 5.6

Central African Republic 0.1 14.8 0.1 58.8 0.2 18.3 0.3 16.7 0.3

Chad 0.2 94.8 0.4 6.5 0.4 3.7 0.4 45.8 0.6

Comoros 0.4 .. 0.6 58.0 1.0 146.9 2.5 2.4 2.6

Congo 0.2 182.9 0.4 119.9 0.9 32.6 1.3 35.9 1.7

0.5 54.2 0.8 12.5 0.9 16.4 1.1 47.6 1.6

Democratic Republic of the Congo 0.1 45.8 0.1 45.6 0.2 21.3 0.2 24.2 0.3

0.6 40.6 0.9 34.0 1.2 7.1 1.2 6.2 1.3

Egypt 2.8 54.8 4.4 27.5 5.6 25.8 7.0 13.5 8.0

0.4 63.1 0.6 63.2 1.1 37.1 1.4 9.1 1.6

Eritrea 0.2 63.1 0.2 63.2 1.2 34.3 1.6 37.8 2.2

Ethiopia 0.1 45.7 0.1 44.3 0.2 35.7 0.2 .. ..

Gabon 1.9 35.8 2.6 13.4 3.0 63.9 4.9 18.3 5.7

Gambia 1.9 36.9 2.6 30.4 3.4 13.7 3.8 .. ..

Ghana 0.8 43.2 1.2 46.5 1.7 5.5 1.8 48.9 2.7

Guinea 0.5 13.0 0.5 14.3 0.6 6.0 0.6 -16.7 0.5

1.1 13.0 1.5 33.7 2.0 16.6 2.3 -1.9 2.3

1.3 148.3 3.2 2.0 3.2 0.9 3.2 143.3 7.9

Lesotho 1.1 42.1 1.6 40.4 2.2 17.3 2.6 .. ..

Liberia .. .. .. .. .. .. .. .. ..

Libyan Arab Jamahiriya 2.2 28.7 2.9 25.2 3.6 9.5 4.0 .. ..

Madagascar 0.3 24.6 0.4 24.3 0.5 8.1 0.5 7.2 0.6

Malawi 0.3 32.7 0.3 9.0 0.4 9.0 0.4 11.2 0.5

Mali 0.2 37.0 0.3 39.8 0.5 17.5 0.5 -5.0 0.5

Mauritania 0.4 16.9 0.4 7.7 0.5 38.7 0.7 385.8 3.2

Mauritius 10.3 19.0 12.3 19.0 14.6 -1.6 14.4 0.3 14.4

Mayotte .. .. .. .. .. .. .. .. ..

Morocco 2.4 40.9 3.4 245.3 11.7 29.6 15.2 30.8 19.9

0.3 62.1 0.4 62.3 0.7 23.6 0.9 .. ..

Namibia 2.7 27.3 3.4 10.2 3.7 6.4 4.0 .. ..
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2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

Niger 0.1 21.1 0.2 25.0 0.2 7.5 0.2 33.4 0.3

Nigeria 0.3 73.9 0.6 128.9 1.4 173.1 3.8 56.6 6.0

Rwanda 0.3 20.6 0.4 21.4 0.4 23.4 0.6 27.3 0.7

Sao Tome and Principe 7.6 33.6 10.2 30.7 13.3 12.7 15.0 .. ..

Senegal 1.0 108.5 2.2 114.6 4.7 -0.6 4.6 17.5 5.4

Seychelles 14.1 1.0 14.3 64.7 23.5 3.8 24.4 36.5 33.3

Sierra Leone 0.2 7.4 0.2 6.5 0.2 .. 0.2 .. ..

Somalia 1.2 1.3 1.2 -3.1 1.1 -3.3 1.1 1.1 1.1

South Africa 6.7 6.4 7.1 6.6 7.6 42.4 10.8 .. ..

Sudan 0.9 208.3 2.8 17.4 3.3 141.6 8.0 18.5 9.5

1.9 33.7 2.6 28.4 3.3 10.9 3.7 .. ..

Togo 3.7 1.3 3.8 -0.1 3.7 28.4 4.8 1.1 4.9

Tunisia 5.2 23.4 6.4 31.2 8.4 13.0 9.5 34.2 12.7

Uganda 0.4 20.8 0.5 54.5 0.7 141.3 1.7 44.8 2.5

0.2 206.4 0.7 30.7 0.9 13.3 1.0 .. ..

Zambia 0.5 106.3 1.0 106.5 2.0 45.0 2.9 .. ..

Zimbabwe 4.3 58.2 6.8 1.4 6.9 10.5 7.6 19.9 9.1

ASIA

Afghanistan 0.0 1803.0 0.1 19.1 0.1 1048.2 1.0 71.3 1.7

17.5 20.4 21.1 0.4 21.2 0.1 21.2 0.1 21.3

0.2 16.9 0.2 21.2 0.2 21.1 0.3 19.4 0.3

1.8 .. 2.5 25.2 3.1 18.4 3.7 18.0 4.4

.. .. 13.7 13.4 15.6 12.9 17.6 148.1 43.6

Cambodia 0.2 14.0 0.3 14.6 0.3 4.6 0.3 .. ..

China 4.6 33.7 6.1 17.5 7.2 17.4 8.4 23.0 10.4

.. .. .. .. .. .. .. .. ..

43.0 9.7 47.2 6.6 50.3 -0.6 50.0 4.7 52.3

India 1.6 9.8 1.7 86.5 3.2 68.9 5.4 .. ..

Indonesia 2.1 77.1 3.8 34.2 5.0 42.4 7.2 .. ..

4.8 49.3 7.2 11.8 8.1 24.7 10.1 150.7 25.3

0.1 16.7 0.1 15.6 0.1 .. .. .. ..

Jordan 5.8 40.2 8.1 38.5 11.2 12.5 12.6 8.1 13.6

10.6 115.8 22.9 2.9 23.5 10.6 26.0 13.3 29.5

Lao PDR 0.3 23.3 0.3 7.9 0.4 17.0 0.4 .. ..

Lebanon 11.7 22.1 14.3 18.3 16.9 15.7 19.6 34.6 26.3

26.1 2.0 26.7 20.9 32.2 7.6 34.7 10.8 38.4

Malaysia 32.0 7.9 34.5 11.9 38.6 11.2 42.9 1.9 43.8

5.4 9.4 5.9 8.0 6.3 4.7 6.6 .. ..

Mongolia 2.1 182.1 5.8 31.0 7.6 33.1 10.1 .. ..

Myanmar 0.0 5635.5 0.0 -0.4 0.0 163.8 0.1 .. ..

Nepal 0.3 22.5 0.4 14.8 0.5 -14.5 0.4 117.3 0.9

Oman 7.2 15.7 8.4 15.7 9.7 14.5 11.1 10.3 12.2

0.7 684.5 5.3 22.6 6.6 4.0 6.8 12.1 7.6

Palestine 3.0 32.0 4.0 8.5 4.3 51.1 6.6 .. ..

Philippines 4.4 12.1 4.9 7.9 5.3 2.9 5.5 .. ..
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

Qatar 10.4 89.8 19.8 12.5 22.3 25.9 28.1 22.9 34.5

55.2 10.7 61.1 7.6 65.7 4.1 68.4 3.0 70.4

Saudi Arabia 6.3 2.9 6.4 3.0 6.6 84.4 12.2 52.8 18.7

Singaporea 50.5 1.4 51.2 13.2 57.9 -31.3 39.8 -1.5 39.2

1.1 23.1 1.3 10.8 1.4 17.3 1.7 21.3 2.0

Syrian Arab Republic 2.1 63.1 3.5 26.3 4.4 31.6 5.8 33.1 7.7

47.6 9.1 51.9 3.6 53.8 7.8 58.0 .. ..

Thailand 7.7 24.5 9.6 14.6 10.9 0.8 11.0 18.5 13.1

6.1 37.6 8.4 68.0 14.2 8.2 15.3 8.2 16.6

United Arab Emirates 31.3 -12.3 27.5 5.3 28.9 7.3 31.0 18.1 36.7

1.9 103.7 3.8 102.1 7.6 66.6 12.7 35.3 17.2

Yemen 0.5 16.1 0.6 45.8 0.9 21.0 1.1 18.7 1.2

LATIN AMERICA AND THE CARIBBEAN

12.5 36.6 17.1 41.1 24.1 43.3 34.5 9.0 37.6

Argentina 10.9 9.5 12.0 34.6 16.1 10.5 17.8 17.6 20.9

Aruba 24.0 -1.0 23.8 -1.0 23.5 -1.0 23.3 .. ..

19.4 40.0 27.1 7.3 29.1 10.8 32.2 .. ..

10.5 231.0 34.7 49.0 51.7 5.9 54.8 .. ..

.. .. .. .. 6.2 56.5 9.6 26.1 12.1

3.1 12.5 3.5 26.6 4.4 17.8 5.2 18.6 6.2

8.0 24.1 9.9 20.6 12.0 63.0 19.5 15.6 22.6

Cayman Islands .. .. .. .. .. .. .. .. ..

Chile 23.8 10.6 26.3 6.2 27.9 3.7 28.9 -12.8 25.2

Colombia 4.6 35.1 6.2 36.7 8.5 21.8 10.4 39.4 14.5

Costa Rica 20.3 6.4 21.6 9.0 23.5 8.0 25.4 8.6 27.6

Cuba 1.4 -38.9 0.9 52.9 1.3 26.3 1.7 26.1 2.1

Dominica 18.4 36.0 25.0 20.6 30.1 26.8 38.2 1.5 38.8

Dominican Republic 5.8 28.2 7.5 21.5 9.1 85.0 16.8 31.7 22.2

Ecuador 4.1 5.1 4.3 8.9 4.7 54.5 7.3 57.8 11.5

4.6 78.4 8.3 7.3 8.9 4.2 9.3 .. ..

Grenada 14.7 25.4 18.4 .. .. .. .. .. ..

Guatemala 3.3 33.9 4.5 34.5 6.0 32.2 7.9 28.8 10.2

Guyana 17.0 11.8 19.0 3.4 19.6 10.2 21.7 .. ..

Haiti 1.0 96.2 1.9 222.0 6.1 15.5 7.0 6.8 7.5

Honduras 2.5 7.1 2.7 17.8 3.2 12.3 3.6 26.9 4.6

Jamaica 22.9 32.3 30.3 31.4 39.8 16.8 46.5 .. ..

10.7 11.9 12.0 11.8 13.4 30.1 17.4 16.7 20.3

Netherlands Antilles .. .. .. .. .. .. .. .. ..

Nicaragua 1.7 9.2 1.9 22.7 2.3 10.7 2.6 7.9 2.8

Panama 4.8 15.2 5.5 11.8 6.2 3.0 6.4 4.8 6.7

Paraguay 1.7 17.0 2.0 64.2 3.3 -2.3 3.2 27.1 4.1

Peru 9.0 15.8 10.4 11.6 11.6 41.7 16.4 30.7 21.5

21.7 .. .. .. .. .. .. .. ..

Saint Lucia .. .. 21.7 59.7 34.6 .. .. .. ..

5.2 15.7 6.0 13.3 6.8 23.9 8.4 .. ..

Table 1.15 (continued)
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2004–2005 2005 % change

2005–2006 2006

Suriname 4.5 14.0 5.2 29.3 6.7 5.7 7.1 .. ..

Trinidad and Tobago 10.6 10.4 11.7 4.2 12.1 1.3 12.3 .. ..

Uruguay 11.8 39.0 16.4 6.7 17.5 17.4 20.6 5.4 21.7

4.9 52.6 7.5 11.9 8.4 46.9 12.4 22.8 15.2

28.3 -0.9 28.0 -1.5 27.6 -1.3 27.3 .. ..

OCEANIA

American Samoa .. .. .. .. .. .. .. .. ..

6.2 8.9 6.8 9.8 7.4 5.5 7.9 21.5 9.5

French Polynesia 8.3 71.4 14.3 26.0 18.0 19.4 21.5 16.5 25.0

2.3 -2.3 2.3 -2.2 2.2 -2.2 2.2 .. ..

Marshall Islands 2.4 9.9 2.6 37.7 3.6 6.1 3.9 .. ..

5.6 0 65.1 9.3 18.9 11.0 15.6 12.7 13.3 14.4

Nauru .. .. .. .. .. .. .. .. ..

New Caledonia 22.4 17.7 26.3 14.5 30.1 6.6 32.1 3.6 33.3

Northern Mariana Islands .. .. .. .. .. .. .. .. ..

Palau .. .. .. .. .. .. .. .. ..

Papua New Guinea 1.4 3.3 1.4 8.6 1.5 15.7 1.8 2.8 1.8

Samoa 2.2 23.6 2.8 8.8 3.0 7.9 3.3 31.2 4.3

Solomon Islands 0.5 11.1 0.6 17.4 0.6 30.5 0.8 90.3 1.6

Tonga 3.0 3.2 3.0 -0.2 3.0 -0.4 3.0 2.3 3.1

.. .. .. .. .. .. .. .. ..

3.5 4.5 3.7 -2.4 3.6 -2.3 3.5 .. ..

TRANSITION ECONOMIES

Albania 0.4 150.8 1.0 140.6 2.4 155.5 6.0 149.0 15.0

Armenia 2.0 134.1 4.6 7.5 5.0 7.7 5.3 7.7 5.7

3.6 16.0 4.2 15.9 4.9 65.2 8.1 21.3 9.8

8.2 73.0 14.1 77.9 25.1 38.6 34.8 62.4 56.5

2.6 49.6 3.9 48.4 5.8 254.7 20.6 17.8 24.3

8.0 .. .. .. 15.9 29.5 20.6 18.4 24.4

Croatia 18.1 28.5 23.2 29.5 30.0 6.2 31.9 8.4 34.6

Georgia 1.6 61.0 2.6 51.4 3.9 56.3 6.1 23.4 7.5

1.7 20.2 2.0 33.5 2.7 52.5 4.1 104.8 8.4

3.0 30.8 4.0 30.2 5.2 3.0 5.3 5.3 5.6

3.5 92.9 6.8 40.0 9.5 37.4 13.1 32.3 17.3

Montenegro .. .. .. .. .. .. .. .. ..

Romania 10.1 82.7 18.5 12.6 20.8 6.4 22.1 6.0 23.4

Russian Federation 4.1 101.0 8.3 54.9 12.9 17.8 15.1 19.0 18.0

Serbia 8.5 32.3 11.3 .. .. .. .. .. 13.8

0.1 14.8 0.1 26.0 0.1 277.4 0.3 .. ..

TFYR Macedonia 5.0 25.4 6.2 26.2 7.8 0.6 7.9 66.8 13.1

.. .. 0.4 77.4 0.7 37.2 1.0 32.2 1.3

1.9 180.9 5.3 50.6 7.9 22.6 9.7 22.3 11.9

1.1 76.7 1.9 73.0 3.3 .. .. .. 6.3

Table 1.15 (continued)

Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.
a
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Table 1.16

Economies ranked by 2006 Internet penetration

Internet users per 100 inhabitants

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

1 Netherlands 50.6 3.1 52.2 18.1 61.6 20.1 74.0 20.1 88.8

2 Norway 30.7 12.5 34.6 12.7 39.0 88.9 73.6 19.3 87.8

3 New Zealand 48.4 10.3 53.4 10.3 58.9 16.0 68.3 15.3 78.8

4 Sweden 57.3 9.8 63.0 19.8 75.5 1.0 76.2 1.0 77.0

5 Australia 53.5 6.3 56.8 14.9 65.3 7.8 70.4 6.7 75.1

6 36.7 3.0 37.8 55.8 58.9 16.3 68.5 5.3 72.1

7 55.2 10.7 61.1 7.6 65.7 4.1 68.4 3.0 70.4

8 Japan 46.5 3.9 48.3 28.9 62.2 7.2 66.8 2.6 68.5

9 54.7 0.7 55.1 13.3 62.5 5.3 65.7 4.2 68.5

10 Canada 48.3 14.7 55.4 12.5 62.3 8.9 67.9 -0.5 67.5

11 Greenland 44.3 23.6 54.8 22.1 66.9 -0.4 66.7 -1.7 65.5

12 Iceland 51.7 10.7 57.2 1.1 57.9 9.1 63.1 2.5 64.7

13 .. .. 58.1 6.6 61.9 6.0 65.6 -1.5 64.6

14 Liechtenstein 62.5 -3.0 60.6 6.8 64.7 -2.9 62.9 0.0 62.9

15 37.6 6.6 40.1 18.7 47.6 14.4 54.4 13.2 61.6

16 Monaco 47.8 2.6 49.1 5.6 51.8 5.2 54.5 11.1 60.6

17 Guernsey 50.0 10.0 55.0 9.1 60.0 0.0 60.0 0.0 60.0

18 44.6 3.3 46.0 9.7 50.5 4.3 52.7 10.6 58.3

19 41.2 12.1 46.2 2.1 47.2 5.1 49.6 17.5 58.3

20 47.6 9.1 51.9 3.6 53.8 7.8 58.0 -0.1 57.9

21 Estonia 32.6 35.7 44.2 12.1 49.6 3.3 51.2 10.4 56.5

22 8.2 73.0 14.1 77.9 25.1 38.6 34.8 62.4 56.5

23 42.3 3.4 43.7 7.4 47.0 1.7 47.8 17.2 56.0

24 Finland 48.5 1.0 49.0 4.7 51.3 3.9 53.3 4.3 55.6

25 10.5 231.0 34.7 49.0 51.7 5.9 54.8 -0.7 54.4

26 43.0 9.7 47.2 6.6 50.3 -0.6 50.0 4.7 52.3

27 Austria 41.2 11.1 45.8 3.7 47.5 1.5 48.2 4.9 50.6

28 San Marino 51.2 -0.8 50.8 1.8 51.7 -3.3 50.0 -.6 49.7

29 Italy 35.1 12.7 39.5 18.5 46.8 2.9 48.2 3.0 49.6

30 30.8 20.1 36.9 8.3 40.0 10.1 44.0 12.6 49.6

31 Germany 33.9 17.9 40.0 6.7 42.7 6.3 45.4 2.9 46.7

32 13.3 81.4 24.1 46.5 35.4 26.1 44.6 4.4 46.6

33 Jamaica 22.9 32.3 30.3 31.4 39.8 16.8 46.5 -0.4 46.3

34 32.8 17.2 38.5 4.5 40.2 14.2 45.9 -.2 45.8

35 Malaysia 32.0 7.9 34.5 11.9 38.6 11.2 42.9 1.9 43.8

36 .. .. 13.7 13.4 15.6 12.9 17.6 148.1 43.6

37 16.0 59.4 25.6 20.0 30.7 15.3 35.4 18.3 41.8

38 Cyprus 26.6 17.6 31.3 16.3 36.3 7.3 39.0 7.0 41.7

39 Spain 19.1 20.0 22.9 44.7 33.2 1.9 33.8 21.8 41.2

40 Singaporea 50.5 1.4 51.2 13.2 57.9 -31.3 39.8 -1.5 39.2

41 Dominica 18.4 36.0 25.0 20.6 30.1 26.8 38.2 1.5 38.8

42 26.1 2.0 26.7 20.9 32.2 7.6 34.7 10.8 38.4
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

43 12.5 36.6 17.1 41.1 24.1 43.3 34.5 9.0 37.6

44 United Arab Emirates 31.3 -12.3 27.5 5.3 28.9 7.3 31.0 18.1 36.7

45 Hungary 15.8 50.3 23.7 12.7 26.7 11.1 29.7 17.0 34.8

46 Croatia 18.1 28.5 23.2 29.5 30.0 6.2 31.9 8.4 34.6

47 Qatar 10.4 89.8 19.8 12.5 22.3 25.9 28.1 22.9 34.5

48 25.5 -7.9 23.5 7.5 25.2 7.0 27.0 27.6 34.4

49 Ireland 28.0 12.9 31.7 -6.3 29.7 13.8 33.7 1.2 34.1

50 Seychelles 14.1 1.0 14.3 64.7 23.5 3.8 24.4 36.5 33.3

51 Saint Lucia .. .. 21.7 59.7 34.6 -1.2 34.2 -2.4 33.3

52 New Caledonia 22.4 17.7 26.3 14.5 30.1 6.6 32.1 3.6 33.3

53 Lithuania 14.4 40.3 20.2 10.2 22.2 15.8 25.7 23.0 31.7

54 Malta 20.8 18.8 24.7 15.7 28.6 13.6 32.5 -3.7 31.3

55 19.4 40.0 27.1 7.3 29.1 10.8 32.2 -3.0 31.2

56 Jersey .. .. 22.8 34.8 30.8 -0.6 30.6 0.0 30.6

57 Portugal 21.8 17.3 25.5 -4.2 24.5 14.5 28.0 8.8 30.5

58 10.6 115.8 22.9 2.9 23.5 10.6 26.0 13.3 29.5

59 Poland 23.2 1.1 23.5 .4 23.6 11.2 26.2 10.1 28.9

60 Andorra 10.4 33.3 13.9 3.0 14.3 95.0 27.9 2.3 28.6

61 Costa Rica 20.3 6.4 21.6 9.0 23.5 8.0 25.4 8.6 27.6

62 28.3 -0.9 28.0 -1.5 27.6 -1.3 27.3 -0.9 27.0

63 Israel 16.9 10.2 18.7 16.8 21.8 12.0 24.4 8.7 26.6

64 Lebanon 11.7 22.1 14.3 18.3 16.9 15.7 19.6 34.6 26.3

65 4.8 49.3 7.2 11.8 8.1 24.7 10.1 150.7 25.3

66 Chile 23.8 10.6 26.3 6.2 27.9 3.7 28.9 -12.8 25.2

67 French Polynesia 8.3 71.4 14.3 26.0 18.0 19.4 21.5 16.5 25.0

68 8.0 .. .. .. 15.9 29.5 20.6 18.4 24.4

69 2.6 49.6 3.9 48.4 5.8 254.7 20.6 17.8 24.3

70 Romania 10.1 82.7 18.5 12.6 20.8 6.4 22.1 6.0 23.4

71 Aruba 24.0 -1.0 23.8 -1.0 23.5 -1.0 23.3 -1.0 23.1

72 8.0 24.1 9.9 20.6 12.0 63.0 19.5 15.6 22.6

73 Dominican Republic 5.8 28.2 7.5 21.5 9.1 85.0 16.8 31.7 22.2

74 Guyana 17.0 11.8 19.0 3.4 19.6 10.2 21.7 0.1 21.7

75 Uruguay 11.8 39.0 16.4 6.7 17.5 17.4 20.6 5.4 21.7

76 Peru 9.0 15.8 10.4 11.6 11.6 41.7 16.4 30.7 21.5

77 17.5 20.4 21.1 0.4 21.2 0.1 21.2 0.1 21.3

78 Argentina 10.9 9.5 12.0 34.6 16.1 10.5 17.8 17.6 20.9

79 10.7 11.9 12.0 11.8 13.4 30.1 17.4 16.7 20.3

80 Morocco 2.4 40.9 3.4 245.3 11.7 29.6 15.2 30.8 19.9

81 Saudi Arabia 6.3 2.9 6.4 3.0 6.6 84.4 12.2 52.8 18.7

82 Greece 13.5 11.3 15.0 17.5 17.6 2.2 18.0 2.2 18.4

83 Russian Federation 4.1 101.0 8.3 54.9 12.9 17.8 15.1 19.0 18.0

84 3.5 92.9 6.8 40.0 9.5 37.4 13.1 32.3 17.3

85 1.9 103.7 3.8 102.1 7.6 66.6 12.7 35.3 17.2

86 6.1 37.6 8.4 68.0 14.2 8.2 15.3 8.2 16.6

87 4.9 52.6 7.5 11.9 8.4 46.9 12.4 22.8 15.2

88 Albania 0.4 150.8 1.0 140.6 2.4 155.5 6.0 149.0 15.0
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2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

89 Sao Tome and Principe 7.6 33.6 10.2 30.7 13.3 12.7 15.0 -3.2 14.6

90 Colombia 4.6 35.1 6.2 36.7 8.5 21.8 10.4 39.4 14.5

91 Mauritius 10.3 19.0 12.3 19.0 14.6 -1.6 14.4 0.3 14.4

92 5.6 0 65.1 9.3 18.9 11.0 15.6 12.7 13.3 14.4

93 Serbia 8.5 32.3 11.3 .. .. .. .. .. 13.8

94 Jordan 5.8 40.2 8.1 38.5 11.2 12.5 12.6 8.1 13.6

95 TFYR Macedonia 5.0 25.4 6.2 26.2 7.8 0.6 7.9 66.8 13.1

96 Thailand 7.7 24.5 9.6 14.6 10.9 0.8 11.0 18.5 13.1

97 Tunisia 5.2 23.4 6.4 31.2 8.4 13.0 9.5 34.2 12.7

98 Oman 7.2 15.7 8.4 15.7 9.7 14.5 11.1 10.3 12.2

99 Trinidad and Tobago 10.6 10.4 11.7 4.2 12.1 1.3 12.3 -0.7 12.2

100 .. .. .. .. 6.2 56.5 9.6 26.1 12.1

101 1.9 180.9 5.3 50.6 7.9 22.6 9.7 22.3 11.9

102 Ecuador 4.1 5.1 4.3 8.9 4.7 54.5 7.3 57.8 11.5

103 South Africa 6.7 6.4 7.1 6.6 7.6 42.4 10.8 -0.3 10.7

104 China 4.6 33.7 6.1 17.5 7.2 17.4 8.4 23.0 10.4

105 Guatemala 3.3 33.9 4.5 34.5 6.0 32.2 7.9 28.8 10.2

106 Mongolia 2.1 182.1 5.8 31.0 7.6 33.1 10.1 -1.1 10.0

107 3.6 16.0 4.2 15.9 4.9 65.2 8.1 21.3 9.8

108 6.2 8.9 6.8 9.8 7.4 5.5 7.9 21.5 9.5

109 Sudan 0.9 208.3 2.8 17.4 3.3 141.6 8.0 18.5 9.5

110 Zimbabwe 4.3 58.2 6.8 1.4 6.9 10.5 7.6 19.9 9.1

111 4.6 78.4 8.3 7.3 8.9 4.2 9.3 -1.7 9.1

112 1.7 20.2 2.0 33.5 2.7 52.5 4.1 104.8 8.4

113 5.2 15.7 6.0 13.3 6.8 23.9 8.4 -0.8 8.3

114 0.7 35.4 1.0 38.3 1.4 311.4 5.7 42.0 8.0

115 Egypt 2.8 54.8 4.4 27.5 5.6 25.8 7.0 13.5 8.0

116 1.3 148.3 3.2 2.0 3.2 0.9 3.2 143.3 7.9

117 Syrian Arab Republic 2.1 63.1 3.5 26.3 4.4 31.6 5.8 33.1 7.7

118 0.7 684.5 5.3 22.6 6.6 4.0 6.8 12.1 7.6

119 Haiti 1.0 96.2 1.9 222.0 6.1 15.5 7.0 6.8 7.5

120 Georgia 1.6 61.0 2.6 51.4 3.9 56.3 6.1 23.4 7.5

121 Algeria 1.6 28.0 2.0 127.1 4.6 25.9 5.8 26.4 7.4

122 Indonesia 2.1 77.1 3.8 34.2 5.0 42.4 7.2 -1.2 7.1

123 Suriname 4.5 14.0 5.2 29.3 6.7 5.7 7.1 -1.3 7.0

124 Panama 4.8 15.2 5.5 11.8 6.2 3.0 6.4 4.8 6.7

125 5.4 9.4 5.9 8.0 6.3 4.7 6.6 -1.0 6.6

126 Palestine 3.0 32.0 4.0 8.5 4.3 51.1 6.6 0.0 6.6

127 1.1 76.7 1.9 73.0 3.3 .. .. .. 6.3

128 3.1 12.5 3.5 26.6 4.4 17.8 5.2 18.6 6.2

129 Nigeria 0.3 73.9 0.6 128.9 1.4 173.1 3.8 56.6 6.0

130 Gabon 1.9 35.8 2.6 13.4 3.0 63.9 4.9 18.3 5.7

131 Armenia 2.0 134.1 4.6 7.5 5.0 7.7 5.3 7.7 5.7

132 3.0 30.8 4.0 30.2 5.2 3.0 5.3 5.3 5.6

133 3.6 22.3 4.3 22.3 5.3 -2.1 5.2 7.1 5.6

134 Philippines 4.4 12.1 4.9 7.9 5.3 2.9 5.5 -0.3 5.5
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2004–2005 2005 % change

2005–2006 2006

135 Senegal 1.0 108.5 2.2 114.6 4.7 -0.6 4.6 17.5 5.4

136 India 1.6 9.8 1.7 86.5 3.2 68.9 5.4 -1.4 5.4

137 Togo 3.7 1.3 3.8 -0.1 3.7 28.4 4.8 1.1 4.9

138 Honduras 2.5 7.1 2.7 17.8 3.2 12.3 3.6 26.9 4.6

139 1.8 .. 2.5 25.2 3.1 18.4 3.7 18.0 4.4

140 Samoa 2.2 23.6 2.8 8.8 3.0 7.9 3.3 31.2 4.3

141 Paraguay 1.7 17.0 2.0 64.2 3.3 -2.3 3.2 27.1 4.1

142 Namibia 2.7 27.3 3.4 10.2 3.7 6.4 4.0 -1.0 3.9

143 Libyan Arab Jamahiriya 2.2 28.7 2.9 25.2 3.6 9.5 4.0 -2.0 3.9

144 Marshall Islands 2.4 9.9 2.6 37.7 3.6 6.1 3.9 -3.4 3.7

145 Gambia 1.9 36.9 2.6 30.4 3.4 13.7 3.8 -2.6 3.7

146 1.9 33.7 2.6 28.4 3.3 10.9 3.7 -1.4 3.6

147 3.5 4.5 3.7 -2.4 3.6 -2.3 3.5 -4.9 3.3

148 3.4 -1.7 3.4 -0.6 3.3 -2.0 3.3 -2.4 3.2

149 Mauritania 0.4 16.9 0.4 7.7 0.5 38.7 0.7 385.8 3.2

150 Tonga 3.0 3.2 3.0 -0.2 3.0 -0.4 3.0 2.3 3.1

151 Zambia 0.5 106.3 1.0 106.5 2.0 45.0 2.9 -3.2 2.8

152 Nicaragua 1.7 9.2 1.9 22.7 2.3 10.7 2.6 7.9 2.8

153 Ghana 0.8 43.2 1.2 46.5 1.7 5.5 1.8 48.9 2.7

154 Lesotho 1.1 42.1 1.6 40.4 2.2 17.3 2.6 -1.3 2.6

155 Comoros 0.4 .. 0.6 58.0 1.0 146.9 2.5 2.4 2.6

156 Uganda 0.4 20.8 0.5 54.5 0.7 141.3 1.7 44.8 2.5

157 1.1 .. 1.5 33.7 2.0 16.6 2.3 -1.9 2.3

158 Cameroon 0.4 62.3 0.6 69.6 1.0 46.9 1.5 45.5 2.2

159 Eritrea 0.2 .. 0.2 .. 1.2 34.3 1.6 37.8 2.2

160 Cuba 1.4 -38.9 0.9 52.9 1.3 26.3 1.7 26.1 2.1

161 2.3 -2.3 2.3 -2.2 2.2 -2.2 2.2 -3.2 2.1

162 1.1 23.1 1.3 10.8 1.4 17.3 1.7 21.3 2.0

163 Papua New Guinea 1.4 3.3 1.4 8.6 1.5 15.7 1.8 2.8 1.8

164 Afghanistan 0.0 1803.0 0.1 19.1 0.1 1048.2 1.0 71.3 1.7

165 Congo 0.2 182.9 0.4 119.9 0.9 32.6 1.3 35.9 1.7

166 0.5 54.2 0.8 12.5 0.9 16.4 1.1 47.6 1.6

167 Solomon Islands 0.5 11.1 0.6 17.4 0.6 30.5 0.8 90.3 1.6

168 0.4 63.1 0.6 63.2 1.1 37.1 1.4 9.1 1.6

169 .. .. 0.4 77.4 0.7 37.2 1.0 32.2 1.3

170 0.6 40.6 0.9 34.0 1.2 7.1 1.2 6.2 1.3

171 Yemen 0.5 16.1 0.6 45.8 0.9 21.0 1.1 18.7 1.2

172 Somalia 1.2 1.3 1.2 -3.1 1.1 -3.3 1.1 1.1 1.1

173 0.2 206.4 0.7 30.7 0.9 13.3 1.0 -1.8 1.0

174 Nepal 0.3 22.5 0.4 14.8 0.5 -14.5 0.4 117.3 0.9

175 0.3 62.1 0.4 62.3 0.7 23.6 0.9 -1.8 0.9

176 0.1 70.6 0.2 82.1 0.4 49.8 0.5 44.6 0.8

177 Rwanda 0.3 20.6 0.4 21.4 0.4 23.4 0.6 27.3 0.7

178 Chad 0.2 94.8 0.4 6.5 0.4 3.7 0.4 45.8 0.6

179 0.2 87.3 0.4 1.5 0.4 22.9 0.5 20.2 0.6

180 Madagascar 0.3 24.6 0.4 24.3 0.5 8.1 0.5 7.2 0.6
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Table 1.16 (continued)

Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.
a

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change 

2005–2006 2006

181 Angola 0.3 -2.9 0.3 86.6 0.5 2.5 0.5 -1.5 0.5

182 Guinea 0.5 13.0 0.5 14.3 0.6 6.0 0.6 -16.7 0.5

183 Mali 0.2 37.0 0.3 39.8 0.5 17.5 0.5 -5.0 0.5

184 Malawi 0.3 32.7 0.3 9.0 0.4 9.0 0.4 11.2 0.5

185 Lao PDR 0.3 23.3 0.3 7.9 0.4 17.0 0.4 -2.3 0.4

186 Central African Republic 0.1 14.8 0.1 58.8 0.2 18.3 0.3 16.7 0.3

187 0.2 16.9 0.2 21.2 0.2 21.1 0.3 19.4 0.3

188 Cambodia 0.2 14.0 0.3 14.6 0.3 4.6 0.3 -3.4 0.3

189 Democratic Republic of the Congo 0.1 45.8 0.1 45.6 0.2 21.3 0.2 24.2 0.3

190 0.1 14.8 0.1 26.0 0.1 277.4 0.3 -1.2 0.3

191 Niger 0.1 21.1 0.2 25.0 0.2 7.5 0.2 33.4 0.3

192 Ethiopia 0.1 45.7 0.1 44.3 0.2 35.7 0.2 -2.3 0.2

193 Sierra Leone 0.2 7.4 0.2 6.5 0.2 .. 0.2 .. 0.2

194 0.1 16.7 0.1 15.6 0.1 -0.8 0.1 -11.8 0.1

195 Myanmar 0.0 5635.5 0.0 -0.4 0.0 163.8 0.1 -0.7 0.1

Transition economy.
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Table 1.17

Broadband subscribers: economies by level of development and by region

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPED ECONOMIES

ASIA

Israel 216 163 192.9 633 100 54.8 980 000 25.5 1 229 626 15.6 1 421 000

Japan 9 397 426 58.7 14 917 165 31.1 19 557 146 14.4 22 365 148 15.2 25 755 100

EUROPE

Andorra 1 148 213.7 3 601 74.5 6 282 64.6 10 341 .. ..

Austria 539 500 11.4 601 000 36.4 820 000 43.4 1 176 000 21.4 1 428 000

815 418 52.4 1 242 928 30.1 1 617 185 24.0 2 004 859 0.3 2 010 600

Cyprus 5 879 70.7 10 033 33.2 13 368 99.6 26 684 85.9 49 600

15 300 126.7 34 690 580.3 235 996 89.7 447 682 142.7 1 086 600

451 297 59.2 718 299 42.1 1 020 893 32.9 1 356 283 28.2 1 738 500

Estonia 45 700 97.6 90 300 23.7 111 699 60.4 179 200 27.3 228 100

Finland 273 500 79.6 491 100 62.9 800 000 46.8 1 174 200 21.6 1 428 000

1 682 992 112.4 3 575 381 85.1 6 619 077 43.0 9 465 600 33.8 12 669 000

Germany 3 205 000 40.4 4 500 000 53.3 6 900 000 55.1 10 700 000 31.6 14 085 200

Greece .. .. 10 476 391.2 51 455 211.2 160 113 204.7 487 900

Guernsey .. .. .. .. .. .. .. .. ..

Hungary 111 458 137.1 264 311 55.6 411 171 58.5 651 689 49.9 976 700

Iceland 24 270 66.5 40 419 36.4 55 112 41.6 78 017 12.4 87 700

Ireland 10 600 294.3 41 800 263.9 152 100 78.0 270 700 91.1 517 300

Italy 850 000 164.7 2 250 000 97.8 4 450 000 52.4 6 780 000 27.4 8 638 900

Jersey .. .. .. .. .. .. .. .. ..

10 000 95.3 19 533 151.6 49 147 23.7 60 800 80.4 109 700

Liechtenstein 1 400 7.1 1 500 213.3 4 700 83.0 8 600 .. ..

Lithuania 20 000 234.0 66 790 93.2 129 051 81.4 234 081 57.5 368 700

5 697 169.5 15 351 137.8 36 500 92.1 70 100 33.0 93 200

Malta 17 679 28.6 22 736 65.6 37 642 18.7 44 672 -5.8 42 100

Monaco 4 900 32.7 6 500 16.9 7 600 23.7 9 400 .. ..

Netherlands 1 068 966 86.0 1 988 000 61.3 3 206 000 27.9 4 100 000 26.6 5 192 200

Norway 205 307 94.2 398 758 68.4 671 666 47.6 991 352 28.9 1 278 300

Poland 121 684 60.9 195 752 314.7 811 796 53.2 1 243 949 112.2 2 640 000

Portugal 262 789 91.5 503 128 70.6 858 419 41.2 1 212 034 20.5 1 460 300

San Marino .. .. 600 .. .. .. .. .. 1 500

.. .. 7 708 538.1 49 188 181.7 138 569 128.8 317 000

56 735 2.2 57 992 98.4 115 069 47.7 169 950 55.2 263 700

Spain 1 247 496 76.5 2 202 000 56.3 3 441 630 45.1 4 994 274 33.3 6 654 900

Sweden 716 085 10.7 793 000 56.0 1 237 000 56.1 1 931 000 21.5 2 346 300

455 220 72.2 783 874 55.3 1 217 000 41.8 1 725 446 24.0 2 140 300

1 821 225 110.0 3 824 500 86.4 7 130 500 33.8 9 539 900 36.2 12 995 100

NORTH AMERICA

.. .. .. .. .. .. 18 500 27.6 23 600

Canada 3 515 000 28.4 4 513 000 20.0 5 416 000 23.8 6 706 699 14.4 7 675 500

Greenland .. .. .. .. .. .. .. .. ..
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Table 1.17 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

19 904 281 41.8 28 230 149 34.2 37 890 646 30.4 49 391 060 17.9 58 254 900

OCEANIA

Australia 258 100 100.2 516 800 98.4 1 025 500 105.1 2 102 800 85.5 3 900 000

New Zealand 43 500 90.8 83 000 131.0 191 695 72.7 331 000 74.0 576 100

DEVELOPING ECONOMIES

AFRICA

Algeria .. .. 18 000 100.0 36 000 441.7 195 000 .. ..

Angola .. .. .. .. .. .. .. .. ..

21 0.0 21 285.7 81 142.0 196 2.0 200

.. .. .. .. .. .. 1 600 .. ..

50 190.0 145 6.2 154 68.8 260 553.8 1700

.. .. .. .. .. .. .. .. ..

Cameroon .. .. .. .. .. .. .. .. 200

.. .. .. .. 283 231.1 937 92.1 1800

Central African Republic .. .. .. .. .. .. .. .. ..

Chad .. .. .. .. .. .. .. .. ..

Comoros .. .. .. .. 1 300.0 4 .. ..

Congo .. .. .. .. .. .. .. .. ..

.. .. 1 000 -17.4 826 45.3 1 200 .. ..

Democratic Republic of the
Congo .. .. .. .. 1 450 3.4 1 500 .. ..

.. .. .. .. .. .. 42 .. ..

Egypt 937 417.6 4 850 879.5 47 504 139.0 113 526 81.0 205 500

.. .. .. .. .. .. .. .. 200

Eritrea .. .. .. .. .. .. .. .. ..

Ethiopia .. .. 57 .. .. .. .. .. 200

Gabon .. .. 170 282.4 650 133.1 1 515 -20.8 1 200

Gambia .. .. .. .. .. .. 71 40.8 100

Ghana .. .. .. .. .. .. 1 904 567.0 12 700

Guinea .. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. .. .. ..

Lesotho .. .. .. .. .. .. 45 .. ..

Liberia .. .. .. .. .. .. .. .. ..

Libyan Arab Jamahiriya .. .. .. .. .. .. .. .. ..

Madagascar .. .. .. .. .. .. .. .. ..

Malawi .. .. 69 100.0 138 192.8 404 .. ..

Mali .. .. .. .. .. .. .. .. ..

Mauritania .. .. .. .. .. .. 164 326.8 700

Mauritius 285 315.8 1 185 128.5 2 708 14.5 3 100 606.5 21 900

Mayotte .. .. .. .. .. .. .. .. ..

Morocco 2 000 35.6 2 712 2284.2 64 660 285.3 249 138 56.9 390 800

.. .. .. .. .. .. .. .. ..

Namibia .. .. .. .. .. .. .. .. ..

Niger .. .. .. .. 77 175.3 212 .. ..
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Table 1.17 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

Nigeria .. .. .. .. .. .. 500 .. ..

Rwanda .. .. .. .. .. .. .. .. ..

Sao Tome and Principe .. .. .. .. .. .. .. .. ..

Senegal 1 200 75.0 2 100 264.9 7 663 140.1 18 396 57.1 28 900

Seychelles .. .. .. .. 349 64.8 575 126.1 1 300

Sierra Leone .. .. .. .. .. .. .. .. ..

Somalia .. .. .. .. .. .. .. .. ..

South Africa 2 669 661.1 20 313 195.4 60 000 175.5 165 290 .. ..

Sudan .. .. .. .. 1 400 28.6 1 800 16.7 2 100

.. .. .. .. .. .. .. .. ..

Togo .. .. .. .. .. .. .. .. ..

Tunisia .. .. 2 590 9.6 2 839 480.9 16 491 165.6 43 800

Uganda .. .. .. .. .. .. .. .. 1 200

.. .. .. .. .. .. .. .. ..

Zambia 48 89.6 91 119.8 200 0.0 200 .. ..

Zimbabwe .. .. 4 618 94.2 8 967 13.6 10 185 0.1 10 200

ASIA

Afghanistan .. .. .. .. 200 10.0 220 127.3 500

4 980 95.5 9 737 54.1 15 000 42.7 21 400 80.4 38 600

.. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. .. .. ..

2 800 35.7 3 800 65.8 6 300 28.6 8 100 29.6 10 500

Cambodia 50 738.0 419 90.9 800 25.0 1 000 .. ..

China 5 367 000 107.7 11 147 000 123.2 24 875 000 50.8 37 504 000 35.8 50 916 000

.. .. .. .. .. .. .. .. ..

1 038 995 22.0 1 267 966 19.9 1 519 837 9.2 1 659 098 8.3 1 796 200

India 82 409 70.3 140 362 67.4 235 000 453.2 1 300 000 76.9 2 300 000

Indonesia 38 300 60.8 61 600 37.8 84 900 27.4 108 200 .. ..

16 171 9.5 17 700 8.5 19 200 8.3 20 800 2136.1 465 100

.. .. .. .. .. .. .. .. ..

Jordan 3 177 57.3 4 996 108.6 10 424 132.2 24 200 100.8 48 600

10 500 23.8 13 000 53.8 20 000 25.0 25 000 .. ..

Lao PDR .. .. .. .. .. .. 100 .. ..

Lebanon 35 000 100.0 70 000 14.3 80 000 62.5 130 000 30.8 170 000

16 954 63.6 27 744 63.0 45 218 50.4 68 030 35.5 92 200

Malaysia 19 302 472.0 110 406 128.9 252 701 94.2 490 630 82.9 897 300

190 164.7 503 42.5 717 191.6 2 091 124.8 4 700

Mongolia 90 455.6 500 80.0 900 100.0 1 800 .. ..

Myanmar .. .. .. .. .. .. 119 68.1 200

Nepal .. .. .. .. .. .. .. .. ..

Oman 97 40.2 136 391.2 668 1154.2 8 378 81.4 15 200

.. .. .. .. 22 300 100.0 44 600 26.9 56 600

Palestine .. .. .. .. .. .. 7 665 .. ..

Philippines 21 000 161.9 55 000 61.8 89 000 38.2 123 000 .. ..

Qatar 228 1211.8 2 991 256.1 10 652 136.3 25 168 86.0 46 800
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Table 1.17 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

10 405 486 7.4 11 178 499 6.6 11 921 440 2.3 12 190 711 15.2 14 042 700

Saudi Arabia 34 800 32.2 46 000 49.3 68 700 -1.3 67 800 221.8 218 200

Singapore 270 000 56.2 421 700 21.5 512 400 29.9 665 500 19.7 796 500

592 477.2 3 417 497.0 20 400 27.9 26 100 11.5 29 100

Syrian Arab Republic .. .. .. .. 600 100.0 1 200 366.7 5600

2 100 000 44.9 3 043 273 23.3 3 751 214 15.7 4 340 900 3.8 4 505 800

Thailand 15 000 200.0 45 000 66.7 75 000 40.0 105 000 .. ..

21 205 840.0 199 324 189.9 577 931 175.1 1 589 768 74.5 2 773 700

United Arab Emirates 16 177 84.4 29 831 86.2 55 541 131.3 128 493 87.2 240 600

1 076 753.2 9 180 474.2 52 709 298.5 210 024 146.0 516 600

Yemen .. .. .. .. .. .. .. ..

LATIN AMERICA AND THE CARIBBEAN

.. .. .. .. 1 600 256.3 5 700 .. ..

Argentina 115 000 104.0 234 625 112.0 497 513 69.0 841 000 86.4 1 567 700

Aruba .. .. 1 400 400.0 7 000 75.7 12 300 .. ..

7 540 45.1 10 941 17.0 12 803 4.7 13 400 .. ..

.. .. 27 319 8.3 29 600 7.9 31 942 .. ..

.. .. 940 200.7 2 827 51.4 4 280 30.8 5 600

3 330 72.4 5 740 52.0 8 723 23.7 10 788 .. ..

731 000 64.0 1 199 000 88.2 2 256 000 46.5 3 304 000 79.2 5 921 900

Cayman Islands .. .. .. .. .. .. .. .. ..

Chile 188 454 86.9 352 234 36.0 478 883 47.9 708 358 38.1 978 100

Colombia 34 888 84.7 64 436 97.3 127 113 150.7 318 683 97.0 627 800

Costa Rica 363 3998.6 14 878 87.7 27 931 67.2 46 700 26.6 59 100

Cuba .. .. .. .. .. .. .. .. ..

Dominica 2 238 18.5 2 651 22.7 3 253 1.4 3 300 .. ..

Dominican Republic .. .. .. .. 37 257 76.8 65 856 1.0 66 500

Ecuador .. .. .. .. 11 620 130.5 26 786 .. ..

.. .. .. .. 29 321 44.3 42 314 .. ..

Grenada 563 6.6 600 1.5 609 425.5 3 200 71.9 5 500

Guatemala .. .. .. .. .. .. 27 106 .. ..

Guyana .. .. .. .. .. .. 2 000 .. ..

Haiti .. .. .. .. .. .. .. .. ..

Honduras .. .. .. .. .. .. .. .. ..

Jamaica 9 000 0.0 9 000 200.0 27 000 66.7 45 000 .. ..

231 486 85.1 428 378 142.2 1 037 455 122.1 2 304 520 61.8 3 728 200

Netherlands Antilles .. .. .. .. .. .. .. .. ..

Nicaragua 2 319 89.9 4 403 13.6 5 001 110.6 10 534 80.4 19 000

Panama 12 235 22.9 15 039 11.4 16 746 4.9 17 567 .. ..

Paraguay 500 0.0 500 520.0 3 100 80.6 5 600 185.7 16 000

Peru 34 400 172.4 93 695 47.6 138 277 152.8 349 582 38.7 484 900

500 .. .. .. .. .. .. .. ..

Saint Lucia .. .. .. .. .. .. .. .. ..

Grenadines 1 086 5.5 1 146 15.2 1 320 176.3 3 647 53.6 5 600

Suriname 94 129.8 216 94.4 420 138.3 1 001 169.7 2 700
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Table 1.17 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

Trinidad and Tobago 95 830.5 884 378.8 4 233 155.2 10 803 90.7 20 600

Uruguay .. .. .. .. 27 000 126.6 61 186 74.9 107 000

78 151 49.7 116 997 79.8 210 303 69.7 356 898 50.6 537 500

.. .. .. 1 500 100.0 3 000 .. ..

OCEANIA

American Samoa .. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. 7 000 .. ..

French Polynesia .. .. 946 359.9 4 351 152.8 11 000 65.5 18 200

.. .. .. .. .. .. .. .. ..

Marshall Islands .. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. .. .. ..

Nauru .. .. .. .. .. .. .. .. ..

New Caledonia 700 138.3 1 668 208.5 5 146 86.6 9 600 .. ..

Northern Mariana Islands .. .. .. .. .. .. .. .. ..

Palau .. .. .. .. .. .. .. .. ..

Papua New Guinea .. .. .. .. .. .. .. .. ..

Samoa .. .. .. .. .. .. 100 .. ..

Solomon Islands 108 89.8 205 0.0 205 95.1 400 .. ..

Tonga .. .. .. .. 300 100.0 600 .. ..

.. .. .. .. .. .. .. .. ..

.. .. 15 53.3 23 334.8 100 .. ..

TRANSITION ECONOMIES

Albania .. .. .. .. .. .. .. .. 300

Armenia 8 25.0 10 9 900.0 1 000 100.0 2 000 .. ..

.. .. .. .. 900 142.7 2 184 .. ..

20 515.0 123 509.8 750 108.5 1 564 628.9 11 400

213 604.2 1 500 342.5 6 637 106.4 13 702 191.9 40 000

.. .. .. .. .. .. 165 469 132.3 384 310

Croatia 12 000 .. .. .. 26 800 235.1 89 800 180.4 251 800

Georgia 920 53.3 1 410 34.8 1 900 26.3 2 400 1025.0 27 000

.. .. .. .. 1 997 50.2 3 000 916.7 30 500

36 286.1 139 1271.9 1 907 28.9 2 459 .. ..

418 42.8 597 306.9 2 429 328.0 10 395 109.7 21 800

Montenegro .. .. .. .. .. .. .. .. 25 800

Romania 15 800 1141.2 196 106 95.2 382 783 96.2 751 060 .. ..

Russian Federation 11 000 .. .. .. 675 000 135.4 1 589 000 82.5 2 900 000

Serbia .. .. .. .. .. .. .. .. 121 700

.. .. .. .. .. .. .. .. ..

TFYR Macedonia .. .. .. .. .. .. 12 436 193.5 36 500

.. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. .. .. ..

.. .. 2 757 99.5 5 500 50.9 8 300 .. ..

Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.
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Table 1.18

Broadband penetration: economies by level of development and by region

Broadband subscribers per 100 inhabitants

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

DEVELOPED ECONOMIES

ASIA

Israel 3.3 187.3 9.4 52.8 14.3 24.7 17.8 11.5 19.9

Japan 7.4 58.5 11.7 31.0 15.3 14.3 17.5 15.2 20.2

EUROPE

Andorra 1.7 191.3 5.0 64.1 8.2 61.1 13.2 .. ..

Austria 6.7 10.9 7.4 35.3 10.0 42.0 14.2 21.3 17.2

7.9 51.8 12.0 29.5 15.5 23.9 19.2 0.1 19.2

Cyprus 0.7 68.5 1.3 30.0 1.6 95.8 3.2 81.7 5.8

0.2 126.7 0.3 579.6 2.3 89.5 4.4 141.1 10.6

8.3 58.3 13.2 41.9 18.7 32.4 24.7 27.7 31.6

Estonia 3.4 98.4 6.7 24.2 8.3 60.9 13.3 27.6 17.0

Finland 5.2 79.2 9.4 62.9 15.3 45.9 22.4 21.4 27.1

2.8 111.5 6.0 83.5 11.0 42.8 15.6 33.4 20.9

Germany 3.9 40.4 5.5 53.4 8.4 54.7 12.9 31.6 17.0

Greece .. .. 0.1 407.1 0.5 210.6 1.4 204.2 4.4

Guernsey .. .. .. .. .. .. .. .. ..

Hungary 1.1 137.6 2.6 55.9 4.1 58.5 6.5 50.3 9.7

Iceland 8.4 66.5 13.9 36.4 19.0 41.6 26.9 8.7 29.2

Ireland 0.3 289.4 1.1 258.5 3.8 73.3 6.5 88.4 12.3

Italy 1.5 158.2 3.9 97.4 7.7 52.1 11.7 27.3 14.9

Jersey .. .. .. .. .. .. .. .. ..

0.4 96.2 0.8 154.9 2.1 22.6 2.6 81.2 4.8

Liechtenstein 4.4 3.9 4.5 204.1 13.8 77.8 24.6 .. ..

Lithuania 0.6 236.9 1.9 93.2 3.7 82.4 6.8 58.0 10.8

1.3 169.5 3.4 132.6 7.9 92.1 15.2 30.1 19.8

Malta 4.6 28.0 5.8 64.8 9.6 18.3 11.4 -9.3 10.3

Monaco 15.1 31.8 19.9 16.2 23.2 22.9 28.5 .. ..

Netherlands 6.6 84.9 12.2 61.9 19.8 27.3 25.2 26.1 31.7

Norway 4.5 93.0 8.7 67.7 14.6 47.0 21.5 28.4 27.5

Poland 0.3 61.0 0.5 314.9 2.1 53.3 3.3 112.4 6.9

Portugal 2.5 90.4 4.8 69.6 8.2 41.7 11.6 19.9 13.9

San Marino .. .. 2.1 .. .. .. .. .. 4.8

.. .. 0.1 537.8 0.9 181.6 2.6 128.6 5.9

2.8 2.2 2.9 98.3 5.8 47.3 8.5 53.1 13.0

Spain 3.0 69.9 5.2 54.5 8.0 40.2 11.2 32.0 14.8

Sweden 8.0 10.2 8.8 55.5 13.7 55.6 21.4 21.1 25.9

6.3 70.3 10.7 54.0 16.4 41.0 23.1 23.6 28.6

3.1 108.5 6.4 85.5 11.9 34.1 16.0 35.8 21.7

NORTH AMERICA

.. .. .. .. .. .. 28.9 25.6 36.3

Canada 11.2 27.2 14.2 18.8 16.9 22.6 20.7 13.9 23.6
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Table 1.18 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

Greenland .. .. .. .. .. .. .. .. ..

6.8 40.5 9.6 32.9 12.7 28.4 16.3 16.8 19.1

OCEANIA

Australia 1.3 97.8 2.6 98.1 5.2 102.5 10.4 83.6 19.1

New Zealand 1.1 90.3 2.1 128.6 4.8 71.0 8.2 72.8 14.2

DEVELOPING ECONOMIES

AFRICA

Algeria .. .. 0.1 96.8 0.1 432.6 0.6 .. ..

Angola .. .. .. .. .. .. .. .. ..

0.0 -3.3 0.0 273.5 0.0 134.2 0.0 -12.0 0.0

.. .. .. .. .. .. 0.1 .. ..

0.0 182.9 0.0 -2.8 0.0 70.9 0.0 534.7 0.0

.. .. .. .. .. .. .. .. ..

Cameroon .. .. .. .. .. .. .. .. 0.0

.. .. .. .. 0.1 224.2 0.2 77.3 0.3

Central African Republic .. .. .. .. .. .. .. .. ..

Chad .. .. .. .. .. .. .. .. ..

Comoros .. .. .. .. 0.0 295.0 0.0 .. ..

Congo .. .. .. .. .. .. .. .. ..

.. .. 0.0 -18.7 0.0 35.3 0.0 .. ..

Democratic Republic of the Congo .. .. .. .. 0.0 0.4 0.0 .. ..

.. .. .. .. .. .. .. .. ..

Egypt 0.0 407.5 0.0 860.6 0.1 134.5 0.2 71.2 0.3

.. .. .. .. .. .. .. .. 0.0

Eritrea .. .. .. .. .. .. .. .. ..

Ethiopia .. .. .. .. .. .. .. .. 0.0

Gabon .. .. 0.0 279.5 0.0 128.0 0.1 -22.5 0.1

Gambia .. .. .. .. .. .. 0.0 37.2 0.0

Ghana .. .. .. .. .. .. 0.0 553.7 0.1

Guinea .. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. .. .. ..

Lesotho .. .. .. .. .. .. .. .. ..

Liberia .. .. .. .. .. .. .. .. ..

Libyan Arab Jamahiriya .. .. .. .. .. .. .. .. ..

Madagascar .. .. .. .. .. .. .. .. ..

Malawi .. .. 0.0 70.0 0.0 180.5 0.0 .. ..

Mali .. .. .. .. .. .. .. .. ..

Mauritania .. .. .. .. .. .. 0.0 314.7 0.0

Mauritius 0.0 312.4 0.1 126.7 0.2 12.6 0.2 600.8 1.7

Mayotte .. .. .. .. .. .. .. .. ..

Morocco 0.0 33.8 0.0 2252.3 0.2 280.0 0.8 54.7 1.3

.. .. .. .. .. .. .. .. ..

Namibia .. .. .. .. .. .. .. .. ..

Niger .. .. .. .. 0.0 145.0 0.0 .. ..
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Table 1.18 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

Nigeria .. .. .. .. .. .. 0.0 .. ..

Rwanda .. .. .. .. .. .. .. .. ..

Sao Tome and Principe .. .. .. .. .. .. .. .. ..

Senegal 0.0 70.3 0.0 265.6 0.1 112.9 0.2 53.4 0.2

Seychelles .. .. .. .. 0.4 62.8 0.7 123.5 1.5

Sierra Leone .. .. .. .. .. .. .. .. ..

Somalia .. .. .. .. .. .. .. .. ..

South Africa 0.0 655.2 0.0 193.6 0.1 174.2 0.3 .. ..

Sudan .. .. .. .. 0.0 26.5 0.0 10.6 0.0

.. .. .. .. .. .. .. .. ..

Togo .. .. .. .. .. .. .. .. ..

Tunisia .. .. 0.0 8.5 0.0 474.5 0.2 162.5 0.4

Uganda .. .. .. .. .. .. .. .. 0.0

.. .. .. .. .. .. .. .. ..

Zambia 0.0 86.4 0.0 116.1 0.0 0.0 0.0 .. ..

Zimbabwe .. .. 0.0 92.1 0.1 2.9 0.1 -1.6 0.1

ASIA

Afghanistan .. .. .. .. 0.0 5.2 0.0 118.4 0.0

0.7 92.8 1.4 51.9 2.1 40.7 2.9 77.9 5.2

.. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. .. .. ..

0.8 31.8 1.1 61.2 1.8 25.1 2.2 26.2 2.8

Cambodia 0.0 719.1 0.0 86.7 0.0 21.8 0.0 .. ..

China 0.4 106.4 0.9 121.8 1.9 49.9 2.9 35.3 3.9

.. .. .. .. .. .. .. .. ..

15.3 21.7 18.6 18.0 22.0 7.0 23.5 6.0 24.9

India 0.0 67.7 0.0 64.9 0.0 445.0 0.1 74.4 0.2

Indonesia 0.0 58.6 0.0 33.2 0.0 27.3 0.0 .. ..

0.0 7.9 0.0 5.8 0.0 6.1 0.0 2079.9 0.7

.. .. .. .. .. .. .. .. ..

Jordan 0.1 52.7 0.1 103.8 0.2 128.5 0.4 96.0 0.8

0.4 17.8 0.5 49.6 0.8 18.5 0.9 .. ..

Lao PDR .. .. .. .. .. .. 0.0 .. ..

Lebanon 1.0 95.4 2.0 12.7 2.3 61.1 3.6 29.7 4.7

3.9 60.0 6.2 57.6 9.7 42.9 13.9 27.6 17.7

Malaysia 0.1 460.1 0.4 124.1 1.0 93.6 1.9 81.8 3.5

0.1 155.6 0.2 37.8 0.2 188.7 0.7 122.6 1.5

Mongolia 0.0 448.8 0.0 68.4 0.0 98.5 0.1 .. ..

Myanmar .. .. .. .. .. .. 0.0 66.8 0.0

Nepal .. .. .. .. .. .. .. .. ..

Oman 0.0 39.1 0.0 387.3 0.0 1134.7 0.3 78.6 0.6

.. .. .. .. 0.0 98.1 0.0 24.4 0.0

Palestine .. .. .. .. .. .. 0.2 .. ..

Philippines 0.0 156.8 0.1 58.7 0.1 35.6 0.1 .. ..

Qatar 0.0 1137.9 0.4 241.7 1.4 124.2 3.2 72.7 5.6

21.9 6.9 23.4 6.1 24.8 1.8 25.2 14.8 29.0
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Table 1.18 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

Saudi Arabia 0.2 28.6 0.2 45.5 0.3 -3.8 0.3 213.9 0.9

Singapore 6.5 55.8 10.1 21.2 12.3 24.8 15.3 18.9 18.2

0.0 468.2 0.0 490.6 0.1 20.0 0.1 10.6 0.1

Syrian Arab Republic .. .. .. .. 0.0 91.4 0.0 355.4 0.0

9.3 44.4 13.5 22.8 16.5 15.3 19.1 3.7 19.8

Thailand 0.0 197.4 0.1 65.2 0.1 38.8 0.2 .. ..

0.0 827.2 0.3 186.1 0.8 171.4 2.2 72.2 3.7

United Arab Emirates 0.4 71.2 0.7 75.7 1.3 120.0 2.9 80.8 5.2

0.0 741.5 0.0 466.4 0.1 293.2 0.2 142.8 0.6

Yemen .. .. .. .. .. .. .. .. ..

LATIN AMERICA AND THE CARIBBEAN

.. .. .. .. 1.9 252.0 6.8 .. ..

Argentina 0.3 102.1 0.6 110.0 1.3 67.5 2.2 83.8 4.0

Aruba .. .. 1.4 395.1 6.9 74.0 11.9 .. ..

2.4 45.1 3.5 13.4 4.0 4.7 4.2 .. ..

.. .. 9.5 7.6 10.2 7.2 10.9 .. ..

.. .. 0.4 200.7 1.1 45.8 1.6 26.2 2.0

0.0 68.9 0.1 49.1 0.1 21.4 0.1 .. ..

0.4 61.7 0.7 85.6 1.2 44.5 1.8 76.9 3.1

Cayman Islands .. .. .. .. .. .. .. .. ..

Chile 1.3 84.7 2.3 34.4 3.1 46.2 4.5 30.7 5.9

Colombia 0.1 82.6 0.1 90.5 0.3 149.2 0.7 94.1 1.4

Costa Rica 0.0 3851.2 0.4 84.2 0.7 64.1 1.1 24.5 1.3

Cuba .. .. .. .. .. .. .. .. ..

Dominica 3.3 18.5 3.9 22.7 4.8 1.4 4.9 .. ..

Dominican Republic .. .. .. .. 0.4 74.4 0.7 -0.3 0.7

Ecuador .. .. .. .. 0.1 129.8 0.2 .. ..

.. .. .. .. 0.4 38.6 0.6 .. ..

Grenada 0.6 5.5 0.6 0.5 0.6 420.4 3.0 70.3 5.2

Guatemala .. .. .. .. .. .. 0.2 .. ..

Guyana .. .. .. .. .. .. 0.3 .. ..

Haiti .. .. .. .. .. .. .. .. ..

Honduras .. .. .. .. .. .. .. .. ..

Jamaica 0.3 -0.8 0.3 195.5 1.0 68.6 1.7 .. ..

0.2 82.4 0.4 135.7 1.0 117.8 2.2 59.8 3.4

Netherlands Antilles .. .. .. .. .. .. .. .. ..

Nicaragua 0.0 86.6 0.1 11.5 0.1 108.2 0.2 75.9 0.3

Panama 0.4 18.6 0.5 9.6 0.5 3.0 0.5 .. ..

Paraguay 0.0 -2.5 0.0 510.7 0.1 76.5 0.1 179.4 0.3

Peru 0.1 165.7 0.3 45.8 0.5 150.8 1.2 36.7 1.7

1.1 .. .. .. .. .. .. .. ..

Saint Lucia .. .. .. .. .. .. .. .. ..

0.9 4.6 1.0 14.2 1.1 174.0 3.1 52.3 4.7

Suriname 0.0 127.7 0.0 92.7 0.1 136.2 0.2 166.2 0.6

Trinidad and Tobago 0.0 827.0 0.1 377.0 0.3 153.9 0.8 89.4 1.5
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2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

Uruguay .. .. .. .. 0.8 125.9 1.9 62.9 3.1

0.3 46.9 0.5 76.4 0.8 66.1 1.3 48.0 2.0

.. .. .. .. 1.4 97.5 2.7 .. ..

OCEANIA

American Samoa .. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. 0.8 .. ..

French Polynesia .. .. 0.4 350.7 1.7 146.9 4.3 63.0 7.0

.. .. .. .. .. .. .. .. ..

Marshall Islands .. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. .. .. ..

Nauru .. .. .. .. .. .. .. .. ..

New Caledonia 0.3 133.8 0.7 202.7 2.2 83.2 4.1 .. ..

Northern Mariana Islands .. .. .. .. .. .. .. .. ..

Palau .. .. .. .. .. .. .. .. ..

Papua New Guinea .. .. .. .. .. .. .. .. ..

Samoa .. .. .. .. .. .. 0.1 .. ..

Solomon Islands 0.0 85.6 0.0 -2.2 0.0 91.0 0.1 .. ..

Tonga .. .. .. .. 0.3 99.2 0.6 .. ..

.. .. .. .. .. .. .. .. ..

.. .. 0.0 49.7 0.0 324.7 0.0 .. ..

TRANSITION ECONOMIES

Albania .. .. .. .. .. .. .. .. 0.0

Armenia 0.0 25.4 0.0 9933.0 0.0 100.7 0.1 .. ..

.. .. .. .. 0.0 140.9 0.0 .. ..

0.0 518.1 0.0 513.5 0.0 109.6 0.0 633.4 0.1

0.0 602.4 0.0 337.9 0.2 104.3 0.4 191.9 1.0

.. .. .. .. .. .. 2.1 134.1 5.0

Croatia 0.3 .. .. .. 0.6 225.5 2.0 179.8 5.5

Georgia 0.0 54.9 0.0 35.9 0.0 27.7 0.1 1035.2 0.6

.. .. .. .. 0.0 50.4 0.0 917.4 0.2

0.0 283.8 0.0 1258.5 0.0 24.8 0.0 .. ..

0.0 43.5 0.0 304.0 0.1 334.1 0.2 109.7 0.5

Montenegro .. .. .. .. .. .. .. .. 4.2

Romania 0.1 1147.5 0.9 95.3 1.8 96.8 3.5 .. ..

Russian Federation 0.0 .. .. .. 0.5 135.3 1.1 84.3 2.0

Serbia .. .. .. .. .. .. .. .. 1.2

.. .. .. .. .. .. .. .. ..

TFYR Macedonia .. .. .. .. .. .. 0.6 192.1 1.8

.. .. .. .. .. .. .. .. ..

.. .. .. .. .. .. .. .. ..

.. .. 0.0 92.9 0.0 50.3 0.0 .. ..

Table 1.18 (continued)

Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.
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Table 1.19

Economies ranked by 2006 broadband penetration

Broadband subscribers per 100 inhabitants

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

1 .. .. .. .. .. .. 28.9 25.6 36.3

2 Netherlands 6.6 84.9 12.2 61.9 19.8 27.3 25.2 26.1 31.7

3 8.3 58.3 13.2 41.9 18.7 32.4 24.7 27.7 31.6

4 Iceland 8.4 66.5 13.9 36.4 19.0 41.6 26.9 8.7 29.2

5 21.9 6.9 23.4 6.1 24.8 1.8 25.2 14.8 29.0

6 6.3 70.3 10.7 54.0 16.4 41.0 23.1 23.6 28.6

7 Norway 4.5 93.0 8.7 67.7 14.6 47.0 21.5 28.4 27.5

8 Finland 5.2 79.2 9.4 62.9 15.3 45.9 22.4 21.4 27.1

9 Sweden 8.0 10.2 8.8 55.5 13.7 55.6 21.4 21.1 25.9

10 15.3 21.7 18.6 18.0 22.0 7.0 23.5 6.0 24.9

11 Canada 11.2 27.2 14.2 18.8 16.9 22.6 20.7 13.9 23.6

12 3.1 108.5 6.4 85.5 11.9 34.1 16.0 35.8 21.7

13 2.8 111.5 6.0 83.5 11.0 42.8 15.6 33.4 20.9

14 Japan 7.4 58.5 11.7 31.0 15.3 14.3 17.5 15.2 20.2

15 Israel 3.3 187.3 9.4 52.8 14.3 24.7 17.8 11.5 19.9

16 1.3 169.5 3.4 132.6 7.9 92.1 15.2 30.1 19.8

17 9.3 44.4 13.5 22.8 16.5 15.3 19.1 3.7 19.8

18 7.9 51.8 12.0 29.5 15.5 23.9 19.2 0.1 19.2

19 Australia 1.3 97.8 2.6 98.1 5.2 102.5 10.4 83.6 19.1

20 6.8 40.5 9.6 32.9 12.7 28.4 16.3 16.8 19.1

21 Singapore 6.5 55.8 10.1 21.2 12.3 24.8 15.3 18.9 18.2

22 3.9 60.0 6.2 57.6 9.7 42.9 13.9 27.6 17.7

23 Austria 6.7 10.9 7.4 35.3 10.0 42.0 14.2 21.3 17.2

24 Germany 3.9 40.4 5.5 53.4 8.4 54.7 12.9 31.6 17.0

25 Estonia 3.4 98.4 6.7 24.2 8.3 60.9 13.3 27.6 17.0

26 Italy 1.5 158.2 3.9 97.4 7.7 52.1 11.7 27.3 14.9

27 Spain 3.0 69.9 5.2 54.5 8.0 40.2 11.2 32.0 14.8

28 New Zealand 1.1 90.3 2.1 128.6 4.8 71.0 8.2 72.8 14.2

29 Portugal 2.5 90.4 4.8 69.6 8.2 41.7 11.6 19.9 13.9

30 2.8 2.2 2.9 98.3 5.8 47.3 8.5 53.1 13.0

31 Ireland 0.3 289.4 1.1 258.5 3.8 73.3 6.5 88.4 12.3

32 Lithuania 0.6 236.9 1.9 93.2 3.7 82.4 6.8 58.0 10.8

33 0.2 126.7 0.3 579.6 2.3 89.5 4.4 141.1 10.6

34 Malta 4.6 28.0 5.8 64.8 9.6 18.3 11.4 -9.3 10.3

35 Hungary 1.1 137.6 2.6 55.9 4.1 58.5 6.5 50.3 9.7

36 French Polynesia .. .. 0.4 350.7 1.7 146.9 4.3 63.0 7.0

37 Poland 0.3 61.0 0.5 314.9 2.1 53.3 3.3 112.4 6.9

38 Chile 1.3 84.7 2.3 34.4 3.1 46.2 4.5 30.7 5.9

39 .. .. 0.1 537.8 0.9 181.6 2.6 128.6 5.9

40 Cyprus 0.7 68.5 1.3 30.0 1.6 95.8 3.2 81.7 5.8

41 Qatar 0.0 1137.9 0.4 241.7 1.4 124.2 3.2 72.7 5.6

42 Croatia 0.3 .. .. .. 0.6 225.5 2.0 179.8 5.5
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Table 1.19 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change

2005–2006 2006

43 0.7 92.8 1.4 51.9 2.1 40.7 2.9 77.9 5.2

44 Grenada 0.6 5.5 0.6 0.5 0.6 420.4 3.0 70.3 5.2

45 United Arab Emirates 0.4 71.2 0.7 75.7 1.3 120.0 2.9 80.8 5.2

46 .. .. .. .. .. .. 2.1 134.1 5.0

47 San Marino .. .. 2.1 .. .. .. .. .. 4.8

48 0.4 96.2 0.8 154.9 2.1 22.6 2.6 81.2 4.8

49 Lebanon 1.0 95.4 2.0 12.7 2.3 61.1 3.6 29.7 4.7

50 0.9 4.6 1.0 14.2 1.1 174.0 3.1 52.3 4.7

51 Greece .. .. 0.1 407.1 0.5 210.6 1.4 204.2 4.4

52 Montenegro .. .. .. .. .. .. .. .. 4.2

53 Argentina 0.3 102.1 0.6 110.0 1.3 67.5 2.2 83.8 4.0

54 China 0.4 106.4 0.9 121.8 1.9 49.9 2.9 35.3 3.9

55 0.0 827.2 0.3 186.1 0.8 171.4 2.2 72.2 3.7

56 Malaysia 0.1 460.1 0.4 124.1 1.0 93.6 1.9 81.8 3.5

57 0.2 82.4 0.4 135.7 1.0 117.8 2.2 59.8 3.4

58 0.4 61.7 0.7 85.6 1.2 44.5 1.8 76.9 3.1

59 Uruguay .. .. .. .. 0.8 125.9 1.9 62.9 3.1

60 0.8 31.8 1.1 61.2 1.8 25.1 2.2 26.2 2.8

61 Russian Federation 0.0 .. .. .. 0.5 135.3 1.1 84.3 2.0

62 .. .. 0.4 200.7 1.1 45.8 1.6 26.2 2.0

63 0.3 46.9 0.5 76.4 0.8 66.1 1.3 48.0 2.0

64 TFYR Macedonia .. .. .. .. .. .. 0.6 192.1 1.8

65 Mauritius 0.0 312.4 0.1 126.7 0.2 12.6 0.2 600.8 1.7

66 Peru 0.1 165.7 0.3 45.8 0.5 150.8 1.2 36.7 1.7

67 Trinidad and Tobago 0.0 827.0 0.1 377.0 0.3 153.9 0.8 89.4 1.5

68 0.1 155.6 0.2 37.8 0.2 188.7 0.7 122.6 1.5

69 Seychelles .. .. .. .. 0.4 62.8 0.7 123.5 1.5

70 Colombia 0.1 82.6 0.1 90.5 0.3 149.2 0.7 94.1 1.4

71 Costa Rica 0.0 3851.2 0.4 84.2 0.7 64.1 1.1 24.5 1.3

72 Morocco 0.0 33.8 0.0 2252.3 0.2 280.0 0.8 54.7 1.3

73 Serbia .. .. .. .. .. .. .. .. 1.2

74 0.0 602.4 0.0 337.9 0.2 104.3 0.4 191.9 1.0

75 Saudi Arabia 0.2 28.6 0.2 45.5 0.3 -3.8 0.3 213.9 0.9

76 Jordan 0.1 52.7 0.1 103.8 0.2 128.5 0.4 96.0 0.8

77 Dominican Republic .. .. .. .. 0.4 74.4 0.7 -0.3 0.7

78 0.0 7.9 0.0 5.8 0.0 6.1 0.0 2079.9 0.7

79 Georgia 0.0 54.9 0.0 35.9 0.0 27.7 0.1 1035.2 0.6

80 0.0 741.5 0.0 466.4 0.1 293.2 0.2 142.8 0.6

81 Suriname 0.0 127.7 0.0 92.7 0.1 136.2 0.2 166.2 0.6

82 Oman 0.0 39.1 0.0 387.3 0.0 1134.7 0.3 78.6 0.6

83 0.0 43.5 0.0 304.0 0.1 334.1 0.2 109.7 0.5

84 Tunisia .. .. 0.0 8.5 0.0 474.5 0.2 162.5 0.4

85 .. .. .. .. 0.1 224.2 0.2 77.3 0.3

86 Nicaragua 0.0 86.6 0.1 11.5 0.1 108.2 0.2 75.9 0.3

87 Egypt 0.0 407.5 0.0 860.6 0.1 134.5 0.2 71.2 0.3

88 Paraguay 0.0 -2.5 0.0 510.7 0.1 76.5 0.1 179.4 0.3
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Table 1.19 (continued)

2002 % change
2002–2003 2003 % change

2003–2004 2004 % change
2004–2005 2005 % change 

2005–2006 2006

89 Senegal 0.0 70.3 0.0 265.6 0.1 112.9 0.2 53.4 0.2

90 .. .. .. .. 0.0 50.4 0.0 917.4 0.2

91 India 0.0 67.7 0.0 64.9 0.0 445.0 0.1 74.4 0.2

92 0.0 468.2 0.0 490.6 0.1 20.0 0.1 10.6 0.1

93 0.0 518.1 0.0 513.5 0.0 109.6 0.0 633.4 0.1

94 Gabon .. .. 0.0 279.5 0.0 128.0 0.1 -22.5 0.1

95 Zimbabwe .. .. 0.0 92.1 0.1 2.9 0.1 -1.6 0.1

96 Ghana .. .. .. .. .. .. 0.0 553.7 0.1

97 .. .. .. .. .. .. .. .. 0.0

98 .. .. .. .. 0.0 98.1 0.0 24.4 0.0

99 Syrian Arab Republic .. .. .. .. 0.0 91.4 0.0 355.4 0.0

100 Mauritania .. .. .. .. .. .. 0.0 314.7 0.0

101 0.0 182.9 0.0 -2.8 0.0 70.9 0.0 534.7 0.0

102 Albania .. .. .. .. .. .. .. .. 0.0

103 Gambia .. .. .. .. .. .. 0.0 37.2 0.0

104 Sudan .. .. .. .. 0.0 26.5 0.0 10.6 0.0

105 Uganda .. .. .. .. .. .. .. .. 0.0

106 0.0 -3.3 0.0 273.5 0.0 134.2 0.0 -12.0 0.0

107 Afghanistan .. .. .. .. 0.0 5.2 0.0 118.4 0.0

108 Cameroon .. .. .. .. .. .. .. .. 0.0

109 Myanmar .. .. .. .. .. .. 0.0 66.8 0.0

110 Ethiopia .. .. .. .. .. .. .. .. 0.0

Transition economy.

Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.    
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Notes to data for tables 1.5–1.10 and 1.20

Argentina: Data from the “Encuesta Nacional a Empresas sobre Innovación, Investigación y Desarrollo y 

Tecnologías de la Información y de las Comunicaciones” conducted by the Instituto Nacional de Estadística y 

by revenue, not number of  employees. Results refer to the sample and have not been extrapolated to the target 

population, but INDEC considers them representative.

Australia: Data from the “Business Use of  Information Technology Survey” conducted by the Australian Bureau 

of  Statistics (ABS). The survey is not designed to provide high-quality estimates of  numbers of  businesses for 

Australian businesses is available from the ABS Business Register, Counts of  Businesses (cat. no. 8161.0.55.001). 

public authorities” (B12.d) refer to enterprises making “electronic lodgements with government organisations”.

Austria: Data from the Eurostat database. “Proportion of  employees using computers” (B2) refers to “percentage 

of  employees using any computer (at least once a week)”. “Proportion of  enterprises using the Internet” (B3) 

refers to “percentage of  enterprises with Internet access”. “Proportion of  employees using the Internet” (B4) 

refers to “percentage of  persons employed using computers connected to the Internet in their normal work routine 

“percentage of  enterprises which have received orders via Internet over the last calendar year (excluding manually 

typed e-mails)”. “Proportion of  enterprises using the Internet that place orders online” (B8) refers to “percentage 

of  enterprises which have ordered via Internet over the last calendar year (excluding manually typed e-mails)”. 

line connection under 2 Mbps” (B9.c) refers to “percentage of  enterprises connecting to the Internet via another 

(B9.e) refers to “percentage of  enterprises connecting to the Internet via wireless connection (satellite, mobile 

phones etc.)” and refers to 2005. “Proportion of  enterprises using the Internet for other information searches or 

research” (B12.b.iii) refers to “percentage of  enterprises that use the Internet for market monitoring (e.g. prices)”. 

“Proportion of  enterprises using the Internet for transacting with public authorities” (B12.d) refers to “percentage 

of  enterprises which use the Internet for interaction with public authorities”.

Azerbaijan: Data from the Azerbaijan “Census of  enterprises” conducted by the State Statistical Committee. 

Belarus: Data from the survey on “Usage of  global information networks” conducted by the Ministry of  Statistics 

and Analysis.

Belgium: See notes for Austria.

Bermuda: Data from the annual “Economic Activity Survey” (EAS) and “Employment Survey” (ES) conducted 

by the Department of  Statistics of  Bermuda.

Brazil: Data from the “Survey on the use of  ICT” conducted by the Brazilian Internet Steering Committee. There 

were methodological changes in the sampling of  the survey from 2005 to 2006, and so caution should be used 

when comparing results for both years. For example, in 2005 the “proportion of  enterprises using the Internet 

for other types of  activity” (B12.g) included enterprises that ordered travel and accommodation services via the 

Internet in the previous 12 months, paid online for any product/service ordered via the Internet in the previous 12 

months, or sold any product to another enterprise via a specialized Internet marketplace in the previous 12 months. 

This response category was not included for 2006. The sampling frame is the RAIS (Relação Anual de Informações 

Bulgaria: Data from the annual “Survey on ICT usage in enterprises” conducted by the National Statistical Institute. 
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For 2005, “other modes of  access” to the Internet (B9.e) included wireless connection (e.g. satellite, mobile phone) 

and other broadband connection (e.g. cable).

Canada: Data from the annual “Survey of  Electronic Commerce and Technology” conducted by Statistics Canada. 

Enterprises using the Internet for “delivering products online” (B12.f) refer to enterprises “delivering digitised 

products (via Web site or other Internet)”.

Chile: Data from the 2006 Structural Surveys on trade (commerce), services, and hotels and restaurants, conducted 

by the Instituto Nacional de Estadística. 

China: Data from the “Specialized Survey of  ICT Usage of  China in 2005” conducted by the National Bureau of  

Statistics of  China. 

Cuba: Data from the “Censo Económico TIC” (ICT Economic Census) conducted by the Dirección de Turismo, 

Comercio y Servicios (Tourism, Trade, and Services Directorate). Results refer to the sample and have not been 

extrapolated to the target population.

Cyprus: See notes for Austria.

Czech Republic: See notes for Austria.

Denmark: See notes for Austria.

Egypt:
Mobilization and Statistics (CAPMAS). The results of  the survey refer to the sample and have not been extrapolated 

to the target population, but CAPMAS indicates that the results can be considered representative at the national 

level. 

Estonia: See notes for Austria.

Finland: See notes for Austria.

France: See notes for Austria.

Germany: See notes for Austria.

Greece: See notes for Austria.

Hong Kong (China): Data from the “Annual Survey on Information Technology Usage and Penetration in the 

Business Sector” conducted by the Census and Statistics Department. “Fixed line connection under 2 Mbps” (B9.

c) refers to Internet and Internet-related services with a transmission speed from hundreds of  Kbps to several 

Mbps (cable modems, asynchronous transfer mode, Ethernet, ADSL (asymmetric digital subscriber line) and 

other types of  DSL (digital subscriber line) are commonly used technologies). “Fixed line connection over 2 

users. “Other modes of  access” refers to the public cellular telephone network or Wireless Fidelity. Enterprises 

using the Internet for “getting information from Government organisations/public authorities” (B12.b.ii) include 

enterprises engaging in transactions with authorities. Enterprises using the Internet “for other types of  activity” 

(B12.g) include online purchase/ordering and sales of  goods, services or information, software download and 

miscellaneous activities. 

Hungary: See notes for Austria.

Iceland: Data from “Enterprises’ use of  ICT” survey conducted by Statistics Iceland. 

Ireland: See notes for Austria.
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Italy: See notes for Austria.

Japan: Data from the annual “Communications Usage Trend Survey” conducted by the Ministry of  Internal 

Affairs and Communications. The results of  this survey refer to the sample and have not been extrapolated to the 

target population. Data refer to enterprises with 100 or more employees. “Fixed line connection under 2 Mbps” 

or more. “Other modes of  access” (B9.e) refer to accessing by broadband (CATV, FTTH, FWA, DSL etc.).

Latvia: Data from the annual “Community Survey on ICT Usage and e-Commerce in Enterprises” conducted 

2 Mbps. 

Lithuania: See notes for Austria.

Luxembourg: “Proportion of  enterprises using the Internet that place orders online” (B8) refers to “percentage 

of  enterprises which have ordered via the Internet over the last calendar year (excluding manually typed e-mails)” 

and refers to 2005. For other indicators, see notes for Austria.

Macao (China): Data from the survey on “Usage of  Information Technology in Business Sector” conducted by 

the Statistics and Census Service. 

Malta: See notes for Austria.

Mauritius: Data from the “Survey of  Employment and Earnings, March 2006” conducted by the Central Statistics 

Netherlands: See notes for Austria.

New Zealand: Data from the “Business Operations Survey 2006” conducted by Statistics New Zealand. 

Enterprises “accessing the Internet by analogue modem” (B9.a) include enterprises accessing the Internet by 

line connection regardless of  speed (including of  2 Mbps or more). “Enterprises using the Internet for providing 

customer services” (B.12e) includes delivery of  products of  online (B.12f) and other types of  activity (B.12g).  

Norway: See notes for Austria.

Panama: Data from the “Survey of  Non-Financial Enterprises” (Encuesta Entre Empresas No Financieras) 

conducted by the Statistics and Census Directorate (Dirección de Estadística y Censo) of  the Contraloría General 

Poland: See notes for Austria.

Portugal: See notes for Austria.

Qatar: Data from an economy-wide ICT survey conducted by the Statistics Department of  the Planning 

Council.

Republic of  Korea: Data from the “Survey on Information Society” conducted by the National Information 

Society Agency (NIA). 

Romania: Data from annual survey on “ICT Usage and e-Commerce in Enterprises” conducted by the National 

Statistical Institute (Structural Business Statistics Department).

Russian Federation: Data from the annual survey on “Statistics on use of  ICT and production of  ICT goods and 



  CHAPTER 1 TRENDS IN ICT ACCESS AND USE 95

INFORMATION ECONOMY REPORT 2007-2008

include enterprises using the Internet to pay for supply products (procurement).

Singapore: Data from the annual “Survey on Infocomm Usage by Companies” conducted by the Infocomm 
Development Authority (IDA). “Fixed line connection” (B9.c and B9.d) refers to frame relay/dedicated leased 
line, XDSL and cable modem. Owing to changes in methodology, results for 2005 and 2006 are not directly 
comparable.

Slovakia
enterprises which have received orders via the Internet over the last calendar year (excluding manually typed e-
mails)” and refers to 2005. “Proportion of  enterprises using the Internet that place orders online” (B8) refers to 
“percentage of  enterprises which have ordered via the Internet over the last calendar year (excluding manually 
typed e-mails)” and refers to 2005. For other indicators, see notes for Austria.

Slovenia: See notes for Austria.

Spain: See notes for Austria.

Sweden: See notes for Austria.

Switzerland: Data from the “Swiss Innovation Survey 2005” conducted by ETH Zurich, KOF Swiss Economic 
Institute.

Thailand: Data from the annual “Information and Communication Technology Survey (Establishment)” 

the Internet “by other modes of  access” (B9.e) refer to cable modem, leased line, wireless and others.

Turkey: Data from the “2005 ICT Usage Survey in Enterprises” conducted by TURKSTAT.

United Kingdom: See notes for Austria.
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Notes

There is no established convention for the designation of «developed» and «developing» countries or areas 
in the United Nations system. In common practice, Japan in Asia, Canada and the United States in North 
America, Australia and New Zealand in Oceania, and Europe are considered «developed» regions or areas. 
In international trade statistics, the Southern African Customs Union is also treated as a developed region 
and Israel as a developed country; countries emerging from the former Yugoslavia are treated as developing 
countries. Countries of Eastern Europe and of the Commonwealth of Independent States in Europe are 
not included under either developed or developing regions, although Bulgaria and Romania have recently 
joined the European Union; «countries in transition from centrally planned to market economies», or 
transition economies, is a grouping used for economic analysis. Source: United Nations Statistics Division, 
http://unstats.un.org/unsd/methods/m49/m49regin.htm.

See http://measuring-ict.unctad.org for information on the UNCTAD XII Partnership on Measuring ICT 
for Development, which works to improve the availability of  ICT data in developing countries.

On this, the ITU website says that «Examples include differences in availability of infrastructure or advanced 
technologies by area or region, or urban/rural differences in income and hence in the affordability of ICTs 
(as a proportion of income). Highlighting internal disparities along these lines can raise national debate 
in many countries and promote action to address inequality.» http://www.itu.int/osg/spu/publications/
worldinformationsociety/2006/faq.html.

This includes wireless application protocol (WAP), general packet radio service (GPRS), and universal 
mobile telecommunications system (UMTS).

Statement by Viviane Reding, member of  the European Commission responsible for Information Society 
and Media, Connecting up the global village: a European view on telecommunications policy, at the 
Conference of  the ITU, Telecom World 2006, Hong Kong (China), 4 December 2006. Document ref: 

www.scidev.net/News/index.cfm?fuseaction=readNews&itemid=3825&language=1.

that involve individuals or enterprises… While mCommerce encompasses B2B and B2C transactions, 
mEnterprise concerns the use of  mobile devices in inter- and intra-business operations. MEnterprise projects 

not precise.»

Mobile devices that can support up to 14.4 Mbps download speed are expected to become available in 2008 
in the Republic of  Korea.

World Bank Investment Climate Surveys, 2000–2003.

WiBro is high-speed wireless Internet and data network access over a wide area.

Eurostat, Statistics in Focus, 28/2006.

A maquiladora or maquila is a factory that imports materials and equipment on a duty-free and tariff-free basis 
for assembly or manufacturing and then re-exports the assembled product, usually back to the originating 
country.
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To explain the difference between online sales and purchases, the EU states that «adoption of  online sales 
can be more complex than purchases, as it can entail a new business model for the enterprise». Statistics in 

028-EN.PDF.

B2C trade volume for 2006 was 3.6 trillion Won (KRW) and B2B trade volume was 366.2 trillion KRW, at 

Interview with Mr. Walid Kooli, focal point for e-commerce at the Tunisian Ministry for Trade and 

See http://www.strategyanalytics.net/ and http://www.ifpi.org/.

13.

14.

15.

16.

18.
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A. Introduction

The role of  the ICT sector in economic development 

and employment creation in developing countries 

has been widely recognized and has been discussed 

in previous editions of  the Information Economy Report

(UNCTAD, 2003, 2005a, 2006a). Only a few developing 

effective ICT services (particularly telecommunication 

services) is critical for creating an enabling environment 

for domestic ICT uptake. Moreover, the ICT sector 

contributes to productivity and economic growth. 

As has been shown in other parts of  this Report 

(see introductory chapter and chapter 3), the rapid 

technological progress in the production of  ICT 

goods and services increases total factor productivity 

growth. ICTs used as a capital input in other sectors 

and services also contribute to labour productivity and 

total factor productivity.

As this chapter will show, the strong growth in ICT 

has continued over the past few years, in particular in 

developing and transition countries, where ICT sector 

production and consumption have grown much faster 

and have higher shares than in OECD countries. The 

(sharp) decline in global ICT production, trade and 

investment following the Nasdaq crash in 2000 has been 

completely reversed. With the “second generation” of  

globalization emerging, developing countries provide 

an important contribution to the output of  the ICT 

sector.

ICT production and use impact on globalization in 

several ways. First, they are an enabler of  globalization. 

ICTs play a critical role in the fragmentation of  the 

production to different geographic at locations. This 

process has now been extended to also take into account 

knowledge and information online from anywhere in 

Chapter 2

THE ICT PRODUCING SECTOR AND THE EMERGING SOUTH

Through outsourcing and offshoring, services can be 

driven gains in the host country.

globalized. ICT components and parts, and telecom 

and computer equipment, are manufactured in very 

production, from developed to developing countries. 

In 2004, the ICT sector had a lead role in international 

2006a). In some Asian developing countries, the ICT 

added (UNCTAD, 2006a). The ICT sector (supply and 

demand) will continue to grow strongly in the next 

decade, given the increasing role of  ICT products and 

use in the global economy.

FDI in the ICT sector is growing strongly, especially 

in ICT manufacturing (electronic and electrical 

equipment) and ICT services (communication 

services) (UNCTAD, 2005b). Developing countries 

ICT sector, especially for ICT services (UNCTAD, 

Asian emerging economies, they account for larger 

developing countries, primarily in services: in 2005, in 

d

mergers and acquisitions (M&As), amounting to more 
2

This chapter will review major developments in the ICT 

highlight the role of  the ICT sector in global economic 
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Box 2.1

Joint UNCTAD – Government of Egypt project on the ICT sector

The Ministry of Communication and Information Technology (MCIT) of Egypt and its Information Technology Industry Development Agency
(ITIDA) have formulated an ICT strategy aimed at transforming their economy into a regional hub of ICT production and service provision.
The policies put in place have been successful in attracting foreign investment and outsourcing contracts in the Egyptian ICT sector. A large
part of the existing ICT enterprises are concentrated in technology parks and incubators. There is strong government support for providing
the necessary ICT infrastructure at accessible prices.

The ICT and E-Business Branch of UNCTAD and MCIT worked together to conduct a survey on Egypt’s ICT sector with the objective of

The survey was sent to a sample of 250 ICT companies in Egypt, 151 of which responded. The results presented in this chapter are based
on those companies’ responses and are thus not representative of the entire ICT sector in Egypt.

of the ICT sector against policy targets. In the second stage, research will aim at revealing some of the factors responsible for success or
failure in meeting certain policy targets.

trends and shifts, such as those related to production, 

employment, trade and investment, the growth of  

China and India and South–South economic relations, 

and the increasing attention that the ICT industry 

receives from developing country policymakers who 

has played a major role in recent global economic 

developments that have led to an emerging second 

generation of  globalization, and that this trend will 

continue in the years ahead. It will provide evidence 

demonstrating the increasing importance of  the ICT 

sector for the developing countries and South South

relations. 

The Information Economy Reports 2005 and 2006 

have focused on the latest developments in the trade 

of  ICT goods and services respectively. This chapter 

trends and present concrete examples of  the role of  

the ICT sector in developing countries’ efforts to 

develop their information economies. In that context, 

the UNCTAD secretariat collects from member States 

As in previous Reports, the results of  the 2006 data 

collection will be presented in this chapter. In addition, 

a special project to survey the ICT industry was carried 

scarcity of  comparable data from developing countries, 

the chapter relies on a number of  examples to illustrate 

the role of  the ICT sector in selected developing 

countries.

The ICT industry plays an important role in the growth 

of  international sourcing. While international sourcing 

in ICT manufacturing has been a common feature in 

the past two decades, the outsourcing of  ICT services 

took off  only a few years ago and has prompted many 

developing countries to try to develop a competitive 

Therefore, reference to offshoring and outsourcing 

will be made throughout this chapter. A more detailed 

discussion on the link between outsourcing and 

employment and outsourcing in the ICT services 

sector can be found in the IER 2006.

Lastly, the chapter will highlight the role of  national 

and international policymaking for the development of  

the ICT sector in developing countries. In particular, 

it will consider the WTO’s Information Technology 

Agreement (ITA), which is the key international 

trade agreement relevant to ICT goods trade and 

suggestions on possible further work related to the 

review of  the ITA. 
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B. ICT market, value added and 

employment

1. Overview of the ICT market

The production of  ICTs is undergoing a shift from 

applications of  ICTs. There are also some structural 

changes, with the emergence of  niche products, software 

and services, rather than the traditional commodities 

or IT equipment. The role of  individuals and their 

demands, via use of  ICTs, global communication and 

access to information, is growing and impacting on 

decisions. 

According to the World Information Technology and 

Services Alliance (WITSA), which is monitoring the 

down to 6 per cent annual growth, with a value of  over 

$ 3 trillion (WITSA, 2006). The highest growth can be 

observed in software, but the largest amount spent is 

in the area of  communications and ICT services. 

Between 2000 and 2005, revenues of  the top 250 ICT 

grew by 8.3 per cent in the services and software sectors, 

cent in the IT equipment sector, and 3.3 per cent in 

the electronics and components sector. In the area of  

per cent (OECD, 2006a).

developing economies, such as Samsung Electronics 

Flextronics (Singapore), with 2005 revenues ranging 

Electronics) (OECD, 2006a).           

During the past decade, there has been a clear 

tendency to migrate the production of  electronics 

industry grew from 48 per cent of  world production in 

Region 2002 2003 2004 2005 CAGR 2002 – 2005 (per cent)

Europe 220.4 247.5 279.1 285.8 9.0

Americas 317.6 314.1 334.3 341.9 2.5

Japan 162.4 180.2 197.8 202.3 7.6

343.1 386.9 448.8 492.7 12.8

Rest of the world 13.2 14.3 15.7 16.2 7.2

World 1 056.8 1 143.0 1 275.6 1 338.9 8.2

Table 2.1

Global production of electronics, 2002-2005, $ billion

Source: Reed Research, presented by Ernie Santiago, SEIPI, WTO ITA Symposium, 28 March 2007, Geneva.

Chart 2.1

Electronics industry output by location, 
1995-2005

High-cost locations: United States, Canada, Japan, Western Europe.

world.
Source: Reed Research, presented by Ernie Santiago, SEIPI, WTO ITA
Symposium, 28 March 2007, Geneva.
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ICT production also has an important or increasing 

role in countries in other regions, such as Costa Rica 

(box 2.2), Chile, Finland, Israel and Mauritius.

In recent years, the ICT services industry has 

experienced strong growth, including in economies 

that are important suppliers of  ICT goods (see box 2.3, 

Box 2.2

Costa Rica: the Intel factor 

When in 1996 Intel decided to choose Costa Rica as one of its main production sites, this was the beginning of a considerable structural
change in the country’s economy. In 1985, 60 per cent of Costa Rica’s exports were perishable products and 3 per cent were electrical and
electronic products. In 2005, the share of perishable products exports had decreased to 24 per cent, and the share of electrical and electronic
products increased to 30 per cent.  Exports of ICT products decreased sharply in 2000, following the global slowdown in the IT industry, but
started to increase again as of 2001. Despite a 15 per cent increase since 2000, ICT goods exports have not yet reached the pre-2000 levels
(chart 2.2), although at the global level, ICT goods trade fully recovered in 2005.

economy has been estimated in various areas.

The contribution of Intel to GDP is estimated to be 5 per cent (2000–2005), with a further 0.8 per cent indirect impact through income spent
by employees and local purchases. In 2005, the direct and indirect effects of Intel reached 25 per cent of GDP of the entire manufacturing

publicizing the country as an IT location (attracting other investors), technology and knowledge transfer and the creation of linkages with
academia. For example, Intel supported the curriculum and teaching teams in engineering courses at the Instituto Tecnológico de Costa Rica
and the Universidad de Costa Rica, which led to a considerable increase in the numbers of students enrolled in those careers (from 577 in
1997 to 874 in 2000).  Only 60 electrical engineers graduated in 1997, while by 2005 there were over 200 graduates.  Because Intel absorbs

professionals by employing them. A study by the International Labour Organization (2007) found that Intel pays its employees an average
monthly wage of $836, while employees in the manufacturing sector earn only an average monthly wage of $491 (as of December 2005).  

The dominant role of Intel has, however, its downsides. The country is highly dependent on the ICT sector and was hit hard by the 2001
global slump, from which it still has not fully recovered (see above). In particular, most of its ICT exports are limited to a small number of

electrical and electronic products, whereas exports of higher-value-added services are still limited, albeit growing.

Chart 2.2

ICT goods exports in Costa Rica,
1997-2006

Chart 2.3

Share of Intel GDP in total industrial 
GDP, 2002-2005

Source: presentation by Emmanuel Hess, CINDE (Costa Rican
Investment Promotion Agency), WTO ITA symposium, 28 March
2007, Geneva.

Source: UN COMTRADE.
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Box 2.3

Philippines: contact centres on the increase

Traditionally, the Philippine ICT industry has been dominated by manufacturing, in particular of components and devices (e.g. chips), which
accounted for 74 per cent of the electronics industry in 2005, and of computer-related products (20 per cent). In 2005, the ICT industry
accounted for 66 per cent of total manufacturing exports, a fact that illustrates the transformation of domestic production in only 30 years: in
1975 the Philippine economy was 49 per cent agro-based and only 3 per cent electronics-based. As in other Asian countries, the ICT sector

per cent from the Republic of Korea and 9 per cent from the United States).

Recently, the ICT service sector has been growing, including with regard to contact (or call) centres, business processing, animation, medical
and legal transcription, engineering and software design. Contact centres are now the fastest-growing industry in the ICT services sector. In
2006, the Philippines had 146 such centres, employing 150, 000 staff and generating $2.7 billion revenue.

The industry estimates that the ICT services workforce will increase from 99,300 (in 2004) to 920,764 (in 2010), and revenues from $1.5

(business processing).

Players Employees Seats Revenues
(million $)

Growth rate
( per cent)

Performance level

Contact Centre (2007) 146 150 000 93 750 2 688 90 ..

Business Processing
(2006)

62 22 500 .. 180 80 ..

Animation (2006) 40 4 500 .. 40 25 ..

Medical and legal
transcription (2007)

66 9 675 .. 126 80 98–99 accuracy
rate

Engineering design
(2007)

14 4 000 .. 48 30 ..

Software design (2007) 300 16 000 .. 272 40 ..

Table 2.2

The Philippines e-services industry

Source: Based on the presentation by Ernie Santiago, SEIPI, WTO ITA Symposium, 28 March 2007, Geneva, and updated with information
received from the Philippine Government in July 2007.
Notes:

services, which has prompted many developing 

countries to develop their ICT services industry. A 

number of  developing country ICT services producers 

have grown strongly, notably India, but also China, 

and Romania.

The telecommunications sector in particular continues 

to grow strongly. In the OECD countries, revenues 

increased each year during the past decade and 

developing countries, the telecommunications sector 

Brazil, Chile, Malaysia, Mexico and South Africa.

2. ICT sector value added

In the OECD countries, ICT sector value added as a 

increase overall. After the 2000 downturn, the strongest 

Ireland. ICT services account for more than two thirds 

of  ICT sector value added in the OECD countries, 

with growth sectors being communications services 

and software services (OECD, 2006a). Between 2003 

and 2005, in the EU countries, Finland and the United 
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added shares, whereas those shares have been falling 
in Ireland and Austria. At the same time, new member 

Estonia, had increasing shares of  ICT sector value 
added.

Chart 2.5 presents available comparable data at the 
global level, collected by UNCTAD and based on the 

the developing countries, ICT sector value added as 

small, with the exception of  some Asian countries. 

such as Mauritius and Cuba. In Chile, ICT sector value 
added reached 3 per cent of  total value added in 2004, 
primarily from telecommunications services (60.8 per 
cent), followed by IT services and trade, whereas ICT 

3

In India, which is one of  the largest producers of  
ICT services, the contribution of  the IT software 

include the telecommunications sector, the third largest 
in the world and which has grown at an average rate of  

2006), compared with a stable contribution of  the 
manufacturing sector and a declining contribution by 
the agricultural sector.

Box 2.4

Egypt’s growing ICT sector 

The increase in ICT sector sales went hand in hand with growth in ICT exports. Results from the survey indicate that while domestic sales

Egypt exported $548 million worth of communications and computer and information services (based on IMF BOP data) and $18.2 million in
terms of ICT goods (based on United Nations COMTRADE). In terms of ICT services, Egypt was the second largest African exporter in 2005,
for both communications and computer and information services, competing strongly with Morocco and South Africa. In 2006, the value of
ICT-enabled services exports was $2.3 billion. Egypt has the potential to become a competitive international location for offshore services
owing to its large skilled workforce, existing business infrastructure and geographical location. In 2005 A. T. Kearney’s Offshore Location
Attractiveness Index ranked Egypt among the 12 destinations most attractive to offshore businesses, before other regional competitors such
as Jordan, Ghana and Tunisia, and after India, China, Malaysia and the Philippines.

Even though Egyptian ICT goods exports have a considerably lower value than ICT services exports, they expanded faster at 22  per

main importers of Egyptian ICT goods were neighbouring countries in North Africa (Algeria and Sudan) and the Middle East (Kuwait and
Jordan).

Chart 2.4

Value added to sales ratio for US MNC
computers and electronic products 

sector, 1999-2004

Source: Presentation by Jacob Kirkegaard, UNCTAD-OECD-ILO expert
meeting, Geneva, 5 December 2006.

Note:
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Chart 2.5

Share of ICT sector value added in total 
business-sector value added

Source: UNCTAD Information Economy database (2007).

Notes: (1) reference year 2006; (2) reference year 2005; (3) reference
year 2004; (4) reference year 2003; (5) reference year 2002.

Chart 2.6

Share of ICT sector workforce in total 
business-sector workforce

Source: UNCTAD Information Economy database (2007).

Notes: (1) reference year 2006; (2) reference year 2005; (3) reference
year 2004; (4) reference year 2003; (5) reference year 2002.

According to Chinese sources, the value added of  the 

2003. The value added of  post and telecommunication 

services accounted for 8 per cent of  services industry 

value added (2003). This compares with 32 per cent 
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Box 2.5

Sri Lanka’s ICT employment: rising demand

In Sri Lanka, ICT employment has grown steadily over the past few years and is expected to reach 44,660 by 2008 (chart 2.7)4 In 2006,
the overall IT workforce stood at 30,120 of whom 46 per cent are in the IT sector, 47 per cent in the non-IT sector and 6.6 per cent in
government. The highest shares of the overall IT workforce are in software engineering and programming, technical support, and testing

growth sector.

Domestic demand for ICT professionals in Sri Lanka is greater than
supply. For example, in 2007 the overall (new) demand for ICT

for IT workers are programming/software engineering, testing/

only 2,216 IT graduates will be added to the workforce, and, after
adding the supply of ICT-related graduates, there will thus be a
shortfall of 2,555 graduates. Furthermore, the attrition rate for IT
jobs doubled between 2004 and 2006, reaching 13 per cent. This
increased the shortage in the supply of ICT professionals and will
reduce the likelihood that demand will be met by supply.

Chart 2.7

IT workforce in Sri Lanka, 2003-2008

Chart 2.8

Job categories as share of overall IT workforce and demand for IT professionals 
in Sri Lanka, 2007

Source: SLICTA (2007).

Source: Based on SLICTA (2007).
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well (Bednarzik, 2005). The share of  the ICT sector 

are increasing in some EU countries, such as Finland 

such as Ireland, Sweden and the Netherlands. Available 

increasing shares in countries such as Cuba and Egypt. 

More than 50 per cent of  the persons in those jobs 

carried out in Sri Lanka (box 2.5).

of  total value added in 2004 for total services, which 

is still relatively low compared with OECD countries. 

show that the value added to sales ratios in ICT goods 

production in China and other developing country 

producers remain below that in the United States 

(chart 2.4).

3. ICT sector employment

sector employment increased by 8 per cent overall, 

but growth is stable in most countries. In the United 

States, ICT sector employment shifted from primarily 

services (54.6 per cent in 2004), a trend which is 

likely to be observed in other OECD countries as 

Box 2.5 (continued)

A reduction in the attrition rate and the industry’s willingness to recruit IT-related degree holders and advanced diploma holders, as well non-

in the number of employees over the past two years, but there are no academic courses tailored to that job category.  Furthermore, IT training

to tap the large pool of skilled people in Sri Lanka.

About half of all IT jobs are in large organizations (with more than 300 employees).  In the non-IT and government sectors, large organizations

relatively small share (21 per cent) of the IT workforce is female. The Government employs most female IT professionals (36 per cent), while
the non-IT sector employs 15 per cent and the IT sector 20 per cent (charts 2.9 and 2.10). No information on types of activities by gender
is available.

Chart 2.9

Highly skilled graduates by sector,
Sri Lanka, 2007

Chart 2.10

Female representation by sector,
Sri Lanka, 2007

Source: SLICTA (2007).

Notes:
workforce.
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In 2004, total employment in the manufacture of  

electrical and electronic products worldwide, which 

constitutes a major part of  the ICT industry, was 

employment in some developing countries (box  2.6) 

with China as the engine of  growth (see section D.2.).  

Employment in the sector is highly concentrated, with 

employment.  Among the largest employer countries 

Chart 2.11

Global distribution of employment in electrical and electronic products manufacturing, 
2004

Chart 2.12

Employment in electrical and electronic products manufacturing, 2002

Source: ILO (2007).

Source: ILO (2007).
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Countries and accounting
machinery

Electrical
machinery and

apparatus

Radio, TV and Employment trend

United States Declining Declining Declining Loss of 550,000 jobs

Japan Declining but steady
more recently Declining Slightly declining Loss of 400,000 jobs

Germany Declining Steady Slightly declining Loss of 100,000 jobs

The Russian Federation Increasing since
2002 Increasing Declining N/A

Thailand Loss of 18,000 jobs Increase of
101,000 jobs Increase of 84,000 jobs Increase of 167,000 jobs

(1997 and 2000)

India N/A Increasing Increasing since 2001 N/A

Republic of Korea Increasing Increasing Increasing N/A

Philippines N/A Declining Gain of 29,000 jobs (2003
and 2004) N/A

Mexico Increasing since
2003

Increasing since
2003 Declining N/A

Indonesia N/A N/A Increasing Increase of 65,000 jobs
(1998 and 2001)

Table 2.3

Employment trends in electrical and electronic products manufacturing, 1997–2004

Source: UNCTAD, based on ILO (2007).
N/A = not available.

Box 2.6

Women in ICT manufacturing

Women account on average for almost 40 per cent of the workforce in the electrical and electronics production, with large differences

of employment stands at 50 per cent in the emerging economies of Asia, such as Malaysia, the Philippines, Thailand and Viet Nam, whereas
in India it is very low. In the manufacture of electrical machinery and apparatus, the average shares of women in the workforce in developing
economies such as Indonesia, the Philippines, Thailand and Viet Nam are much higher than in developed economies, whereas the shares in

is higher than in the other two segments, and shares in Malaysia, the Philippines, Thailand and Mexico are particularly high.  High rates can
also be found in Eastern Europe – in Bulgaria, the Czech Republic, Latvia, the Russian Federation, Slovakia and Ukraine. In addition, there
are differences between women’s and men’s wages, with women earning less than men, although they work almost the same number of
hours, and in all countries (except Finland) where data are available the wage discrepancy is increasing over time.

Job category 2004 2003

40 per cent
10 per cent – 64 per cent in developing economies
25 per cent – 40 per cent in developed economies

Electrical machinery and apparatus 37 per cent
13 per cent – 60 per cent in developing economies
16 per cent – 50 per cent in developed economies

N/A
20 per cent – 72 per cent in developing economies
17 per cent – 62 per cent in developed economies

Table 2.4

Employment by gender in electrical and electronic products manufacturing

Source: UNCTAD calculations, based on ILO (2007).
N/A = not available.
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Box 2.7

Employment in the ICT sector in Egypt

The growing global demand for ICT products and services has resulted in job creation in Africa as well. Egypt in particular has seen a notable
expansion of 700 per cent in revenues from its ICT industry,5 and a fourfold increase in the total number of ICT companies6 during the last
seven years (2000–2007). According to the World Bank (2006) the share of telecommunications revenue increased from 2.8 per cent in 2000
to 3.5 per cent in 2004, above the average performance in the Middle East and North African region. Currently, approximately 2,262 ICT
companies7 are present in the Egyptian market and they employ some 50,000 people.8 This amount corresponds to a small share of the total
active workforce of 18 million,9 but it represents a dynamic sector with higher than average participation of women in the labour market.

A 2007 survey conducted jointly by the Ministry of Communication and Information Technology (MCIT), the Egyptian Information Technology
Industry Development Agency (ITIDA) and UNCTAD interviewed 151 Egyptian ICT companies representative of the ICT sector and assessed
in greater detail the structure of the workforce by gender and occupations.10 Within the sample of companies surveyed, it was found that 70
per cent of jobs are specialized ICT occupations (against only 30 per cent other occupations) (chart 2.13). Among ICT occupations, most jobs
were for applications development and testing technicians and for network and hardware professionals, while there were fewer IT trainers.
Even though only 5 per cent of the staff employed were in temporary positions, the survey showed that there were relatively more temporary

Egypt is recognized as one of the few African countries where women’s participation in ICT is more pronounced.11 Even though the results
of the MCIT/ITIDA UNCTAD survey show that female employees occupied only 23 per cent of the positions in the ICT businesses surveyed
(chart 2.14), this share is greater than the 19 per cent participation of women in the total workforce estimated by ILO for 2003. In 2001, the
International Telecommunication Union found that women represented 22 per cent of the staff employed in the telecom sector in Egypt.12

Additionally, the MCIT/ITIDA UNCTAD survey revealed that in the ICT sector there are relatively more women employed in temporary
positions and in non-ICT occupations. On average, for all types of ICT occupations there is a ratio of 3 male to 1 female employee, while
among the other staff members the ratio is closer to 2 to 1. Also, for every 4 male permanent staff members, there is 1 permanent female
staff member, while among temporary staff members this ratio is 3 to 1. There were more women working as ICT professionals than as
ICT technicians. Women are more commonly employed as ICT network and hardware professionals and as applications development and
testing technicians. As seen in chart 2.13, these same jobs with a high participation of women coincide with positions most in demand
among specialized ICT occupations in Egypt. This indicates that women can make an important contribution to increasing the numbers of
specialized ICT personnel to match demand from the ICT-producing sector.

fewer women.

Chart 2.13

Permanent and tempory workforce in a sample of ICT companies in Egypt
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Box 2.7 (continued)

If demand conditions remain favourable to growth in the ICT sector in Egypt, there is scope for encouraging women’s participation in the ICT
workforce through targeted training and by supporting a gender-balanced use of ICTs. As other studies (Standing, 1999) have shown, hiring
women when there is great demand can result in superior business competitiveness.

Chart 2.14

Male and female occupations in a sample of ICT companies in Egypt

the electronics industry has been an important part 

improvement in labour productivity. This has led to a 

deceleration of  employment in the sector, which grew 

such as television and radio transmission devices, and 

telephones.

and accounting machinery, electrical machinery and 

apparatus, and radio, television and communication 

or declining employment.  In the United States 550,000 

jobs (over 30 per cent) were lost from the workforce, 

countries that increased their employment levels in 

one or several of  the industry segments include China, 

Chart 2.15

Potentially offshorable occupations in 
total employment: EU 15, United States
(estimate), Canada and Australia, 1995-

2003

Source: OECD (2006b).

the Russian Federation, Thailand, Indonesia and the 

ICT sector employment and international 

sourcing

during the past few years, the question of  how many 
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jobs are lost/created as result of  outsourcing has 

received much attention. Unfortunately, there are few 

reliable data on the impact of  international sourcing in 

the ICT industry on employment (in both developed 

and developing countries). Several studies on ICT 

services offshoring and job losses in the United States 

conclude that the impact is rather limited overall and 

concentrated in a few industries and occupations 

(Bednarzik, 2005).  In the European Union, job losses 

in information technology due to international sourcing 

of  all job losses due to international sourcing.  These 

in all industries that could be outsourced have been 

increasing in number in the EU, whereas they seem to 

be stable in other markets where outsourcing could 

the fact that employment in occupations potentially 

affected by outsourcing has been increasing in the EU 

countries over the past decade. The overall increase 

in international sourcing and its related impact on 

employment have caused considerable political debate 

C. Trade and investment in ICT 

goods and services

1. Overview

after the NASDAQ crash in 2000 was fully reversed 

by 2005, with growth rates in ICT goods trade equal to 

grown faster than ICT production and more strongly 

compared with total exports. The global market has 

witnessed a general shift from developed to developing 

countries in the export of  ICT goods and services, 

with the two largest developing economies, China and 

India, dominating the two sectors respectively. This has 

led to newly emerging South–South trade relationships 

in this dynamic sector. In 2005, the value of  ICT trade 

among developing countries almost caught up with 

that among developed countries and is likely to have 

exceeded it as this Report goes to press.

Similarly, FDI in the ICT sector grew strongly, 

especially in ICT manufacturing (electronic and 

electrical equipment) and ICT services (communication 

services and software businesses) (UNCTAD, 2005b). 

Developing countries are increasingly becoming a 

show an increase in value for target countries from $22 

followed by telecommunications (323) and electronics 

all deals. The fastest growth has been in ICT services 

and telecommunications. In particular, South–South 

on the rise, driven by large TNCs from such countries 

as South Africa, Malaysia and Mexico (World Bank, 

2006).

Chart 2.16

Growth of world merchandise exports 
and ICT goods exports, 1996-2005

Source: UN COMTRADE.

countries have moved up the value chain.  This has 

(UNCTAD, 2006b).
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2. ICT goods

Overall, there has been strong growth of  trade in 

ICT goods, and full recovery from the 2000 decline. 

The share of  world exports of  ICT goods in world 

and 2005, world exports of  ICT goods increased at 

This is despite high commodity prices in 2005 and 

Chart 2.17

ICT goods export by level of development, 1996 and 2005

Source: UN COMTRADE.

Chart 2.18

ICT goods export by level of development, 1996-2005

Source: UN COMTRADE.
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2006, which, coupled with falls in the prices of  certain 

ICT goods, disguise the relative performance of  trade 

in ICT goods in volume terms and the emergence of  

new markets.

The strong growth in ICT goods trade coincides with 

the lowering of  tariffs on ICT products of  countries 

that are signatories to the WTO’s Information 

tariff  cuts by developing countries than by developed 

is provided in section E. 

Exports

The global market in ICT goods trade has witnessed a 

general shift from developed economies to emerging 

economies in the developing world. Until 2003, the 

United States was the largest exporter of  ICT goods; 

in 2004 China overtook it, and in 2006 its exports 

eleventh largest exporter of  ICT.

Other large exporters of  ICT goods include developed 

exporters of  ICT goods were mainly developed 

countries, by 2005 developing countries had emerged 

as large exporters of  ICT goods and such countries 

as France, Italy and Spain lost their place among the 

exporters from developed to developing countries 

during the same decade.

Among the emerging developing countries that 

have increased their share in the global ICT goods 

market, the cases of  Mexico and Indonesia should 

be mentioned. In both countries, ICT goods exports 

increased more than overall merchandise exports 

specialized in exports of  audio and video equipment, 

which together with telecommunications equipment 

increased fastest. The United States remained the 

main export destination for ICT goods produced 

in Mexico, but exports to certain South and Central 

Colombia) increased rapidly.  In Indonesia, exports 

of  electronic components picked up in the aftermath 

of  2000, with the main destination being Singapore. 

Chart 2.20

Mexican merchandise exports and ICT 
goods exports (1996=100 per cent)

Source: UN COMTRADE. Source: UN COMTRADE.

Chart 2.21

Indonesia merchandise exports and ICT 
goods exports (1996=100 per cent)

Chart 2.19

World exports of ICT goods, 1996-2005

Source: UN COMTRADE.
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the Indonesian ICT export category with the highest 

were the main trading partners, with an exceptionally 

large increase in exports of  computers and related 

equipment from Indonesia to China.

Regional trends

Among developing countries in Latin America, 

the Caribbean and other America, Mexico had 

per cent for total exports).  Other developing 

average growth compared with all developing 

countries.  Although they do not currently 

Costa Rica, which started with higher export 

overall exports and higher than all developing 

countries' export. 

In Africa, developing countries' ICT export 

and the United Republic of Tanzania recorded 

substantial growth (over 50 per cent each) 

their total export growth and above the average 

of all developing countries' ICT goods exports 

Egypt and Senegal registered lower growth 

rates but still above their overall export growth 

rates or above the developing countries' exports 

growth rate (starting from very low initial 

values).  

Transition economies' export values are small, 

as well as their shares in world exports of  ICT 

goods. Exceptions are Romania and Croatia, 

which have some of  the highest exports values 

export growth rates or those of  the developing 

countries' exports.  

East Asia dominates trade in ICT goods. In 

Asia, a number of  developing economies such 

have important export shares, comparable to 

Turkey and India, which have the highest export 

values (in billions of  dollars) in the region, also 

The least developed countries (LDCs) account for only 

which is slightly higher than their overall share of  world 

growth in some of  the LDCs' exports. For example, 

Uganda and the United Republic of  Tanzania were the 

cent and 54 per cent respectively), and exports from 

Bangladesh, Mozambique, Senegal and Madagascar 

also experienced an upward trend (table 2.5). In the 

case of  Madagascar, Senegal and Uganda, exports of  

ICT goods picked up only recently (2004–2005) and are 

concentrated mainly in telecommunication equipment, 

which is also the main category of  ICT goods imported 

into those countries. Uganda and Senegal export mainly 

to developed European countries, while Madagascar, 

besides exporting to Europe, registers high values in 

(China). Imports of  ICT goods from LDCs into the 

under the ITA agreement or under the EU's Everything 

per cent of  LDC exports of  ICT goods to developed 

countries went to the EU. Developing economies in 

Asia and Africa are the other main buyers of  ICT 

goods from LDCs.

Imports

On the importing side, the major importers of  ICT 

increased their imports of  ICT goods, overtaking 
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other developed economies such as Italy and Canada, 

Sweden, Switzerland and Austria, which were among 

China became the second largest importer of  ICT 

goods, with an import value of  $226 billion, after the 

United States with an import value of  $280 billion. At 

the same time, the import shares of  the United States, 

Developed countries accounted for 55 per cent of  

world imports of  ICT goods in 2005, and developing 

countries accounted for 44 per cent. As shown in the 

section on exports, there was a general shift from 

developing countries being the main importers of  ICT 

the main importers in 2005. Transition countries in 

Oceania import only a small share of  ICT goods.

Overall imports of  ICT goods have grown faster than 

imports of  other goods. The share of  world imports 

of  ICT goods in world imports of  all merchandise 

Regional trends

Among developing countries in Latin America, 

the Caribbean and other America, Mexico 

(which is among the top 20 importers) had a 

2.8 per cent share of imports of ICT goods in 

cent annual growth of total imports).  Other 

countries such as Ecuador and Costa Rica, 

which have some of the highest import values 

in the region, registered higher annual growth 

per cent respectively) than total annual import 

Chart 2.22

Selected LDC exports and imports of ICT goods

Source: UN COMTRADE.

1997 2004 2006 CAGR (1997–2004) CAGR (2004– 2006)

Madagascar 553 545 4 656 -0.2 192.3

Uganda 508 12 103 58 805 57.3 120.4

Senegal 1 219 6 161 24 066 26 97.6

United Republic of Tanzania 105 2 161 2 179 54 0.4

Bangladesh 139 8 650 N/A 80.4 N/A

 N/A 7 244 1 914  N/A 48.6

Table 2.5

Exports of ICT goods in selected least developed countries (thousand $)

Source: UN COMTRADE.
N/A = not available.
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Developing countries in Africa have very 

small import values and do not command 

goods. Nevertheless, some countries' imports, 

for example those of  Mauritius, Uganda and 

low levels).    

A number of  developing economies in Asia 

world imports. The share of  China's imports 

of  ICT goods in its imports of  all merchandise 

imports of  ICT goods increased at a higher 

cent.

for imports.

Direction of trade: the emerging South-South 

trade

In the LDCs, imports of  ICT goods by far outnumber 

exports. All of  the LDCs are in fact net importers of  

ICT goods. In addition, the share of  LDCs' ICT goods 

(Madagascar, Uganda and Senegal) import growth 

rates are below average, while exports are increasing 

growth of  the domestic ICT sector, which increasingly 

serves the domestic market with ICT goods.

Chart 2.23

Direction of ICT goods trade originating 
in developed and developing economies, 

1996-2005

Source: UN COMTRADE.

Exports from
2005 value of ICT

goods exports (million
$)

CAGR ( per
cent) 2000

–2005

CAGR ( per
cent) 2000

–2003

CAGR ( per
cent) 2003

–2005

Share ( per
cent) of world
exports of ICT
goods in 2005

Developed to developed economies 455.118 1.3 -2.9 11.1 30.1

Developed to developing economies 239.541 -2.5 -6.8 11.8 15.8

Developed to transition economies 20.300 70.7 52.3 33.0 1.3

Developing to developed economies 379.856 13.0 6.2 16.7 25.1

Developing to developing economies 410.554 16.8 7.5 23.0 27.1

Developing to transition economies 4.291 70.6 52.4 32.6 0.3

Transition to developed economies 1.710 -22.5 -23.2 2.5 0.1

Transition to developing economies 889 0.8 -1.6 6.3 0.1

Transition to transition economies 716 13.6 7.8 14.2 0.0

Table 2.6

Direction of ICT goods trade and growth, 2000–2005

Source: UN COMTRADE.
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In 2004, exports from developing to developing 
countries (i.e. South–South) exceeded those from 
developing to developed countries (chart 2.23). The 

had almost equalled the $450 billion value of  North–
North trade, and is likely to have exceeded it in 2006, 
given the strong growth of  South–South ICT trade and 
the relatively weaker growth of  North–North trade 

of  trade among developing countries, and the overall 
shift of  ICT production and trade from developed to 
developing countries. It also demonstrates the growth 
of  the ICT market in developing countries, where the 
potential for ICT uptake is considerable and hence 
the demand for ICT goods high. Unlike in the past, 
when ICT trade largely took place between developed 
countries, ICT goods trade is becoming trade among 
developing countries.

economies. Exports from developed and developing 
economies directed to transition economies grew 

accounted for only a small share in total world exports. 
As transition economies are quickly catching up in the 
development of  their information economies, there is 
a great demand for ICT products. 

In the developed world, most countries import from 

economies. It is likely that this trend will continue and 

therefore developing economies will soon become the 

main source of  imports of  ICT goods for developed 

economies. 

3. ICT services

Unlike trade in ICT goods, trade in ICT services is 

to capture trade in services statistics, which are 

The latter is rather broad and does not identify ICT 

services. Therefore, UNCTAD has been using the 

the economic activities described in the ICT sector 

services, computer and information services, royalties 

and licence fees, other business services, and personal, 

cultural and recreational services (UNCTAD, 2002).

enabled services were featured in detail in the IER 

2006. Since then, ICTs have continued to facilitate 

trade in services and increase the tradability of  services. 

Chart 2.25

ICT-enabled services exports, by broad 
development categories, 2000-2005

Source: IMF BOP, UNCTAD Globstat and United Nations Statistics
Division.

Chart 2.24

ICT-enabled services share in total 
worldwide services exports

Source: UN COMTRADE.



  CHAPTER 2 THE ICT PRODUCING SECTOR AND THE EMERGING SOUTH 121

INFORMATION ECONOMY REPORT 2007-2008

Box 2.8

Telecommunications sector – main target of FDI in ICT services

In the past two decades the telecommunications sector in all regions of the world has witnessed liberalization and modernization, which

telecommunications companies, and then in a second wave after the revolution in mobile communications technology in the mid-1990s,

substantial during the mid- and late 1990s, but then decreased after 2000 following the bursting of the telecommunications bubble in
developed countries, the compromised balance sheet of leading global operators and pessimism about emerging markets after the East
Asian, the Russian Federation and Argentine economic crises (World Bank, 2006).

Evidence regarding large-scale foreign entry in the telecom services in 85 developing countries in the period 1985–1999 points to an improved

to improved telecom services and contributed to higher economic growth (Norton, 1992; Roeller and Waverman, 1996). As the telephone

projects with foreign investment between 1990 and 2003 (World Bank, 2006). The foreign investment commitments amounted to $194 billion,

and 2003 the 10 largest foreign direct investors in telecommunications were multinational corporations from Europe and the United States
and they accounted for 57 per cent of the total FDI in telecommunications in developing countries.  In 2002, the top-30 list of the largest
telecommunications multinational corporations included four companies from developing countries: Datatec (South Africa), America Movil
(Mexico), MTN Group (South Africa) and Telekom Malaysia.

Teléfonos de México (Telmex), the largest telecommunications operator in Mexico, expanded regionally in Latin America, including in

(with operations in Argentina, Brazil, Chile, Colombia and Peru) and paid $113.5 million for an 80 per cent stake in Techtel, Argentina’s data

Telmex spin off company that operates Mexico’s largest mobile phone company – Telcel – has expanded aggressively in Latin America in
recent years, and has subsidiaries in Argentina, Brazil, Colombia, Ecuador, El Salvador, Guatemala, Honduras, Nicaragua, Paraguay, Peru
and Uruguay, as well as in the United States.

Destination region

Region of investor
East Asia and Europe and

Central Asia
Latin America and the

Caribbean
Middle East and

North Africa
South
Asia

Sub-Saharan
Africa

North to South 72 93 90 52 75 51

South to South 28 7 10 48 25 49

100 24 50

Europe and Central
Asia 100

Latin America and the
Caribbean 100

Middle East and
North Africa 100 36 5

South Asia 40

Sub-Saharan Africa 45

Table 2.7

Intraregional South-South telecommunications FDI, 1990–2003
(percentage of total South–South FDI)

Source: World Bank (2006).
Note: Based on the largest 75 investors in telecommunications, accounting for 95 per cent of total telecommunications-related FDI in
developing countries between 1990 and 2003.
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per cent of  total services exports, compared with only 

new export opportunities for developing countries. 

services were all from developed countries, but in 2005 

a market share of  3.8 per cent.  Its annual growth rate 

services exports. China is catching up quickly and is 

among the top 20 exporters and not far behind the 

It has a share of  2.4 per cent of  the world market and 

had annual growth of  22 per cent between 2000 and 

2005, which is well above the growth rate of  overall 

services exports increase since 2000 (chart 2.25). 

Computer and information services exports grew six 

and 2004, and the share of  developing countries in this 

per cent in 2005 (although it was largely dominated by 

India).

In developing Asia and Latin American and the 

Caribbean, computer and information services exports 

respectively between 2000 and 2005, faster than all the 

services exports.  In Africa, personal, cultural and 

and information services grew annually at higher levels 

exports (chart 2.26). 

Investment flows and outsourcing

International sourcing  of  business activities/processes 

has become an integral element in the discussion on 

related shifts from developed to developing countries. 

Box 2.8 (continued)

Maturing domestic markets and increased competition, geographical proximity and the withdrawal of some developed-country investors led

cent of the total number of telecommunications projects, compared with only 23 per cent and 11 per cent respectively in 1990–1999. This

invest in neighbouring countries where they are more knowledgeable about local conditions than multinationals because they have been
developing trade, cultural or family links. They thus understand the complexities of investing in those markets and are more tolerant of
political risk.

their subsidiaries.  Investments by Vodacom of South Africa (partly owned by Vodafone of the United Kingdom) and Sonatel of Senegal (a
subsidiary of France Télécom) are relevant examples.

Source: IMF BOP, UNCTAD Globstat and United Nations Statistics
Division.

Chart 2.26

Developing countries’ exports of ICT-
enabled services, 2000-2005
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Available data sometimes distinguish between 
outsourcing in the ICT industry and outsourcing in 

have to be interpreted carefully.

According to the Everest Research Institute, the 
worldwide outsourcing market size in 2005 was $362 
billion, of  which IT outsourcing accounted for $233 

billion (36 per cent). 

Rising labour costs in the most popular locations, 

environments, have led to a broadening of  the 
geographical scope of  locations for FDI in services and 
to offshoring of  service activities such as IT services, 
business processes and call centres.  Most offshored 
services are concentrated in India, China, Malaysia or 
the Czech Republic, but Canada and the United States 
also rank highly because of  their favourable business 
environment and skilled labour force.  A more detailed 
discussion of  China and India as popular international 
sourcing destinations will be found in section D.

oriented FDI projects in IT services worldwide during 

related to shared services centres.  The number of  IT 
services projects in developing countries more than 
doubled.  Developing Asia accounted for 265 (42 per 
cent) of  the IT services projects, with India accounting 

of  the shared services centre projects were directed 
to Asia. The telecommunication sector in developing 
countries has been a preferred recipient of  FDI during 
the past decade (see box 2.8). For example, in South 
Africa, FDI in telecommunications and information 
technology has overtaken that in mining and extraction 
(UNCTAD, 2004). 

D. The role of the ICT sector in the 

growth of China and India 

1. Overview

The two largest developing economies, China and 
India, have been growing strongly during the past 
decade. Both countries accounted for an increasing 

This has impacted on global economic developments 

from developed countries to China and India, to shifts 
in production and employment from West to East, the 
growth of  outsourcing in services, and an increase in 
South–South trade and investment, and the related 
emerging new geography of  trade.

ICTs have played a critical role in the expansion of  the 

the strong growth of  their ICT sectors. As shown in 
the previous section, China overtook the United States 
as the world’s number one producer and exporter of  
ICT goods in 2004. India is the world’s largest exporter 

Economic growth in China and India is driven by 
foreign investment and international sourcing. For 
example, the two countries have been described as 
the most attractive business locations for foreign 
investors (UNCTAD, 2005b), often because of  the 
growth of  the ICT industry, growth in China being in 
ICT manufacturing, and in India in ICT and related 
services. In the next few years, not only will China 
and India continue to be major recipients of  FDI 
and international sourcing, but also international 
sourcing by those countries to other locations, for 
example in developing countries, may increase. Both 

It is possible that China and India will generate a large 
pool of  knowledge in the future, and also develop new 
technologies, which could be available to developed 
countries and hence could further contribute to global 
shifts in production, trade and employment. 

2. China’s ICT manufacturing

China’s ICT sector is primarily driven by the 
production of  ICT goods. ICT production in China 
grew dramatically between 2000 and 2005 (OECD, 
2006a). According to Chinese sources, the value added 

services accounted for 8 per cent of  services industry 
value added (2003). This compares with total services 
accounting for 32 per cent of  total value added in 2004, 
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for OECD countries. The ICT sector is the largest 

trade sector, accounting for 34.4 per cent of  total trade 

in 2006.  Employment in the electrical and electronics 

industry, a major part of  the Chinese ICT sector, has 

cent of  global employment in that sector, whereas 

components and exports computer and related 

equipment, telecom equipment (the area of  highest 

growth), and audio/video equipment. There is a 

Source: UN COMTRADE.

Chart 2.29

China: share of ICT goods exports in all merchandise exports, 1996 and 2006

Source: UN COMTRADE.

Chart 2.28

China: merchandise exports and ICT 
goods exports (1996=100 per cent)

Source: ILO (2007).

Chart 2.27

China’s share of employment in world total employment in the electrical and 
electronic industry, 1997 and 2004
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destinations have somewhat shifted to developing 

exports of  ICT goods increased at a higher rate than 
total merchandise exports – at an annual 32 per cent 
compared with 20 per cent for total merchandise 

thus been a driving force in Chinese exports over the 
past decade. In 2004, China overtook the United States 
as the world’s largest exporter of  ICT goods, which 

On the import side, total merchandise imports growth 
slowed down between 2004 and 2005, but ICT goods 
imports continued to grow strongly. The share of  ICT 
goods imports in total merchandise goods imports 

Remarkably, in only a year (between 2005 and 2006), 
the share of  ICT goods imports in total merchandise 

is primarily due to a sharp increase in the imports of  
ICT and chips, and wired telecom equipment. Like 
exports, imports of  ICT goods increased at a higher 

20 per cent.

related investments. For example, in 2005, China 

computers and other electronic equipment, which 

(OECD, 2006a). Most of  the investment goes towards 

production of, for example, television sets, computers 
(e.g. laptops) and telephone handsets. 

in this sector, 30 per cent of  total revenue, 20 per cent 

(mainly leasing and business services, followed by 

have accounted for a relatively small share of  total 

Chinese FDI – 6 per cent of  inward FDI in 2004 

opened R&D units in the computer, communications 
and electronics industry.20

China will continue to grow in ICT supply; its ICT 

on imports of  intermediate inputs, but it will gradually 

development of  capacity in ICT services, which have 
so far had a small share in the economy, especially 
compared with India. China’s offshoring is more 

call centres. 

China has the necessary infrastructure and IT workforce 
to attract investments in the ICT services area. A 
recent study by the International Data Corporation 
(IDC) claims that Shanghai and Beijing could overtake 

 But 

enabled services unless it improves language, cultural 
and corporate culture skills. It also needs to strengthen 
its intellectual property legislative system and its 
regulatory system in order to create a level playing 

and information services. For the time being, China 

Large Indian companies are already investing in China 

3. India’s ICT and ICT-related services

As in the case of  China, the ICT industry has been an 
important driver of  India’s economic growth in recent 
years and will continue to be so. Already, the ICT 
industry22

up from 4.8 per cent in 2005 (agriculture contributed 

alone exceeded that of  foreign investment (in the same 
year) in a country which is also a major destination 
for FDI. The ICT sector is also an important source 
of  employment in India: the number of  professionals 
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$ billion FY 2004 FY 2005 FY 2006 FY 2007E

IT services 10.4 13.5 17.8 23.7

-Exports 7.3 10.0 13.3 18.1

-Domestic 3.1 3.5 4.5 5.6

ITES-BPO 3.4 5.2 7.2 9.5

-Exports 3.1 4.6 6.3 8.3

-Domestic 0.3 0.6 0.9 1.2

Engineering services and R&D, software products 2.9 3.9 5.3 6.5

-Exports 2.5 3.1 4.0 4.9

-Domestic 0.4 0.8 1.3 1.6

Total software and services revenues
Of which, exports are

16.7 22.6 30.3 39.7

12.9 17.7 23.6 31.3

Hardware 5.0 5.9 7.0 8.2

Total IT industry (including hardware) 21.6 28.4 37.4 47.8

Table 2.9

The Indian IT industry

Source: NASSCOM, Indian IT industry – Fact Sheet, February 2007 (www.nasscom.in).

Notes: Total may not match because of rounding off.

Historical values for a few segments have changed because of availability of updated information.

million in 2005, and it is estimated that it will reach 

small compared with, for example, agriculture (which 

employs 60 per cent of  the working population, 

job growth market for the country.

The ICT sector has also played an important role in 

India’s trade performance over the past decade. Both 

total merchandise and services exports increased 

2005. In particular, the share of  services in total 

to 86 per cent in 2005; computer and information 

services alone accounted for 56 per cent of  India’s 

Sector FY 2004 FY 2005 FY 2006 FY 2007E

IT services 215 000 297 000 398 000 562 000

ITES-BPO 216 000 316 000 415 000 545 000

products 81 000 93 000 115 000 144 000

Domestic market (including user
organizations) 318 000 352 000 365 000 378 000

TOTAL* 830 000 1 058 000 1 293 000 1 630 000

Table 2.8

Indian employment in the software and services sector

Source: NASSCOM, Indian IT industry – Fact Sheet, February 2007 (www.nasscom.in).
Notes: *Figures do not include employees in the hardware sector.
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It is estimated that the export value could reach $60 

engineering services and products, and is not based on 

revenues from other European markets are growing.

In addition, India has become the main global hub for 

accounts for 65 per cent of  the global market in ICT 
23 The latter 

and services. NASSCOM estimates that one United 

States dollar now offshored to India will increase its 

US labour ($0.45).24

The global market for international sourcing in ICT 

and other services is forecast to increase further, with 

a huge growth potential for the Indian ICT services 

industry (see chart 2.30).

A research report by the Everest Research Institute 

found that India’s labour arbitrage with the United 

States is likely to be sustained for another two decades.25

Currently, more than 50 per cent of  the Fortune 

500 companies source to India, mostly because of  

will grow, but at a rate of  30 per cent.  This sector 

cent of  exports in 2004–2005 and is projected to grow 

are well on track to meet a target of  $60 billion for 
26

While Indian companies clearly dominate the ICT 

services industry, business processing in other sectors 

is largely in the hands of  foreign companies (chart 

ground (Rowthorne, 2006).

India has been one of  the main destinations for FDI: 

TNC investments announced in 2006, and to be made 

the next decade by setting up special economic zones, 

(UNCTAD, 2005b).

Source: NASSCOM, presentation at UNCTAD-OECD-ILO expert meeting “In support of the implementation and follow-up of WSIS: using ICTs to

Chart 2.30

Potential market for ICT-related international sourcing
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Approximately one third of  Indian exports of  ICT 

companies.
in India’s software technology parks to serve foreign 
markets, joint ventures that have expanded in the 
Indian market by buying local companies, and units of  
Indian ICT companies that are established, managed 
and expanded by a foreign company and then later 
taken over by the Indian companies are examples 
of  ways in which TNCs have gained a foothold in 

Dakesh eServices, India’s third largest ITES company, 

are examples of  how successful India is in attracting 
foreign multinationals (OECD, 2006a).

FDI projects in IT services worldwide, with Asia 
accounting for 265 (42 per cent) of  IT services projects 

world total.28

in India increased in 2004 in the telecommunications, 

have been encouraged by an improving economic 
situation and a more open FDI climate. For example, 

automatic route in software and related services, as 
well as in electronics and ICT hardware manufacturing 

and this resulted in the telecom sector being one of  
the largest recipients of  FDI, after the electronics and 
electrical equipment sector.

A key factor in India’s performance in the ICT services 

labour force. These strong ICT skills will also help 
increase productivity in other manufacturing sectors 

expected that India will develop more sophisticated 
manufacturing products in the years to come and 

the production of  quality manpower through a number 
of  initiatives and reforms to improve the overall 

A more recent development is what is called nearshoring: 
more and more Indian companies establish subsidiaries 

software development) in order to be closer to their 
clients. This also helps to overcome restrictions on the 
movement of  persons, which are often important for 
the ICT industry since staff  have to move between 
home and client locations. 

Chart 2.31

India-based IT services providers, export revenue by corporate characteristic (2005), 

in billion $

Source: NASSCOM Facts and Figures, at http://www.nasscom.in/Nasscom/templates/NormalPage.aspx?id=28487.
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national ICT plan, and it has put in place a number of  
initiatives in this regard. For example, the number of  

the WTO ITA, tariffs on all ICT goods were eliminated 
in 2005; and infrastructure facilities for the ICT sector, 

telecom sector has experienced a continuous opening 
up to competition (in particular, the mobile service), 

communication tariffs.

E. International and national 

environment and policymaking

1. Government policies on the ICT sector

growth. Therefore, the development of  the domestic 
ICT industry, including ICT production, trade and 
investment, has been included in many national ICT 
policies in developing countries. The nature of  such 
policies differs substantially among countries, but a 

policies are included in virtually all national ICT master 

ments of  such policies.

The ICT manufacturing industry is well developed 

but also in smaller economies such as Costa Rica, 
Mauritius and Romania. Following their successful 
example, a number of  developing countries have 
implemented proactive measures to attract domestic 
and foreign investment in the ICT industry  through the 
establishment of  technology parks, the development 
of  new infrastructure projects, the provision of  
special incentives and the creation of  public–private 
partnerships.

The ICT services industry is a more recent growth 
sector. The availability of  domestic ICT services is 
essential for supporting ICT uptake by businesses 
in other sectors. Moreover, ICT services create new 

growth and employment opportunities, such as those 

related to contact centres and internationally sourced 

contracts. As this chapter has shown, some countries 

that were traditional ICT manufacturers (Republic of  

focus to developing ICT services, aiming to create 

products. Other countries that are starting to develop 

their ICT industry are also often focusing on ICT 

services, taking advantage of  local language skills, 

As in the case of  the ICT manufacturing industries, 

policymakers in those countries are including the 

development of  ICT services in their national ICT 

development of  the ICT sector. In particular, in the area 

of  telecommunications infrastructure and services, it 

can contribute to creating a more competitive market, 

which will lower prices and improve the quality of  

services. Furthermore, governments can play a critical 

role by ensuring a substantial commitment to technical 

for the IT industry, and by providing a stable regulatory 

and promote call centres. 

Often, government policies are best designed and 

implemented in close dialogue with other stakeholders, 

particularly the businesses concerned. For example, 

close cooperation between public and private sectors 

has been crucial to successes in the ICT industry in 

As mentioned in the previous section, the Indian 

industry associations in its policy formulation related 

to the development of  the domestic ICT sector. 

of  Egypt is working with the local private sector to 

is also developing a close relationship with India’s 

best practice. Egypt envisages becoming a hub in the 

Middle East for Indian ICT companies.

2. Multilateral trade agreements relevant 

to the ICT sector: the ITA ten years 

later

International trade in ICT goods and services is subject 

to multilateral trade agreements, which include the ITA, 
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section will review the latest developments regarding 
the ITA, which entered into force ten years ago, and 

in ICT goods. 

and the agreements related to telecommunications. 
A detailed analysis of  each of  the agreements and its 
implications for ICT sector trade would go beyond the 
scope of  this chapter. The IER 2006 analysed the trade 

Box 2.9

Ghana BPO sector found to have great potential - focus of government 
policy

Ghana is one of the sub-Saharan African countries that decided to prioritize the development of ICT as a key strategy in its national
development plan and its efforts to achieve middle- income status. Thus, the Ghana ICT Policy for Accelerated Development has been
integrated as a driver and enabler within the national Growth and Poverty Reduction Strategy II.  In addition to the building of infrastructure
and skills, and the establishment of a legal framework, the development of the ICT sector (particularly services) is a central component of

competitiveness and human capacity, and to promote investment in it.

The Government has sought the support of a private company (Hewitt Associates) to develop the country’s ICT services, including BPO.  
It wants to build on its comparative advantage related to language skills, geographical location and related time zone, and low-cost labour
force. It is also developing a technology park in a free trade zone in Tema, the port city of Ghana. Initial research by Hewitt estimates that the

In 2005, another private company (A.T. Kearney) ranked Ghana as the number one BPO destination in sub-Saharan Africa, ahead of South

environment related to the ICT services sector.

Sources: Paper presented by Mike Aaron, Minister of ICT, Ghana, at UNCTAD-OECD-ILO expert meeting, December 2006; ICT Provides
Additional Growth for Ghana, World Bank News, 8 March 2007, available at http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/
EXTINFORMATIONANDCOMMUNICATIONANDTECHNOLOGIES/0,,contentMDK:21249466~menuPK:2643833~pagePK:64020865~
piPK:149114~theSitePK:282823,00.html

Box 2.10

Morocco: offshoring as a growth strategy

Morocco, like other African and Arab countries, is a new supplier in the global ICT sector market. As part of its ICT development strategy, the

was established in 2005.

While the ICT industry is still small, it has been growing strongly: in 2001-2004 at 6.5 per cent (annually), in 2004-2006 at 10 per cent
(annually) and in 2006-2007 at 11 per cent. ICT sector revenue increased from 2.6 billion euros (2004) to 3.5 billion euros (2006), and the
sector’s contribution to GDP increased from 5 per cent in 2004 to 6.5 per cent in 2006. The industry is heavily concentrated in the two urban
centres, with 85 per cent of activities located in Casablanca and Rabat, which employ 0.5 per cent of the actively employed population.

In 2006, 80 per cent of companies were in the area of telecom (operators, distributors, network installation). But offshoring activities have
been growing, mainly with French companies, and they now constitute one of the most dynamic sectors in the economy with high growth

prioritizing the support of certain economic sectors); it estimates that, by 2013, offshoring could generate 91,000 jobs (currently 25,000) and
contribute $1.7 billion to GDP.

Source: Fédération Marocaine des Technologies de l’Information, des Télécommunications et de l’Offshoring, 2007.
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held in Singapore. The Declaration was adopted in 

preparation for the ITA, which entered into force in 

cent of  trade in IT products at that time. Under the 

nation (MFN) basis; in other words, all WTO members 

agreement. The ITA is a sectoral initiative and has 

Box 2.11

Developing the Egyptian ICT industry: need for training and finance

Egypt’s geographical location makes it an ideal place for developing regional links with Europe, the Mediterranean, Africa and the Arab
region. Since Egypt has a large population under the age of 25 and strong foreign-language skills, the Government has decided to make the
development of the Egyptian ICT industry, and in particular ICT services, a priority in its national development plan.

the telecommunications infrastructure, establishing hundreds of information technology clubs to expand the pool of IT-skilled labour,
and creating national information systems and databases. The plan was followed by the Egyptian Information Society Initiative in 2003,
designed to help bridge the digital divide and facilitate Egypt’s becoming an information society. In 2004, the Information Technology Industry
Development Agency (ITIDA) was established to support the Egyptian ICT industry and exports.

In May 2007, the MCIT announced Egypt’s 2010 ICT strategy, which consolidates and builds on the progress made by the Government in
partnership with the private sector and civil society. The strategy has three main pillars: restructuring Egypt’s ICT sector, maximizing the

exports to reach more than 1 billion Egyptian pounds and creating 50,000 to 60,000 jobs in the IT sector.

In the joint MCIT/ITIDA–UNCTAD survey of 151 ICT companies29

had broadband, while the others had low-speed Internet connections. In comparison, an A.T. Kearney study (2005) focusing on services

companies. When taking into account the spending on specialized personnel, infrastructure costs and tax regulations, A.T. Kearney ranked

In this context, the Government of Egypt took a number of steps to foster the growth of small and medium-sized ICT enterprises through
ITIDA, which assists such enterprises through programmes aimed at:

• Facilitating access to international markets through trade missions to international exhibitions;

• Facilitating the opportunities for winning tenders for joint projects with ITIDA;

order to facilitate contact with both the MCIT and ITIDA and enable them to provide the best services to SMEs in the ICT sector.

The survey also revealed the need to reinforce ICT education and training, as well as general business skills, including in management.
Government policy can be helpful in a number of those areas, in particular in the area of education and training, and improving communications

mobile telephony, further improvements are to be expected in voice telephony and broadband connectivity. As part of its national ICT master
plan, the Government has put in place a number of policies and initiatives to create a supportive environment for the ICT industry to improve
its competitiveness, the results of which should become visible in the next couple of years.

therefore not been part of  the overall negotiations (e.g. 

the Doha Round). Since tariffs in developing countries 

were higher, the tariff  cuts for members from the 

developing world were larger than those for developed 

countries. For example, India had not only a very high 

applied rate but also an even higher bound rate, and 

the agreement. Developing countries were granted a 

longer period of  time in which to implement the ITA 

(at the latest by 2005) and new members still have time 

to implement the commitments.
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trade; and developing country members are now in the 

majority (see annex 2 for a list of  current members).   

During the past ten years, world exports of  ITA 

products have more than doubled, reaching in 2005 

average growth of  8.5 per cent. ITA trade accounts 

agricultural products (8.4 per cent) and automotive 

on trade indicates that participation in the agreement 

increases bilateral trade, particularly if  both countries 

are WTO members (Bora and Liu, 2006; Mann and 

Product coverage and classification: keeping 

pace with innovation

The ICT market is typically characterized by rapid 

product development and technological change, as well 

as by a high level of  innovation, with the result that 

new products enter the market on a continuous basis 

and more frequently than in many other manufacturing 

industries. Repeated calls for an expansion of  the ITA’s 

Moreover, in some countries, such as the Republic 

now higher than that of  ITA products, because of  the 

and monitors, which are not included in the ITA. ICT 

goods that have changed their functionality and thus 

computer monitors, laser multifunctional printers and 

some “parts” of  ITA products.30

Attempts to revise the ITA product coverage have 

failed so far. Discussions in the WTO Committee of  

on the number of  consumer electronics included in 

the package, which for some member countries is too 

large, and for others too small. Some members are 

hesitant about revising the product coverage because 

they fear that existing products may be traded for 

new ones and thus eliminated from the ITA list. The 

tariff  levels needs to be further researched, from a 

development perspective.

thus ensure the coverage of  converging technologies. 

including ITA commitments at the national tariff  line 

some countries include certain products under the 

case with products included in ITA Attachment B.

affected. As a result, the WTO schedules (bound and 

applied duties) and ITA product lists will need to be 

updated.

It should also be noted that the ITA product coverage 

in order to examine the types of  ICT goods not 

included in the ITA (and vice versa), and identify the 

related trade and tariff  implications, in particular for 

developing countries. In addition, products that are 

critical to enhancing productivity and contributing to 

Geographical coverage: free riders?

regions – South America and Africa – remain virtually 

absent from the ITA. These are important exporters in 

South America, for example Brazil, Chile, Mexico and 

exporters of  ITA products. At the same time, because 

of  the MFN nature of  the ITA, all countries enjoy full 

in particular the EU, have stated that they will not 

accept any further discussion on product expansion 
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unless some advanced developing countries become 

members. 

In the case of  some of  the African countries joining the 

ITA, one possibility could be to introduce special and 

differential treatment with extended implementation 

periods on certain products. Also, countries focusing 

on the development of  their ICT sector may consider 

the positive impact that becoming an ITA signatory has 

on attracting foreign investment, which was the case of  

Costa Rica. Further research needs to investigate the 

compared with members.

F. Conclusions and policy 

recommendations

with an important growth potential in developing 

countries. As an ICT supplier, it plays an important 

role in the development of  a competitive information 

economy in developing countries. As a key technology 

producer, it contributes to total factor productivity 

comprehensive overview of  latest trends in the sector, 

including ICT production, employment, value added, 

trade and investment, from a development perspective. 

The information presented is summarized below, and 

relevant conclusions and suggestions for policy and 

research are provided.

Production, trade and investment

ICT production, trade and investment will 

continue to increase, with continued shifts 

from developed to developing countries. The 

ICT sector thus plays a major role in the second 

generation of globalization and the emerging 

South and South–South trade. The impressive 

growth of some large developing countries, 

including China, India and Mexico, is having a 

in other countries in the South.

South–South trade in ICT goods has grown 

value, it overtook South–North trade in 2004, 

and is expected to have overtaken North–North 

overall trend of  an emerging South and South–

South trade, but also to the rapid catching up 

of  many developing countries in terms of  ICT 
uptake and the development of  their information 
economies.

The developing world ICT market is 
concentrated in a few Asian economies, but a 
number of  small economies (including some 
LDCs) have succeeded in building competitive 
advantage and increasing their export shares in 
ICT goods and services. China and India are 
the world's largest players in the export of  ICT 
goods and services, respectively.

Computer and information services exports 
continue to grow exponentially and the 
developing countries' shares rose from 4 per 

Services and international sourcing

ings, and to attracting foreign investment.

The international sourcing of  ICT production 

a huge potential for developing countries, 
while the impact on employment in developed 

noticeable in certain sectors. In the developing 

labour will have to be addressed.

The expanding ICT industry and international 
sourcing offer a huge potential for developing 
countries. At the same time, competition will 
increase and countries wishing to attract FDI 

domestic labour skills, telecommunication 
infrastructure and improving the investment 
climate. 

National and international policy responses

The dynamic nature of the ICT industry has 
led a number of developing countries to include 
the promotion of the ICT sector (in particular, 

and overall development strategies. This may 
be sustainable in the long term in the context 
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of increased global competition only if global 
demand remains strong and sustained.

At the international level, the WTO ITA has 

Some member countries indicated the need for 
a revision of  the ITA to harmonize the product 

nature of  the ICT market. Such revision should 
fully take into consideration the implications for 
developing countries. A careful analysis at the 

implications for developing economies not yet 
signatories to the Agreement. 
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Table 2.10

Exports of ICT goods by level of development and by region, 1996– 2005 ($ million)

Source: UN COMTRADE.

1996 2000 2005 CAGR 1996–2005
(per cent)

CAGR 2000–2005
(per cent)

World  701 724 1 112 170 1 514 254 8.9 6.4

Developed economies  458 001  647 833  716 054 5.1 2.0

Asia 106 797 131 470 125 876 1.8 -0.9

Europe 211 115 309 122 415 890 7.8 6.1

North America 137 677 204 888 171 532 2.5 -3.5

Oceania 2 412 2 353 2 757 1.5 3.2

Developing economies  242 539  462 259  794 875 14.1 11.5 

Africa 513 1 391 2 311 18.2 10.7

Asia 224 315 417 964 742 332 14.2 12.2

Latin America and the Caribbean 17 701 42 900 50 224 12.3 3.2

Oceania 10 5 8 -3.0 10.4

Transition economies  1 185  2 078  3 324 12.1 9.9

Annex 2.1

Trade in ICT goods
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Economy 1996 2000 2005
CAGR 1996–2005

(per cent)
CAGR 2000–2005

(per cent)

China 18 584 46 996 235 167 32.6 38.0

United States 123 802 182 262 154 917 2.5 -3.2

Japan 103 213 123 548 121 474 1.8 -0.3

Hong Kong (China) 37 643 55 313 118 237 13.6 16.4

Singapore 67 742 77 345 106 576 5.2 6.6

Germany 42 812 57 452 99 127 9.8 11.5

Republic of Korea 34 316 61 525 87 163 10.9 7.2

Taiwan, Province of China .. 64 409 66 506 .. 0.6

Netherlands 24 899 41 218 64 748 11.2 9.5

Malaysia 36 987 55 582 64 472 6.4 3.0

United Kingdom 43 116 55 865 59 755 3.7 1.4

Mexico 16 422 38 267 43 870 11.5 2.8

France 25 892 35 689 33 187 2.8 -1.4

Thailand 14 208 20 318 26 169 7.0 5.2

Ireland 13 265 26 349 24 931 7.3 -1.1

Philippines 10 294 26 422 24 418 10.1 -1.6

Canada 13 875 22 626 16 615 2.0 -6.0

Hungary 663 7 776 16 537 43.0 16.3

Sweden 11 407 16 883 15 818 3.7 -1.3

Italy 13 047 12 842 15 162 1.7 3.4

Belgium .. .. 14 620 .. ..

Finland 5 935 11 555 14 557 10.5 4.7

Czech Republic 894 2 128 9 778 30.4 35.7

Spain 4 969 6 137 8 280 5.8 6.2

Austria 3 270 4 883 8 134 10.7 10.7

Indonesia 3 287 7 844 7 911 10.2 0.2

Denmark 3 154 4 177 7 102 9.4 11.2

Switzerland 4 143 4 712 5 554 3.3 3.3

Israel 3 584 7 921 4 402 2.3 -11.1

Poland 648 1 424 4 123 22.8 23.7

Brazil 1 010 2 513 4 038 16.6 10.0

Turkey 496 1 103 3 395 23.8 25.2

Slovakia 154 464 3 200 40.0 47.2

Portugal 1 371 1 893 3 184 9.8 11.0

Australia 2 180 2 068 2 262 0.4 1.8

Norway 1 301 1 430 1 858 4.0 5.4

Costa Rica 9 1 740 1 758 78.7 0.2

India 659 714 1 424 8.9 14.8

Estonia 161 996 1 403 27.2 7.1

Luxembourg .. .. 1 390 .. ..

Russian Federation 794 799 1 157 4.3 7.7

Malta 908 1 565 1 121 2.4 -6.4

South Africa 333 521 798 10.2 8.9

Romania 37 552 770 39.9 6.9

Table 2.11

Exports of ICT goods, 1996– 2005:
economies ranked by 2005 export values ($ million)
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Economy 1996 2000 2005
CAGR 1996–2005

(per cent)
CAGR 2000–2005

(per cent)

Morocco 4 552 705 77.5 5.0

Lithuania 192 199 661 14.7 27.2

Slovenia 368 397 588 5.4 8.2

Croatia 129 161 548 17.4 27.8

Greece 182 481 525 12.5 1.8

New Zealand 232 286 494 8.8 11.6

Tunisia 144 199 385 11.5 14.1

Cyprus 41 16 381 28.3 88.1

Saudi Arabia 28 114 369 33.2 26.4

Ukraine 144 283 302 8.6 1.3

Mauritius 7 11 295 52.5 91.5

Bulgaria 47 50 232 19.4 35.7

Argentina 123 181 205 5.9 2.6

Belarus .. 138 199 .. 7.6

Jordan .. 47 172 .. 29.4

Latvia 49 31 139 12.4 34.9

Oman 42 70 121 12.5 11.3

Sri Lanka .. .. 102 .. ..

Pakistan .. .. 81 .. ..

Colombia 12 20 74 22.4 29.9

Chile 25 34 52 8.7 8.7

Côte d’Ivoire 3 3 47 36.4 74.8

Peru 7 25 42 22.1 11.4

Serbia and Montenegro 9 9 36 17.0 30.9

Kazakhstan .. 55 34 .. -8.9

Venezuela
(Bolivarian Republic of) 11 22 34 13.5 9.4

Barbados .. 25 32 .. 5.0

Iceland 2 12 25 36.0 17.0

Trinidad and Tobago 12 3 25 9.0 51.4

Ecuador 2 2 24 29.5 71.7

Iran (Islamic Republic of) .. 6 23 .. 29.6

Honduras 7 0 21 12.4 166.0

Namibia .. 13 18 .. 7.4

Uganda 0 5 17 72.8 30.1

Guatemala 2 2 16 28.0 50.2

Egypt 0 6 14 47.1 21.2

Bosnia and Herzegovina .. .. 13 .. ..

Qatar .. 12 11 .. -1.2

Moldova 12 8 11 -1.8 6.9

Bahrain .. 3 10 .. 31.5

TFYR, Macedonia 2 4 8 20.2 15.4

Antigua and Barbuda .. 9 8 .. -3.8

Senegal 0 2 7 34.9 34.4

Madagascar 1 4 6 22.6 10.4

Uruguay 2 4 6 14.9 8.8

Table 2.11 (continued)
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Economy 1996 2000 2005
CAGR 1996–2005

(per cent)
CAGR 2000–2005

(per cent)

Albania 0 2 5 33.5 23.0

Armenia .. 6 5 .. -5.6

Saint Lucia 3 4 4 2.8 -0.8

Bolivia 1 11 4 13.6 -17.5

New Caledonia .. 2 3 .. 17.1

Paraguay 1 2 3 11.4 11.8

Fiji .. 0 3 .. 65.6

Cape Verde .. 1 3 .. 21.4

Jamaica 5 4 3 -6.6 -5.7

United Republic of Tanzania .. 3 3 .. 1.2

Timor-Leste .. .. 2 .. ..

Yemen .. .. 2 .. ..

Cameroon 1 0 2 17.4 55.2

Azerbaijan 3 5 2 -5.2 -15.8

Gabon 6 2 2 -11.5 0.1

.. 1 2 .. 19.8

Ghana 0 3 2 16.6 -8.6

Kyrgyzstan 5 4 2 -11.7 -15.6

Nicaragua 43 1 1 -32.1 8.1

Malawi 1 1 1 2.0 12.0

Georgia 1 1 1 7.9 5.8

Syrian Arab Republic .. .. 1 .. ..

Niger 1 1 1 -0.6 13.9

French Polynesia 10 3 1 -21.5 -15.3

Zambia 2 1 1 -5.1 7.0

Saint Kitts and Nevis 1 0 1 5.7 18.6

Guyana .. 0 1 .. 35.3

Panama 0 .. 1 51.1 ..

Saint Vincent and the
Grenadines 0 0 1 4.5 14.9

Mayotte .. 0 0 .. 51.6

Togo 2 0 0 -19.6 36.5

Maldives .. .. 0 .. ..

Seychelles 2 .. 0 -19.7 ..

Burundi .. 0 0 .. 165.9

Dominica 0 0 0 0.9 -17.8

Benin .. 0 0 .. 30.0

Belize 0 0 0 -13.8 -18.8

Mongolia 0 1 0 -17.0 -29.8

Montserrat .. 0 0 .. -30.7

Gambia 0 0 0 -3.3 -4.2

Central African Republic 0 0 0 -14.4 -7.8

Macao (China) 28 110 .. .. ..

Lesotho .. 25 .. .. ..

Botswana .. 20 .. .. ..

Grenada 0 14 .. .. ..

Table 2.11 (continued)
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Economy 1996 2000 2005
CAGR 1996–2005

(per cent)
CAGR 2000–2005

(per cent)

Lebanon .. 11 .. .. ..

Kuwait .. 9 .. .. ..

El Salvador 0 8 .. .. ..

Algeria 2 8 .. .. ..

Bangladesh 0 7 .. .. ..

Swaziland .. 3 .. .. ..

Zimbabwe .. 3 .. .. ..

Bahamas .. 3 .. .. ..

Cuba .. 3 .. .. ..

Burkina Faso 2 2 .. .. ..

Andorra 1 2 .. .. ..

Kenya .. 1 .. .. ..

Sudan 0 1 .. .. ..

Mali 0 1 .. .. ..

Nepal .. 1 .. .. ..

Suriname 0 1 .. .. ..

Cambodia .. 1 .. .. ..

Turkmenistan .. 0 .. .. ..

Anguilla .. 0 .. .. ..

Turks and Caicos Islands .. 0 .. .. ..

Guinea 0 0 .. .. ..

Greenland 0 0 .. .. ..

Papua New Guinea .. 0 .. .. ..

Nigeria 1 0 .. .. ..

Comoros 0 0 .. .. ..

Cook Islands .. 0 .. .. ..

Dominican Republic 1 .. .. .. ..

Faroe Islands 0 .. .. .. ..

Rwanda 0 .. .. .. ..

Aruba .. .. .. .. ..

Bermuda .. .. .. .. ..

Bhutan .. .. .. .. ..

Brunei Darussalam .. .. .. .. ..

Eritrea .. .. .. .. ..

Ethiopia .. .. .. .. ..

Haiti .. .. .. .. ..

Kiribati .. .. .. .. ..

Mauritania .. .. .. .. ..

Samoa .. .. .. .. ..

Sao Tome and Principe .. .. .. .. ..

Sierra Leone .. .. .. .. ..

Tuvalu .. .. .. .. ..

Wallis and Futuna Islands .. .. .. .. ..

Source: UN COMTRADE.

Table 2.11 (continued)
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Table 2.12

Imports of ICT goods by level of development and by region, 1996–2005
($ million)

Source: UN COMTRADE.

1996 2000 2005 CAGR 1996–2005
(per cent)

CAGR 2000–2005
(per cent)

World  718 213 1 128 748 1 574 158 9.1 6.9

Developed economies  480 808  716 614  863 035 6.7 3.8

Asia 51 492 72 745 81 634 5.3 2.3

Europe 244 288 356 555 473 638 7.6 5.8

North America 174 028 273 933 289 576 5.8 1.1

Oceania 10 999 13 381 18 187 5.7 6.3

Developing economies  232 073  406 137  691 373 12.9 11.2 

Africa 6 275 8 494 13 197 8.6 9.2

Asia 194 344 338 885 603 901 13.4 12.2

Latin America and the Caribbean 31 397 58 588 73 997 10.0 4.8

Oceania 57 170 279 19.2 10.5

Transition economies  5 332  5 996  19 750 15.7 26.9
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Table 2.13

Imports of ICT goods, 1996– 2005:
economies ranked by 2005 import values ($ million)

Economy 1996 2000 2005 CAGR 1996–2005
(per cent)

CAGR 2000–2005
(per cent)

     United States 150 475 237 943 256 770 9.1 6.9

China 16 850 50 597 183 025 6.7 3.8

Hong Kong (China) 44 831 64 403 119 967 12.9 11.2

     Germany 48 736 65 268 99 100 15.7 26.9

     Singapore 50 429 59 769 80 415 5.8 1.1

Japan 47 858 66 871 76 454 5.3 2.3

     United Kingdom 47 144 67 727 68 735 7.6 5.8

     Netherlands 23 938 42 118 60 430 5.7 6.3

Republic of Korea 23 482 39 086 47 037 8.6 9.2

     Malaysia 27 024 37 249 46 105 10.0 4.8

France 28 458 39 571 45 835 13.4 12.2

Taiwan, Province of China .. 44 851 45 068 19.2 10.5

     Mexico 14 968 36 332 43 354 6.1 1.5

Canada 23 526 35 970 32 806 30.3 29.3

     Italy 18 452 23 515 30 183 11.6 13.2

Philippines 9 911 12 621 23 333 8.2 8.7

Thailand 13 160 15 660 23 213 5.3 6.1

     Spain 10 565 14 238 22 571 5.3 2.7

Belgium .. .. 17 719 4.3 0.3

     Ireland 9 297 17 232 17 319 10.8 7.5

Australia 9 380 11 626 15 499 8.0 3.8

     Sweden 9 094 12 254 13 690 6.1 4.4

Hungary 1 483 7 612 13 535 5.4 3.0

     India 1 368 3 300 12 516 .. 0.1

Austria 5 454 7 058 10 745 12.5 3.6

Brazil 7 318 9 133 10 634 3.8 -1.8

     Switzerland 7 267 9 225 10 587 5.6 5.1

     Denmark 4 651 5 909 9 831 10.0 13.1

Czech Republic 2 761 3 900 9 723 6.5 8.2

Poland 2 989 5 107 9 070 8.8 9.7

Finland 4 214 6 293 9 063 .. ..

Russian Federation 2 979 1 883 8 859 7.2 0.1

Turkey 2 567 6 035 8 240 5.7 5.9

     South Africa 3 514 3 648 6 741 4.7 2.2

Portugal 2 616 3 588 5 564 27.8 12.2

     Norway 3 206 3 642 5 381 27.9 30.6
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Economy 1996 2000 2005 CAGR 1996–2005
(per cent)

CAGR 2000–2005
(per cent)

     Israel 3 635 5 874 5 180 7.8 8.8

     Saudi Arabia 1 399 1 556 4 492 4.2 3.1

Argentina 2 491 3 869 3 726 4.3 2.8

     Slovakia 472 1 002 3 292 8.7 10.7

     Greece 1 593 2 465 3 281 15.0 20.0

Romania 688 1 563 3 230 13.1 12.2

Colombia 1 503 1 208 3 014 8.9 7.6

Venezuela (Bolivarian Republic of) 698 1 369 2 843 12.9 36.3

     New Zealand 1 620 1 755 2 688 13.8 6.4

     Iran (Islamic Republic of) .. 747 2 639 7.5 13.1

Chile 1 415 1 834 2 459 8.7 9.2

     Indonesia 2 851 1 001 2 426 5.9 8.1

Pakistan .. .. 2 324 4.0 -2.5

Costa Rica 225 1 112 2 288 13.8 23.6

     Ukraine 418 416 1 739 4.6 -0.7

     Morocco 324 1 311 1 676 24.1 26.9

Luxembourg .. .. 1 633 8.4 5.9

Croatia 494 483 1 469 18.7 15.6

Estonia 355 1 028 1 469 8.0 20.1

Ecuador 195 220 1 153 16.9 15.7

Bulgaria 203 336 1 137 5.8 8.9

Peru 857 748 1 132 .. 28.7

     Slovenia 537 694 1 106 6.3 6.0

Lithuania 287 306 1 077 -1.8 19.4

     Malta 888 1 525 1 045 .. ..

Egypt 504 656 965 29.4 15.5

Kazakhstan .. 348 900 17.2 33.1

Tunisia 411 468 803 20.0 5.0

Jordan .. 237 782 .. ..

Qatar .. 167 724 12.9 24.9

Cyprus 207 278 715 17.1 7.4

     Serbia and Montenegro 274 165 659 21.9 39.3

     Guatemala 137 450 657 21.1 27.6

Paraguay 415 244 646 3.1 8.6

Belarus .. 249 555 8.4 9.8

Latvia 150 245 551 15.8 28.6

     Ghana 135 113 526 1.8 -7.3

     Oman 231 188 459 7.5 8.0

Table 2.13 (continued)
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Table 2.13 (continued)

Economy 1996 2000 2005 CAGR 1996–2005
(per cent)

CAGR 2000–2005
(per cent)

     Mauritius 94 127 416 .. 20.9

     Sudan 24 108 413 7.7 11.4

     Sri Lanka .. .. 411 .. 27.0

Panama 177 277 389 .. 34.1

     Iceland 177 262 352 14.7 20.8

Bosnia and Herzegovina .. .. 325 10.2 31.9

     Syrian Arab Republic .. .. 291 19.0 7.9

Honduras 98 13 277 5.0 21.5

     Uruguay 253 257 268 .. 17.4

Trinidad and Tobago 97 135 264 15.6 17.6

Jamaica 142 182 259 16.3 36.1

Côte d>Ivoire 91 105 250 7.9 19.5

Azerbaijan 52 124 242 17.9 26.8

     United Republic of Tanzania 58 96 207 37.5 30.7

     Nicaragua 58 70 179 .. ..

Bahrain .. 134 169 9.1 7.0

     Uganda 39 58 169 7.9 6.1

TFYR, Macedonia 88 91 153 .. ..

     Senegal 32 50 144 .. ..

     Georgia 24 52 142 12.2 85.3

     Namibia .. 119 142 0.6 0.8

Barbados .. 101 137 11.7 14.3

Zambia 37 71 130 6.9 7.3

.. 68 124 11.9 19.0

Albania 35 47 122 18.5 14.3

Bolivia 138 140 118 15.2 16.7

French Polynesia 56 78 105 13.3 20.8

Yemen .. .. 104 .. 4.8

     Moldova 29 43 98 17.5 23.8

Cameroon 35 45 95 6.4 10.9

     New Caledonia .. 69 93 18.1 23.7

     Maldives 16 24 89 21.9 22.5

     Gabon 63 75 82 .. 3.5

Fiji .. .. 80 .. 6.3

Armenia .. 59 72 15.1 12.8

     Madagascar 39 32 71 .. 12.6

     Mongolia 18 42 69 14.7 20.9

     Malawi .. 25 52 -1.7 -3.3
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Economy 1996 2000 2005 CAGR 1996–2005
(per cent)

CAGR 2000–2005
(per cent)

     Suriname 19 35 49 7.2 6.0

Kyrgyzstan 47 25 46 .. ..

Faroe Islands 22 28 36 14.3 17.8

     Niger 7 8 30 11.8 16.0

Benin .. 18 30 .. 6.1

Belize 9 20 29 20.8 30.6

     Saint Lucia 15 25 26 2.8 1.7

Togo 13 11 24 .. ..

Antigua and Barbuda .. 34 22 .. 4.3

     Mauritania .. 13 22 6.9 17.4

     Saint Kitts and Nevis 11 19 20 15.7 10.5

Burundi 5 17 19 .. 16.0

Cape Verde .. 17 19 11.0 7.0

     Guyana .. 21 18 -0.2 12.9

     Mayotte .. 6 17 5.6 5.2

     Saint Vincent and the Grenadines .. 9 17 18.1 31.3

     Dominica 7 11 15 .. 10.7

     Seychelles 23 .. 14 14.2 7.7

     Gambia 7 6 13 6.0 0.4

Central African Republic 7 1 5 7.2 17.9

Timor-Leste .. .. 4 .. -8.3

     Montserrat .. 2 2 .. 10.7

Kiribati 1 .. 1 7.1 1.0

Algeria 480 545 .. 15.5 2.0

Kuwait .. 448 .. .. 2.2

El Salvador 141 355 .. .. -2.9

Lebanon .. 279 .. .. 23.0

Cuba .. 258 .. .. 12.3

Bangladesh 100 245 .. 7.9 5.9

     Nigeria 259 196 .. -5.3 ..

     Macao (China) 107 162 .. 7.1 16.4

Kenya .. 154 .. -3.7 27.9

Botswana .. 125 .. .. ..

Turkmenistan .. 112 .. .. -3.6

Andorra 73 89 .. 0.9 ..

Bahamas .. 78 .. .. ..

Ethiopia .. 75 .. .. ..

     Nepal .. 50 .. .. ..

Table 2.13 (continued)
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Table 2.13 (continued)

Economy 1996 2000 2005 CAGR 1996–2005
(per cent)

CAGR 2000–2005
(per cent)

Burkina Faso 25 41 .. .. ..

Cambodia .. 34 .. .. ..

     Swaziland .. 31 .. .. ..

     Mali 18 28 .. .. ..

Papua New Guinea .. 22 .. .. ..

     Greenland 27 19 .. .. ..

Lesotho .. 17 .. .. ..

     Grenada 9 16 .. .. ..

     Guinea 18 10 .. .. ..

Turks and Caicos Islands .. 7 .. .. ..

Anguilla .. 4 .. .. ..

Comoros 4 1 .. .. ..

     Sao Tome and Principe .. 0 .. .. ..

Rwanda 9 .. .. .. ..

Aruba .. .. .. .. ..

Bermuda .. .. .. .. ..

Bhutan .. .. .. .. ..

Brunei Darussalam .. .. .. .. ..

Cook Islands .. .. .. .. ..

     Dominican Republic .. .. .. .. ..

Eritrea .. .. .. .. ..

Haiti .. .. .. .. ..

     Samoa .. .. .. .. ..

     Sierra Leone .. .. .. .. ..

Tuvalu .. .. .. .. ..

Wallis and Futuna Islands .. .. .. .. ..

Zimbabwe .. .. .. .. ..

Source: UN COMTRADE.
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Table 2.14

Top 50 exporters of ICT-enabled services, 1996– 2005:
ranked by 2005 export values ($ million)

Rank Economy 1996 2000 2005 CAGR 1996– 2005
(per cent)

CAGR 2000– 2005
(per cent)

1 United States 84 793 127 234 184 691 9.0 7.7

2 United Kingdom 49 896 77 418 132 848 11.5 11.4

3 Germany 34 934 36 849 73 836 8.7 14.9

4 Japan 34 757 33 483 52 469 4.7 9.4

5 Ireland 1 962 14 331 46 574 42.2 26.6

6 Netherlands 17 884 21 796 42 683 10.1 14.4

7 France2 30 282 27 933 42 032 3.7 8.5

8 India3 2 359 8 490 41 659 37.6 37.5

9 Italy 20 853 17 867 35 639 6.1 14.8

10 Luxembourg .. .. 34 183 .. ..

11 Hong Kong (China) .. 21 346 32 776 .. 9.0

12 Canada 14 094 20 736 28 857 8.3 6.8

13 Switzerland4 12 645 16 296 28 739 9.6 12.0

14 Belgium .. .. 28 098 .. ..

15 Spain 9 221 13 291 28 016 13.1 16.1

16 Singapore 12 466 12 308 26 994 9.0 17.0

17 China 7 297 9 642 26 594 15.5 22.5

18 Sweden 5 118 10 913 26 023 19.8 19.0

19 Austria 15 848 16 123 25 411 5.4 9.5

20 Republic of Korea 9 003 9 196 14 307 5.3 9.2

21 Norway5 3 511 5 556 10 548 13.0 13.7

22 Israel 2 977 7 869 9 933 14.3 4.8

23 Brazil 2 307 5 514 7 845 14.6 7.3

24 Russian Federation 2 456 2 410 7 549 13.3 25.7

25 Australia 3 873 5 385 6 471 5.9 3.7

26 Hungary 1 839 1 486 6 026 14.1 32.3

27 Saudi Arabia 2 769 4 779 5 916 8.8 4.4

28 Malaysia 7 667 5 684 5 690 -3.3 0.0

29 Finland6 3 302 2 596 5 518 5.9 16.3

30 Thailand 4 972 2 822 5 510 1.1 14.3

31 Lebanon .. .. 4 870 .. ..

32 Indonesia 278 86 4 729 37.0 122.9

33 Poland 2 256 1 977 3 614 5.4 12.8

34 Nigeria 621 1 512 3 415 20.9 17.7

35 Portugal 1 371 2 045 3 380 10.5 10.6

36 Greece 5 163 1 805 2 902 -6.2 10.0
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Rank Economy 1996 2000 2005 CAGR 1996– 2005
(per cent)

CAGR 2000– 2005
(per cent)

37 Czech Republic 2 192 2 221 2 677 2.2 3.8

38 Mexico 2 348 3 903 2 541 0.9 -8.2

39 Turkey 3 554 7 643 2 491 -3.9 20.1

40 Egypt 3 174 2 604 2 350 -3.3 -2.0

41 Romania 399 699 2 290 21.4 26.8

42 Cyprus 714 1 090 2 128 12.9 14.3

43 Argentina 541 719 1 842 14.6 20.7

44 South Africa 1 229 1 029 1 786 4.2 11.7

45 Morocco 342 330 1 659 19.2 38.2

46 Chile 913 988 1 628 6.6 10.5

47 Croatia 394 543 1 414 15.3 21.1

48 Kuwait 94 91 1 412 35.2 72.9

49 Philippines 11 007 660 1 225 -21.6 13.2

50 Ukraine 494 448 1 192 10.3 21.6

Table 2.14 (continued)

Source: IMF BOP.

Notes: 1. Including Puerto Rico,

 3. Including Sikkim,
 4. Including Liechtenstein,
 5. Including Svalbard and Jan Mayen Islands, excluding Bouvet Island,
 6. Including Åland Islands.
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Annex 2.2

ITA members as of September 2007

Albania

Australia

Bahrain

Bulgaria 

Canada

China

Costa Rica 

Croatia

Dominican Republic 

Egypt 

El Salvador 

European Communities

Iceland

India

Indonesia

Israel

Macao (China)

Malaysia 

Mauritius

Moldova 

Morocco

New Zealand 

Nicaragua

Norway 

Oman

Romania 

Saudi Arabia 

Singapore 

Switzerland (incl. Liechtenstein) 

Thailand 

Turkey 

United States 
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A. Introduction

The economic impact of  information and 
communication technologies is a complex subject 
of  great interest to both developing and developed 
countries, particularly in the context of  globalization. 
Previous editions of  UNCTAD’s Information Economy 

Report, formerly known as the E-Commerce and 
Development Report, have addressed this issue from a 
variety of  angles in order to provide a comprehensive 
view of  how and how much ICTs matter to economies 

(2000) showed through its computable general 
equilibrium estimates that developing countries would 
be at a disadvantage in terms of  income and welfare if  
they fell too much behind as regards ICT use. In the 
meantime, ICTs have evolved, improved and become 
more widespread and constitute a very dynamic sector 
of  economic activity. Developing countries’ exports 
of  ICT goods and services have grown spectacularly, 
establishing new international specialization patterns.1

At this stage it is important to establish to what extent 
ICTs have impacted on economic growth. The analysis 
of  differences in economic gains from ICT between 

most positive effects have occured and where new 
efforts should focus. 

played by ICTs in the wider context of  science and 
technology and the latter’s contribution to growth and 
development. This chapter presents empirical results 
regarding the economic impact of  ICT use from the 

quantitative results of  empirical studies on the impact 

The focus on productivity and the supply side is of  
interest to developing countries. In recent years, 
developing countries have continued to grow 
extensively by absorbing new investment and labour. 
In particular, the policy choice to build up and support 
an ICT-producing sector has generated jobs and 

attracted additional foreign investment and offshoring 

in several emerging economies. This chapter shows 

ICT-producing sector, it is important to recognize the 

development potential of  other sectors of  economic 

activity where ICTs could be used intensively (ICT-

enabled activities). 

An important result of  the intellectual debate initiated 

by Gordon (1999) was that in developed countries, 

while initial productivity gains from ICT accrued 

mainly from a fast growing ICT-producing sector, in 

the second stage there were additional gains deriving 

from increasingly widespread use of  ICTs in many 

economic sectors. In developing countries, by contrast, 

productivity gains from ICT are still being largely 

generated by the ICT-producing industry.2 This is 

because developing countries with tighter budget 

constraints have been spending less on ICT. In that 

context, developing countries wishing to increase their 

gains from ICT should take measures to extend the 

use of  ICT from the ICT-producing sector to other 

economic sectors and to domestic consumers.

Researchers studying the impact of  ICTs on productivity 

used different economic models of  interpretation, 

depending on the type of  ICT data made available and 

the issue researched. The analysis depended very much 

on the quality of  measurements and the availability of  

literature tended to move away from evaluating the 

impact of  all-inclusive ICT investment and instead 

more complex and widespread, more information is 

needed on how ICT use determines competitiveness, 

in addition to information on the amount spent on 

ICT investment. In developing countries as well, more 

enterprise practices.

In keeping with the conceptual structure adopted 

in past issues of  this Report,3 the present chapter 

Chapter 3

MEASURING THE IMPACT OF ICT ON PRODUCTION              

EFFICIENCY
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proceeds with a literature review at the macroeconomic 
and microeconomic levels of  the main empirical 

review of  studies applied to developed country data 
is aimed at facilitating the interpretation of  similar 
empirical exercises conducted with more recent data 
from developing countries. Also included in the review 
are a number of  research papers that use developing 

elements: the economic model of  interpretation, the 
ICT or IT4

for developing countries. 

Section D of  this chapter draws on a commonly used 
theoretical framework (Cobb–Douglas production 

can be linked with economic data in order to quantify 
productivity gains associated with ICTs.5 The study 
described is the outcome of  a joint research project of  

is part of  a broader international initiative to improve 
ICT measurement and the quality of  data on ICT 
uptake in order to enable cross-country comparisons 
and allow the measuring of  ICT impact. This initiative 
is promoted by UNCTAD through the Partnership on 
Measuring ICT for Development.6

B. Economic impact of ICT at the 

macroeconomic level

The macroeconomic impact of  ICT on production 

accounting models. The introduction of  this Report 
presents the theoretical assumptions underlying both 
neoclassical and endogenous growth models. Past issues 
of  the UNCTAD IER and ECDR7 have also reviewed 
the channels through which ICTs impact on economic 
growth. This section reviews the recent literature on 
the impact of  ICT on growth and productivity in order 
to highlight the main factors that apply in the context 
of  developing countries.

Chart 3.1 summarizes the way in which ICT use leads 

of  factor inputs (capital and labour) and, second, it 
fosters technological innovation as a source of  total 
factor productivity growth. Labour productivity in 
particular grows as a result of  capital deepening through 

incorporating ICT capital inputs into the production 
process. In this case, ICT investment results in improved 

production. When, in addition to capital deepening, 
economic agents are able to relocate resources in a 

incorporates ICTs into their production processes, 
ICT use can result in total factor productivity gains.

literature on several research questions at the 
macroeconomic level related to ICT and growth in 
both developed and developing countries. One of  
the questions addressed in the specialized literature is 
whether ICTs have contributed to GDP growth as an 
ordinary production input or whether they generated, 
besides capital deepening, additional spillover 
effects, other positive externalities and technological 
innovations. This allows a comparison of  the magnitude 
of  gains from ICT production and from ICT use. 
The main purpose of  the review is to show instances 
where results regarding ICT and productivity differed 
between developed and developing countries, in order 
to better understand how developing economies can 
maximize gains from ICT. 

1. ICT capital, ICT use and growth

Measuring the amount of  capital invested in ICT goods 
and services is one way of  measuring the intensity of  
ICT uptake in an economy. Within the neoclassical 
growth accounting setting, ICT investment is assumed 
to contribute to labour productivity through capital 
deepening, this assumption being consistent with 
the logic that workers who have more computing 

than workers who have only ordinary capital. Thus 
ICT capital contributes to GDP per capita growth 
as an additional input to the production function. 
This theoretical framework does not account for the 
contribution of  ICT to total factor productivity arising 
from an ICT-enabled innovative reallocation and 
reorganization of  production (such as the substitution 
of  ICT capital for ordinary capital). Several such growth 
accounting exercises were conducted by a number of  
authors over different periods of  time to estimate the 
contribution of  ICT capital to GDP growth. 

Gains to productivity from ICT have low values when 
ICTs are nascent in the economy. When ICT inputs 
have a very small share in total production, growth 
accounting models can detect only a feeble effect on 
productivity from those inputs. For example, early 
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results in developed countries derived for the 1980s 
and early 1990s showed that investment in computer 
equipment had a minimal impact on GDP growth. 
Research8 estimating the impact of  investment in 
computing equipment on GDP growth in the United 
States in the 1980s found a rather small contribution 
of  just 0.2 per cent compared with an average GDP 
growth rate of  2.3 per cent. The ICT variable used 
in that research was the yearly variation in the stock 
of  computer capital. The broader concept of  ICT 
investment was developed later, in parallel with research 
and has been used only recently. It was suggested by 
several authors that inputs with a very small share in 
total output could not have a great impact on GDP 
even if  investment in that input was growing at high 
rates (Triplett, 1999). Although computer investment 
had reached a sizeable amount in certain specialized 
sectors, at the national level investment in computing 
equipment represented only 0.5 per cent of  the total 
capital stock in 1993 (Jorgenson and Stiroh, 19959). This 
measurement problem was subsequently addressed 
by broadening the concept of  computer capital 
to also incorporate other ICT goods and services, 
including software and communication equipment. 
Other measurement problems related to accurately 
capturing price changes in IT and composite IT goods 
and services since the rather insubstantial changes 
in nominal ICT investment were hiding much larger 
variations in real ICT investment (IMF, 2001). 

become ubiquitous, especially in developed countries, 
they can no longer contribute to explaining variations 
in output between economic actors (Carr, 2003). In that 

to a particular use of  ICT (for example, establishing 

explain changes in output.

An additional insight into growth accounting for ICT 

was provided by the structural change in the mid-

1990s and the shift in the trend of  ICT investment. 

Table 3.1 shows the evolution of  ICT investment as 

a share in total capital investment in OECD countries 

before and after the mid-1990s.10 Some associated this 

structural change with the beginning of  the Internet 

revolution, arguing that connected computers allowed 

Others attributed the structural change to an unusually 

rapid technological improvement in the semiconductor 

industry (Oliner and Sichel, 2002). Starting in 1995, 

there was a marked decline in global ICT prices and a 

this trend was apparent only in developed countries. 

With a time lag of  almost a decade, developing countries 

also experienced a similar increase in their ICT capital 

investments.11 In the mid-1990s developing countries 

started to invest in ICT at faster rates and some, 

notably from Asia,12 have acquired a considerable stock 

of  ICT capital that matches ICT capital intensity in the 

United States in the early 1990s. In that connection, 

the analysis of  more recent data on ICT investment in 

Chart 3.1

Channels through which ICT contributes to productivity growth
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ICT investment trends in developed countries in the 
1980s and 1990s.

Using the new data from after 1995, Jorgenson and Vu 
(2005) found that the contribution of  ICT capital to 
world GDP had more than doubled and now accounts 
for 0.53 per cent of  the world average GDP growth of  
3.45 per cent. The percentage was higher for the group 
of  G7 countries, where ICT investments contributed 
with 0.69 per cent to a GDP growth of  2.56 per 
cent during 1995–2003. The Economic Commission 
for Latin America and the Caribbean has recently 
conducted a series of  growth accounting exercises for 

below for a comparison with certain Asian developing 
countries.

Chart 3.2 shows the results of  several growth accounting 
exercises in a number of  developing countries in the 
period after the mid-1990s, benchmarked against 
estimates for the G7 countries before and after 1995. 
For each country, the various inputs broken down 
between ICT capital, non-ICT capital, labour and 
residual total factor productivity growth add up to 
average GDP growth. Economies appear in increasing 
order of  the contribution of  ICT capital to growth, 

1980–1984
(per cent)

1985–1989
(per cent)

1990–1994
(per cent)

1995–1999
(per cent)

2000–2004
(per cent)

United States 15.1 19.8 23.1 27.0 29.9

Sweden 11.9 16.1 20.1 24.9 27.6

Finland 8.3 11.6 18.9 24.5 26.6

Australia 8.4 11.4 17.4 20.7 23.8

United Kingdom 7.9 12.5 16.2 22.7 23.1

Belgium 13.1 18.1 17.4 19.8 21.9

New Zealand 8.6 12.7 16.8 16.7 20.0

Canada 9.6 12.0 15.4 18.2 19.4

Denmark 12.7 14.6 17.6 19.4 19.3

Rep. of Korea N/A N/A N/A 14.3 18.3

France 8.7 11.4 10.8 15.5 17.6

Netherlands 9.3 11.9 13.1 15.5 17.5

Germany N/A N/A 13.3 14.8 16.5

Italy 10.5 13.8 14.4 15.5 16.1

Japan N/A N/A 9.0 13.0 15.5

Austria 8.9 12.0 12.0 12.8 14.0

Portugal 12.3 13.2 10.7 12.6 12.8

Spain 11.0 14.7 12.7 14.2 12.7

Greece 4.5 7.5 10.2 11.2 12.4

Norway 8.3 9.4 8.5 10.0 12.3

Ireland 6.8 7.5 5.6 9.4 10.8

Table 3.1

Share of ICT investment in non-residential fixed capital formation in selected OECD
countries (5-year averages), 1980–2004

Notes: ICT investment has three components: information technology equipment (computers and related hardware), communications equipment
and software. Software includes acquisition of prepackaged software, customized software and software developed in house. The investment

shown here do not account for price falls since they are ratios of nominal investment values. Since the price of ICT goods and services fell consid--
erably it is reasonable to assume that the share of ICT investment increased faster than this table shows.

N/A = not available.

Source: OECD (2007).
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ranging from 0.09 per cent in Indonesia to 0.69 per 
cent in the G7 countries and reaching 0.38 per cent in 
G7 countries prior to 1995. In a number of  developing 
countries, accelerated investment in ICT made a 

after the mid-1990s. However, owing to the low 
starting levels of  ICT capital, this type of  input could 
make only a reduced contribution, below 0.25 per cent 
in many cases. It was necessary for ICT capital stock 

investment in those technologies could be achieved. 

In the Republic of  Korea, Costa Rica, Chile and China 

closer to the G7 average. In three out of  those four 
developing countries, the ICT-producing sector had a 
large share in economic output.13

As shown in chart 3.2, several emerging economies 
have experienced strong growth in the last 10 years. 
In fast-growing developing countries ICT investment 
made only a small contribution to GDP growth. Other 
inputs such as ordinary capital investment and labour 
remained major contributors to the rapid GDP growth 
in emerging economies.14 China and India stood out 
with some of  the largest output growth in recent times, 
but their performance was led only partly by greater 
investment in ICT, as the other inputs distinguished by 

the model had a considerably higher share. Previous 
editions of  the ECDR15 have shown that the effect 
of  ICT use on other fundamental variables of  the 

therefore possible that in emerging economies ICT 
use made a larger contribution to economic growth 
than suggested by the capital-deepening effect. Indeed, 
ICT use has also contributed to improving labour 
productivity in emerging economies (see section 
3). However, as growth accounting estimates show, 
developing countries in which ICT investments had 
a greater impact on growth also managed to leverage 
more capital and to improve the skill mix of  their 

in isolation from a general upturn in the economic 
evolution of  emerging economies. 

As mentioned in the introduction of  this Report, ICT 

which account for an important part of  GDP growth 
in emerging economies.

2.  The ICT-producing sector and the   

ICT using sectors 

In a debate initiated by Gordon (1999), researchers asked 
whether there was proof  of  gains from the widespread 

Chart 3.2

Sources of GDP growth, 1990–2003

Notes: Time period considered in analysis I: 1995-2003, II: 1995-2004, III: 1992-2004, IV: 1990-2004.

Source of estimates – a: Jorgenson & Vu (2005); b: de Vries et al. (2007), c: de Vries et al. (2006).
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use of  ICTs in addition to gains to GDP from rapid 

technological advances in the ICT-producing sector. 

For the United States economy, Stiroh (2002) showed 

that gains from ICT investment in a broad range of  

economic sectors were positive and complementary 

to gains from the ICT-producing industry itself. 

Furthermore, in a comprehensive empirical study at 

the sectoral level comparing productivity growth in 

the United States with that in the European Union, 

van Ark, Inklaar and McGuckin (2003) found that 

the faster productivity growth in the United States 

is explained by the larger employment share in the 

ICT-producing sector and productivity growth in 

securities industry account for most of  the difference 

in aggregate productivity growth between the EU and 

the United States.

This debate is of  relevance to development because 

in many developing countries ICT investment has 

remained largely concentrated in the ICT-producing 

sector. Several studies16 have shown that while in 

developed countries, the impact of  ICT use was an 

important element accounting for growth, in most 

developing countries productivity gains were generated 

predominantly by the ICT-producing industry itself. 

On a global scale, developing countries managed to 

attract investment and started to produce a large share 

of  global ICT goods and services. However, demand 

for ICTs originated predominantly from developed 

countries. This pattern has recently changed in the case 

of  certain developing countries. For example, after a 

rapid development, China became in 2006 the world’s 

second largest importer of  ICT goods, with a large 

share of  those imports originating from developing 

economies of  Asia (see chapter 2).

Bayoumi and Haacker (2002) compared gains to real 

GDP from the IT-producing sector with gains to 

total consumption from domestic IT spending (1996–

2000).17 They found that several developing economies 

received a smaller demand boost from IT spending 

even if  they were relatively specialized in IT production 

(chart 3.3). Because ICT use in several developing 

economies is limited to a few economic sectors those 

economies gained less from ICT. A comparison 

between developed and developing ICT producers in 

chart 3.3 shows that IT spending had a proportionately 

greater impact on demand in Ireland and Finland as 

compared with the effect in the Philippines and 

Thailand, for example. Among developing countries 

specialized in the production of  ICTs, the Republic of  

Korea, Singapore and to a certain extent also Malaysia 

had a larger contribution of  IT spending to domestic 

demand growth. However, as the authors suggest, 

Chart 3.3

Impact of the IT sector on GDP growth and domestic demand, 1996–2000

Note:

Source: Bayoumi and Haacker (2002).
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developing countries gained from IT mostly as IT 
producers, while developed countries gained relatively 
more as IT consumers.

in developing countries use ICT less. Data on ICT 

show that the main factors hindering the adoption of  
ICT applications are high costs and lack of  knowledge 
about how to apply ICTs for improving performance 
in a particular type of  business. Undoubtedly, the lack 
of  knowledge about how to apply ICT to business goes 
hand in hand with the reduced size of  e-markets in 

to be confronted with lower levels of  ICT penetration 
among domestic suppliers and consumers. Owing to 
lack of  knowledge about how to implement ICT in 

to refrain from adopting ICTs. Furthermore, data on 

computers to the Internet and establish web presence 

so as to access information and reach consumers in 

in Clarke and Wallsten (2004), which show that the 
Internet affects exports from developing countries 
in an asymmetric manner. Their study measures ICT 
adoption by the number of  Internet users within a 

developing countries with higher Internet penetration 
rates tend to export more merchandise to partners from 

relationship between Internet access and trade in goods 

that in developing countries the Internet has been 
used more effectively in trade relations with developed 
countries.

3. ICT impact on total factor 

productivity growth

Models reviewed in this section estimate a two-sided 
impact of  ICT on labour productivity growth: the effect 
of  ICT capital investment as an additional input into 
production, and the share of  total factor productivity 
growth explained by technological change in the ICT-
producing sector.

Atkinson and McKay (2007) describe three ways in 
which ICT can contribute to total factor productivity: 
network externalities, complementary improvements 
generated by ICT adoption, and improved access to 
knowledge. All three suggest that the positive effect 

of  ICTs on productivity will occur with a time lag. 
ICTs can generate network externalities in the same 
way as connecting a popular service provider to the 
telephone network will increase the satisfaction of  all 
telephone subscribers. However, it goes without saying 
that building valuable networks of  ICT users takes 

example, the different technologies involved are not 
always compatible and interconnections may fail. The 
same applies to organizational change – which is costly, 
time-consuming and sometimes unsuccessful – and 
also to accessing information: not all ICTs are equally 

best source of  information available. 

Estimates of  the effect of  ICT on total factor 
productivity growth are provided either by growth 
accounting models or by other regression models 
explaining total factor productivity growth. As seen in 
the introduction of  this Report, total factor productivity 

cannot be explained by mere increases in capital and 
labour, but it also captures other factors such as policy 
and institutions. There are several ways in which ICTs 
could contribute to total factor productivity growth, 
but so far there is no agreement on the size of  this 
contribution. More rapid technological progress in 
the ICT-producing sector is one way in which ICTs 

and Sichel (2002) ran a sectoral growth accounting 
model on data corresponding to the non-farm 
business sector in the United States and found that 
both the contribution of  IT use to labour productivity 
and the total factor productivity growth arising from 
the IT-producing sector are positive and statistically 

results. Accordingly, IT capital investment accounted 
for the larger share of  labour productivity growth in the 
United States through a general IT capital deepening 
effect in several economic sectors. The IT-producing 
sector had a relatively lower contribution to labour 
productivity in the United States, which was above all 

industry.

Other growth accounting exercises were performed 
with European data (van Ark et al., 2003) and with 
East Asian data (Lee and Khatri, 2003). As the results 
in chart 3.4 indicate, the ICT-producing sector had 
a sizeable positive effect on total factor productivity 
growth in several East Asian economies specialized in 
the production of  ICT, and also in Ireland.  In those 
economies, productivity growth in the ICT sector was 
the main source of  technological improvement and 
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1974–1990 1991–1995 1996–2001

Growth of labour productivity (non-farm business sector) 1.4 1.5 2.4

Percentage contributions from:

•  IT capital (IT capital deepening), of which: 0.4 0.5 1.0

Computer hardware 0.2 0.2 0.5

Software 0.1 0.2 0.4

Communication equipment 0.1 0.1 0.1

•  Other capital (capital deepening) 0.4 0.1 0.2

• Labour quality 0.2 0.4 0.3

• Total factor productivity (TFP), of which: 0.4 0.6 1.0

      IT-producing sector contribution to TFP, of which: 0.3 0.4 0.8

                        Semiconductors 0.1 0.1 0.4

Computer hardware 0.1 0.1 0.2

                        Software 0.0 0.1 0.1

Communication equipment 0.0 0.1 0.1

   Other sectors 0.1 0.2 0.2

Total IT contribution to labour productivity 0.7 0.9 1.8

Table 3.2

Oliner and Sichel (2002) estimates for the IT contribution to labour productivity 
growth in the United States (per cent)

Source: Oliner and Sichel (2002).

Chart 3.4

Contribution of ICT capital to labour productivity, and of ICT production to total 
factor productivity

Note: Countries are in increasing order of the contribution of the ICT-producing sector to total factor productivity growth. An ICT-related TFP growth
estimate was not available for China.
Source: * van Ark et al. (2003) for 1995–2000; ** Lee and Khatri (2003) for 1995–1999.
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gains to GDP from ICT production exceeded gains 
from ICT use (capital deepening).

Research has also investigated whether ICT-
using industries have contributed to total factor 
productivity growth. Schreyer (2000), for instance, 
developed a growth accounting model in which ICT 
capital contributed to GDP growth through both 
capital deepening and spillover effects as a source of  
technological improvement. However, to date there 
is no agreement about whether ICT investment has a 

developing countries. More research is needed on this 
topic.

There is an emerging literature attempting to estimate 
the contribution of  ICT to total factor productivity 
growth in developing countries. For example, Shiu 
and Heshmati (2006) estimated the impact of  foreign 
direct investment and ICT investment on total factor 
productivity growth in China over the last decade 
(1993–2003). While Chinese total factor productivity 
grew at an average rate of  8.86 per cent to 9.22 per 
cent during that decade, ICT investment was found to 
contribute to it to a lesser extent: a percentage increase 
in ICT investment resulted in 0.46 per cent total factor 
productivity growth, compared with foreign direct 
investment that generated 0.98 per cent.

Seo and Lee (2006) estimated a model of  total factor 
productivity growth during 1992–1996 in 23 OECD 
and 15 non-OECD developing economies as a function 
of  GDP growth, human capital, openness, domestic 
ICT capital intensity, ICT spillover effects and a linear 
trend. In their model, ICTs can have a double effect 
on total factor productivity growth – through higher 
domestic investments and through network effects. The 
ICT network variable is calculated as the ICT capital 
intensity of  foreign countries. Their analysis compared 
two samples of  OECD economies and developing 
economies.18 Findings suggest that in developed 
economies total factor productivity growth is more 
strongly correlated with domestic ICT investments, 

linked to domestic investments in ICT but rather to 
ICT investments in OECD countries.

GDP occurred both in developed and in developing 
countries, with a lower intensity in countries that 
started to invest in ICT later and at a slower pace. The 
positive macroeconomic impact of  ICT coincided with 
a marked contribution to growth deriving from other 
factors such as increased ordinary capital investment, 

improved skills and a better allocation of  resources. 

A number of  developing countries, particularly Asian 

ones, have specialized in the production and exporting 

of  ICTs. As a result, it is estimated that ICT production 

increased GDP by as much as 7 per cent in Singapore 

and 3 per cent in Malaysia yearly (1996–2000). 

Developed countries gained more than developing 

countries from the consumption of  ICTs. In terms of  

impact of  ICT investment on total factor productivity, 

as a sustainable factor for growth, research results 

sectors (the case of  wholesale and retail trade services 

in the United States). It is therefore necessary to study 

have managed to leverage gains from ICT use.

C. Firm-level impact of ICTs

This section draws on a growing number of  empirical 

OECD countries. Annex 3.1 provides a summary of  

results in selected research on ICT and productivity. In 

the context of  the Partnership on Measuring ICT for 

Development, several international institutions have 

pledged to work on improving the information available 

on ICT measurement and the quality of  the data, and 

to make ICT statistics cross-country-comparable. As 

the next step, the OECD and Eurostat are promoting 

research to estimate the economic impact of  ICTs at 

in 2003, the EU KLEMS project aims at building a 

comprehensive time series database, including measures 

of  economic growth and productivity derived through 

the use of  growth accounting techniques. 

Through the Partnership on Measuring ICT for 

Development, UNCTAD has worked to improve the 

measurement of  ICT use by businesses in developing 

countries. In those countries there is little research 

data on the use of  ICTs19 and link this information with 

several developing countries have made important 

progress in measuring and producing data on ICT use, 
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linking this information to other economic variables 

often has remained a challenge.

labour productivity. Although ICT investment cannot 

confer long-term competitive advantage, not investing 

2004).

Several recent studies20 highlight the need to 

complement data on ICT investment with more 

Particularly in a developed country context, investment 

in ICT has become nearly universal and spending more 

on acquiring additional and more complex technology 

2004). Accordingly, it became increasingly relevant to 

higher sales per employee. In developing countries, 

the percentage of  companies with access to ICTs 

remained lower on a national scale (see chapter 1), even 

though for certain economic sectors or geographical 

regions indicators showed higher ICT penetration. 

Further to the overview of  the modelling framework, 

section D presents an empirical application quantifying 

the relationship between ICT and labour productivity 

developing countries as well, more information on 

help in assessing the relationship between ICT and 

productivity. UNCTAD recommends that countries 

give priority to gathering statistical data on the core 
ICT indicators (United Nations, 2005).21

1. ICT use and firm labour productivity 

considerably increase the complexity of  research results 
on this topic. If  previously presented models focused 
mostly on ICT investments, the studies reviewed here 

applications and interactions between them. Moreover, 
variables on ICT use have different productivity effects 
in conjunction with other control measures such as 

access to more skilled human resources. To make it 
easier to keep track of  the different empirical model 
variants, this section groups the many dimensions 
into three categories, by elements of  the regression 
equation (table 3.3).

Labour productivity is commonly measured either as 
value added per employee or as sales per employee. 
Criscuolo and Waldron (2003) derive results for both 

e-commerce22 was slightly stronger on value added 
than on sales. Conversely, Atrostic and Nguyen (2002) 

value added as a measure of  labour productivity yields 
systematically biased estimates of  the theoretically 
correct growth model. Outside the context of  empirical 
models, value added is a more precise measure of  labour 
productivity since it subtracts from the value of  sales 
the costs incurred with intermediate consumption. 

Labour productivity variables ICT variables Complementary / control variables

•  Sales per employee

•  Gross output per employee

• Value added per employee

•  Or recalculations of the above
variables based on effective hours
worked by employees

Binary (dummy) variables:

Numerical variables:

•  ICT capital stock

•  Share of employees using ICTs

•  Number of computers available in the

•  Firm age

•  Ownership

directly in production)

• Level of education

•  Industry sector of activity (corresponding to
   ISIC codes)

•  Geographical region

• Typical factors of Cobb–Douglas production
functions (ordinary capital stock,
employment, spending on materials)

Table 3.3

Key variables for measuring ICT impact on labour productivity
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decisions to adopt ICTs on the basis of  expectations 
about maintaining or increasing market share and 
competitiveness. For those considerations, analysing 
about the impact of  ICT on sales per employee is more 
appropriate.

The empirical models presented here draw on several 
types of  variables for describing the use of  ICT. Binary 

without access to, for example, Internet, are easy to 
collect and provide input for analyses of  differences 
between the haves and the have nots. Empirical studies 
also test for the effect of  intensity in ICT uptake – for 
example, the share of  capital devoted to computer 
investments – and intensity of  ICT use, such as 
the number of  computers available or the share of  
employees using e-mail. From a theoretical point of  

variables are more powerful. Maliranta and Rouvinen 
(2006) proposed a slightly different modelling structure 
in which they estimate the net effects of  several 
complementary features of  computers: processing 
and storage capacity, portability and wireless and 
wireline connectivity. In their model, the positive 
labour productivity effect associated to the portability 
of  computers is complementary to that of  the basic 
processing and storage capacity of  any computers 
whether portable or not.

The different variables of  intensity in ICT use by 
enterprises analysed by the specialized literature 
are not the ideal measurements. As some have 
emphasized,23 ICT use becomes increasingly relevant 
to productivity when combined with soft skills such 
as good management and superior marketing abilities. 
Unfortunately, such soft skills and soft technology 

their effect is hard to assess. Empirical research usually 
corrects for this unknown effect by accounting for 

exporting companies, in establishments belonging to 
multi-unit corporations or simply in more experienced 

research do not directly recommend that the intensity 
of  ICT use be scaled up (for example by increasing 
the number of  computers per employee). Rather they 
recommend investigating how the combined use of  
ICT and superior managerial capabilities can account 

characteristics. 

ICTs can generate higher market shares either by 

produce more of  the same products, or by improving 

the quality of  products or product packages, with, as 
a result, additional sales or higher-priced products. 
Empirical results presented here cannot distinguish 
between those two effects. More information on 
the evolution of  prices in different sectors is needed 

periods of  time. 

2. Complementary factors explaining 

the ICT–productivity relationship

Control variables are additional elements in the growth 
equation. They also give a different dimension to results 
relating to ICT use and productivity when interacted 
with measures of  ICT. 

important element explaining productivity effects. 
The European Commission’s Enterprise and Industry 
Directorate General showed in a report (Koellinger, 

source of  economic growth and employment and 

diffusion of  e-business applications in Europe. In 
terms of  econometric results, Maliranta and Rouvinen 

Finland, unlike older ones, have 3 per cent higher 
productivity gains from the use of  computers. Also, 

more productive thanks to access to the Internet. In 
a different study, Farooqui (2005) runs four different 

manufacturing and services taken separately. Results 
show that ICT indicators such as investment in IT 
hardware and software and the share of  ICT-equipped 
employment have a more pronounced impact on 

services companies, however, on that issue, Atrostic 
and Nguyen (2005) draw attention to the fact that the 
measure of  capital input used in most papers – the 
book value of  capital – is a more accurate proxy in 

is not properly captured by book values because this 
measure is evaluated at initial prices when capital assets 
were acquired as opposed to current asset prices. The 

the capital stock computed by means of  the perpetual 
inventory method by using information on yearly 
capital investments, depreciation and current asset 
prices. But in many cases, data are not available on 
all the above-mentioned variables. Regression results 
using the book value of  capital assets are likely to give 
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for younger ones.

Firms with foreign capital participation seemed to have 
higher labour productivity. With regard to developed 
countries, Bloom, Sadun and van Reenen (2005) 

all business sectors, US-owned establishments had 

acquired greater labour productivity from investment 
in ICT than all other developed countries, especially 

appear to be better managed or have access to more 

they dispose of  additional resources to draw from in 
the subsidiary–headquarters management structure. A 

from network effects (a success story replicated in 
several subsidiary branches) and access to superior 
management resources.

The skill mix of  production and non-production 
workers and the level of  education in the regions 
where companies are located were considered by some 
studies to be complementary to the measures of  ICT 

be able to develop, use and maintain more advanced 
technology. Maliranta and Rouvinen (2003) comment 
that growth models need to control for the human 
capital characteristics of  employment and labour 
because these variables are essentially complementary 

labour productivity gains from ICT.

Last but not least, when quantifying the relationship 
between ICTs and labour productivity one needs to 
control for differences in demand and supply factors. 
For example, in many countries businesses located in 

than those located in isolated provinces simply because 
there is a high concentration of  the population in 
capitals. In a similar way, different industries have 
distinct labour productivity averages owing to both 
demand and supply factors. For example, an oil-
producing company is very likely to have higher sales per 
employee than a light industry manufacturer specialized 
in food and beverages of  the same size (because of  
industry characteristics such as price, labour intensity 

and type of  consumer good). It is therefore necessary 

characteristics when accounting for the contribution of  
ICT to labour productivity growth.

use that considerably exceeded domestic industry 
averages. Maliranta and Rouvinen (2003) estimate that 

had 3 to 4.5 per cent higher labour productivity gains 
from ICT use than the rest of  the manufacturing and 
services companies in the sample. This may be because 
ICT producers have a know-how advantage over other 
ordinary users in terms of  how to best put to work 

3. Impact of specific ICTs on 

productivity

Use of  computer networks (such as the Internet, 
intranet, LAN, EDI and Extranet) had an estimated 5 
per cent positive effect on labour productivity in a large 
sample of  American manufacturing businesses (Atrostic 
and Nguyen, 2002). The model considered a theoretical 
framework in which use of  computer networks made 
a “disembodied” contribution to technological change 
other than that of  capital and labour. Atrostic and 
Nguyen (2005) take up again the impact of  computer 

novelty of  their approach consists in using two different 
computer-related measures in the labour productivity 
regression: computer capital, as distinct from ordinary 
capital, and the computer network binary variable used 
previously. In their view, having separate measures for 
the presence of  computers (computer investment) and 
for how computers are used (computer networks) is 
crucial for estimating accurately the two effects on 
labour productivity. When using a sample composed 

5 per cent to labour productivity while investment in 
computers added 12 per cent.  Within the entire data 

contribution of  computer capital dropped to 5 per 
cent and there was no evidence of  a positive effect on 
computer networks any more. However, as mentioned 

this may be due to a measurement bias as explained in 
Atrostic and Nguyen (2005).

between businesses that buy and those that sell online. 
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Criscuolo and Waldron (2003) analyse a panel of  UK 

of  placing orders online ranged between 7 and 9 per 

productivity was lower 5 per cent for those that used e-
commerce for receiving orders online (online sellers). 
Lower labour productivity associated with selling 
products online is likely to be due to price effects. The 
prices of  products sold online are considerably lower 
than the prices of  similar goods sold through different 

which to buy online as much as they would want. 

may be able to better cope with balancing the extent 
of  e-buying and e-selling. In a larger and updated UK 

labour productivity in manufacturing, while e-buying 
has a larger and positive effect. In particular, Farooqui 

boosts labour productivity by 4 per cent.

Several studies show that measures of  ICT use 

Maliranta and Rouvinen (2003) compare the impact of  
computer use on labour productivity in manufacturing 
and services sectors. A 10 per cent increase in the share 
of  computer-equipped labour raises productivity by 1.8 
per cent in manufacturing and 2.8 per cent in services. 
On the other hand, a higher share of  employees 

study considers Internet use as a proxy for external 
electronic communication and LAN use as a measure 
of  internal electronic communication. Findings show 

from improved external electronic communication. A 
10 per cent higher share of  employees using LAN in 
the manufacturing sector results in 2.1 per cent higher 
labour productivity. A similar study on a mixed sample 

that a 10 per cent higher share of  computer-equipped 
labour boosts productivity by 1.3 per cent (Hagén 
and Zeed, 2005). The Swedish study also estimates 
productivity effects deriving from access to broadband 
of  3.6 per cent. With the help of  a composite ICT 
indicator, Hagén and Zeed (2005) show that adopting 
an ever-increasing number of  ICT solutions has 
positive but decreasing effects on labour productivity in 

by employees as a proxy of  work organization and 
skills. In the United Kingdom, a 10 per cent increase 
in the share of  employees using computers raised 
productivity by 2.1 per cent in manufacturing and 1.5 
per cent in services. These effects are additional to the 
impact of  ICT investment, also accounted for in the 
Farooqui (2005) model. Similar estimates for Internet 

Maliranta and Rouvinen (2006) estimate the impact 
of  different complementary computer features on 
labour productivity in a 2001 sample of  Finnish 

variables are measured in terms of  share of  employees 
using computers with one or several of  the following 
features: processing and storage capabilities, portability 

a 10 per cent higher share of  labour with access to 
basic computer attributes such as providing processing 
and storage capabilities increases labour productivity 
by 0.9 per cent. In addition, computer portability 
boosts output per employee by 3.2 per cent, wireline 
connection to the Internet adds 1.4 per cent, while 
wireless connectivity adds only 0.6 per cent.

There is an emerging literature estimating the impact 

broadband and found that there were positive and 

number of  businesses in IT-intensive sectors. Chapter 6 
of  this Report reviews the economic impact of  mobile 
phones, with a focus on the African region.

4. ICT investment, soft technologies   

and total factor productivity gains

Brynjolfsson and Hitt (2002) explore the impact of  
computerization on multi-factor productivity and 

over a period of  eight years (1987-1994). They compare 
the short-run and long-run effects of  computerization 

function. The aim of  their analysis is to understand 
the mechanism through which private returns from 
computerization accrue, since they are the ultimate 
long-run determinants of  decisions to invest in ICTs.

They model production as a function of  computer 
capital and other inputs, and assume that in the presence 
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run, investments in computers generated an increase 

in labour productivity primarily through capital 

deepening, and found little evidence of  an impact on 

total factor productivity growth. However, when the 

analysis is based on longer time differences, results show 

that computers have a positive effect on total factor 

productivity growth. In the long run, the contribution 

of  computer capital to growth rises substantially above 

terms of  total factor productivity. Their interpretation 

combine input factors through business reorganization. 

Brynjolfsson and Yang (1999) had previously estimated 

that computer adoption triggers complementary 

investments in “organizational capital” up to 10 times 

as large as direct investments in computers. 

More research, based on developing country data, is 

needed in order to ascertain how and when ICT use 

ICT was used. A comparison of  estimation results 

across different countries, industry sectors and 

technologies can provide policymakers with additional 

As an illustration, section D presents the results of  a 

Thailand.

D. Measuring ICT use and 

productivity in Thai manufacturing 

firms

1. Background and objectives of the 

project

Measuring ICT access and use is an important element 

in the Thai national ICT policy. ICT indicators chosen 

were ones that made it possible to provide the necessary 

data to monitor progress in the Thai ICT Master Plan, 

to compare with ICT developments in other countries 

and to help in further policy decision-making (Smutkupt 

and Pooparadai, 2005). To analyse and monitor ICT 

of  Thailand gathered a valuable pool of  information 

through a series of  surveys such as the ICT Survey 

(2004 and 2005), the Manufacturing Industry Survey 

(1999, 2000 and 2003) and the Business Services Survey 

in the general ICT Survey 2005, approximately 8,800 

Services Survey 2004. The information provided by 
those surveys helped build up a thorough description 
of  the main recent patterns of  ICT use in the Thai 
economy at a microeconomic level.24 On the basis 
of  the information provided by the surveys, the Thai 
NSO has published yearly reports describing in detail 
the use of  ICT by the whole economy, by sectors of  
economic activity and by regions. 

several economic variables, the NSO and UNCTAD 
have conducted a joint research project. A well-known 
empirical model (the Cobb–Douglas production 
function) was used to assess the relationship between 
ICT use and productivity of  Thai manufacturers. In 
that context, UNCTAD has conducted a training course 
for NSO staff  on applying econometric methods to 
ICT data analysis and provided additional technical 
assistance to facilitate the analysis throughout the 
research phase. On the Thai side, the impact analysis 
was carried out by the NSO’s Economic Statistics 
Analysing and Forecasting Group. The study is one of  

to analyse the economic impact of  ICT in the business 
sector.25

The aim of  the project was to evaluate the intensity 

relationship between ICT uptake and productivity in 

and labour productivity by applying the theoretical 
framework used by similar studies conducted with 
developed country data. The relationship between 

to the economic environment and time span under 
consideration. For example, as suggested by other 

with superior know-how and managerial skills. 

ICT use–productivity relationship based on geographic 

To study the relationship between ICT uptake and 
economic output it is necessary to bring together 

This was possible only for a 2002 cross-section of  

therefore limited to the available sample of  data. When 
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more data become available, research could be based 
on larger data sets with information on more years and 
sectors.  

ICTs such as computers, the Internet and the web by 

presentation of  the theoretical framework employed 
in the econometric application. The study ends with a 
detailed presentation of  empirical results, a summary 
and conclusions.

2. ICT use by manufacturing firms in 

Thailand

The Manufacturing Industry Survey 2003 covered a 

of  the Thai manufacturing sector of  approximately 
360,000 establishments. By using weights corresponding 

and industry sectors it was possible to represent 
the characteristics of  the entire population26. The 
information provided below illustrates the use of  ICTs 

27.

The study took into account small, medium-sized 

with more than 10 employees account for 98 per cent 
of  revenues and 96 per cent of  value added. This 
characteristic is common in other economies as well28

and usually research is conducted separately for micro-
enterprises (fewer than 10 employees). 

use computers, 35 per cent access the Internet and 12 
per cent have a website presence (table 3.4). According 

with access to the Internet also had computers on 
their premises; similarly, all businesses present on the 
web also had Internet access. The analysis therefore 

computers, the Internet and the web29. Accordingly, 
there is a gradual increase in the share of  businesses 
with website presence, Internet access and computers 

their daily routine work and considerably fewer have a 
website presence. 

Adoption of  websites by Thai manufacturers was at an 
early stage in 2002. Even among Internet-connected 

presence (slightly more than one third). A considerable 

Internet connection had not established a web 
presence (27 per cent of  businesses with more than 
1,000 employees).

computers. This may suggest that cost factors prevented 

Proportion of businesses using computers 59.8

Proportion of businesses using the Internet 35.1

Proportion of businesses with a web presence 12.3

Proportion of businesses connected to the Internet among businesses using computers 58.3

Proportion of businesses with a web presence among businesses using the Internet 35.2

Table 3.4

Computer, Internet and website presence in Thai manufacturing businesses

Source: Thai Manufacturing Survey 2003, businesses with more than 10 employees.

Average number of employees using computers per 100 employees 7.8

Average number of computers per 100 employees 6.5

Table 3.5

Intensity of computer use in Thai manufacturing businesses

Source: Thai Manufacturing Survey 2003, businesses with more than 10 employees.
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when they already had computers.

The intensity of  computer use remains relatively 
low in manufacturing in Thailand. On average, for 
each 100 employees30 there are approximately seven 
computers available. For each 100 employees there 
are on average eight that use computers regularly in 

the ratio of  computers to employees using computers 

employees using computers for each physical computer 
machine. In other words, on average, there are more 
employees using computers than available computers. 

valuable human capital resources (i.e. computer-literate 
staff) that would allow them to increase the use of  
computers.

resources available per employee. A comparison with 
information from the ICT survey of  all economic 
activities in Thailand shows that in manufacturing, 

where businesses have more computers available per 
employee.

Most businesses connect to the Internet through 
regular ISP subscriptions (52 per cent of  businesses) 
or through prepaid Internet packages (51 per cent of  
businesses) (table 3.6). Internet cafés are not a common 
solution for accessing the Internet since only 3 per cent 
of  businesses choose it. Prepaid Internet packages and 
Internet cafés are modalities for Internet connection 

Proportion of businesses accessing Internet through ISP subscriptions 51.7

Proportion of businesses accessing Internet through Internet cafés 3.3

Proportion of businesses accessing Internet through prepaid Internet packages 50.7

Proportion of businesses accessing Internet through other modalities 3.9

Table 3.6

Modality of Internet connection (in manufacturing businesses using the Internet)

Note:

Source: Thai Manufacturing Survey 2003, businesses with more than 10 employees.

Proportion of businesses sending and receving e-mail 84.7

Proportion of businesses obtaining information 85.2

Proportion of businesses placing orders online 47.4

Proportion of businesses carrying out business promotion 23.6

Proportion of businesses performing other activities 5.7

Table 3.7
Type of activity performed while using the Internet
(in manufacturing businesses using the Internet)

Source: Thai Manufacturing Survey 2003, businesses with more than 10 employees.

Proportion of businesses advertising own business 83.1

Proportion of businesses receiving orders online 52.3

Table 3.8
Type of activity performed on the web

(in manufacturing businesses with web presence)

Source: Thai Manufacturing Survey 2003, businesses with more than 10 employees.
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that they used it mainly for retrieving information (85 
per cent) and e-mailing (85 per cent) (table 3.7). Only a 
limited number of  businesses engage in other Internet 
activities such as placing orders online (48 per cent) 
and business promotion (24 per cent). Information 
search was the most popular activity on the Internet 

mostly for advertising their business (83 per cent) and 
less for selling goods and services online (52 per cent) 
(table 3.8). 

Analysing the use of  ICT in micro-enterprises was 
beyond the scope of  this study. While overall in 

lower, there are aspects where the use of  ICT differs 

presence for advertising their business). A separate 
study could further analyse the economic implications 
of  ICT in micro-enterprises.

of  several ICTs. Manufacturers using computers have 

on average 10 times higher sales per employee than 
manufacturers without computers (chart 3.5). The 
order of  magnitude is higher when comparing sales 

presence. 

with foreign capital participation accounted for 62 per 
cent of  that total industry revenues. There were very few 

able to export or to attract foreign capital investment. 
On average, of  100 exporting Thai manufacturers, 91 
had at least one computer, 77 were also connected to 
the Internet and only 35 had a website presence. 

Chart 3.5 illustrates average sales per employee in 

in terms of  their export position and foreign capital 
participation. A typical manufacturer with at least one 
computer receives revenues of  1,538,284 baht per 
employee yearly. A total of  33 per cent of  businesses 

computers are distributed through Thai manufacturing 

Chart 3.5

Average sales per employee in manufacturing Thailand (baht per employee)

Source: Thai Manufacturing Survey 2003, businesses with more than 10 employees.
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participation. A typical manufacturer with at least one 

computer connected to the Internet earns on average 

per employee); but 48 per cent of  Internet-connected 

businesses are exporters and 28 per cent receive 

foreign capital. The shares of  exporting and foreign-

manufacturers (61 per cent and 31 per cent). This 

suggests that websites are used more frequently by 

foreign market developments (information search). 

Manufacturers with foreign capital participation do 

not establish web presence as frequently as exporting 

more difference in terms of  Internet access and less in 

terms of  web presence, possibly owing to the existence 

of  different management practices and requirements 

manufacturers present on the web could be related to 

the language used or the relative scarcity of  Internet 

content in the Thai language. However, available data 

on the websites.

3.  The model and a few theoretical 

considerations

The primary goal of  the analysis was to quantify the 

relationship between ICT use and labour productivity 

which built on methods employed in similar studies, 

a Cobb–Douglas production function with three input 

factors: capital, labour and spending on materials (see 

box 3.1). 

relationship. This was done by estimating interactions 

of  ICT measures with control variables within the 

same Cobb–Douglas theoretical framework.

Box 3.1

The empirical model

The regression equation is based on a linearized version of the Cobb–Douglas function (equation 1). Labour productivity is regressed on
factor inputs (capital, labour, spending on materials), one or several ICT variables and a set of controls for industry and regional attributes of

,where K is capital, L is employment and M is spending on materials.   (equation 1)

With the data available from the Manufacturing Survey 2003 it was possible to construct two similar models based on the same Cobb–Douglas
framework: one using total employment as a common denominator and the other using total effective employment. Effective employment
is obtained by multiplying total employment times the declared number of hours effectively worked during 2003. Results derived from the
two models could be used as a check for the robustness of the estimates. From a theoretical point of view, the effective labour productivity
model is more accurate since it accounts for variations in the hours effectively worked by employees rather than assuming that all employees
worked on average an equal number of hours. The model employed for effective labour productivity is described by equation 2.

,where K is capital, L_effective is effective employment and M is spending on materials.    (equation 2)

White (1980) heteroskedasticity consistent standard deviations were calculated.
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the extent to which during 2002 Thai manufacturers 

with similar characteristics had higher productivity 

when using ICTs. Further research with comparable 

data on several years could investigate the impact 

of  past decisions to adopt ICTs on current labour 

productivity. The analysis could not establish whether 

beyond correlation, there is a causal relationship 

with that shortcoming, other specialized papers applied 

instrumental variable estimation techniques in data sets 

covering several years.31

In the light of  the discussion in Atrostic and Nguyen 

(2002) (see section C) the preferred dependent variable 

for measuring labour productivity was total sales per 

employee.

A set of  additional variables was used in each equation 

to control for the effect of  foreign capital participation, 

also for unknown demand and supply factors across 

industries and regions. Firm age appeared not to play 

variations in labour productivity. Information on 

regression estimates showed that establishments 

with foreign capital participation have on average 7 

to 8 per cent higher sales. Firms belonging to multi-

unit organizational structures have 2 to 4 per cent 

higher sales, presumably because they can more easily 

gain access to a larger pool of  resources. Also, there 

appeared to be decreasing returns to scale: larger 

productivity given the set of  controls. 

4. Results

Firstly, the study evaluated the relationship between 

computer, Internet and website presence and the value 

of  sales per employee. The three measures of  ICT were 

regarded as progressive steps adding to the complexity 

on the web also had Internet access. Accordingly, 

estimates on the Internet factor are interpreted as 

additional to computer-related gains; similarly, website-

related gains are complementary to those from Internet 

and computer use. Results are shown in table 3.9.

characteristics, as well as industry and regional aspects 

of  demand and supply, estimated results showed that 

and the web had on average 21 per cent higher sales 

the three ICTs considered, computers contributed with 

14 per cent, Internet access with 3 per cent and web 

presence with 4 per cent. Similar estimates were also 

obtained with the effective labour productivity variant 

of  the model (table 3.9, second column). Atrostic 

and Nguyen (2005) estimated that in 1999 computer 

networks (such as the Internet, intranet, LAN, EDI, 

extranet or other) had a 5 per cent positive impact on 

labour productivity in a large sample of  United States 

in this study show that computer presence was more 

closely associated with labour productivity in Thailand 

than Internet connectivity. 

OLS (White heteroskedasticity – consistent standard errors)

Independent variables Dependent variable: log (sales per employee) Dependent variable: log (effective sales per employee)

R2 = 0.923877
Number of observations included: 5 877

R2 = 0.893852
Number of observations included: 5 651

Computer presence 0.1359*** 0.1346***

Internet access 0.0322* 0.0365*

Web presence 0.0418** 0.0491***

Table 3.9

Estimation results for computer, the Internet and website presence

Note:
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Studies based on developed country data rarely 
estimate the impact of  computer presence on labour 
productivity because in many developed countries 
computer penetration rates in the business sector 
have already reached levels of  as much as 95 per cent. 

that use at least one computer for business purposes 
has remained lower (60 per cent in manufacturing 
Thailand in 2002). Furthermore, data from the 
2003 Manufacturing Survey in Thailand show that 

Internet and establish web presence. This explains why 

more closely related to economic performance than in 
developed countries.

Because the use of  at least one computer seemed 
to account for a large share of  the variation in sales 
per employee, it was interesting to estimate also the 

relationship between the intensity of  computer use 
and labour productivity (tables 3.10 and 3.11). Results 
show that an increase of  10 per cent in the share of  
employees using computers is associated with 3.5 per 
cent higher sales per employee in Thai manufacturing 

in Maliranta and Rouvinen (2003) was only 1.8 in 

variation in the intensity of  computer use in Thailand 

– computer use was associated with larger differences 
in labour productivity in that country. Similarly, a 10 
per cent improvement in the number of  computers 
available per employee was correlated with a 4.5 per 
cent increase in sales per employee (table 3.11).

of  physical computers per employee, can be interpreted 
as a measure of  investment in computer capital. 

OLS (White heteroskedasticity – consistent standard errors)

Independent variables Dependent variable: log (sales per employee) Dependent variable: log (effective sales per employee)

R2 = 0.923260
Number of observations included: 5 863

R2 = 0.893054
Number of observations included: 5 637

Share of employees
using computers 0.3492*** 0.3969***

Internet access 0.0561*** 0.0582***

Web presence 0.0160 0.0229

Table 3.10

Estimation results for the share of employees using computers,
the Internet and website presence

Note:

OLS (White heteroskedasticity – consistent standard errors)

Independent variables Dependent variable: log (sales per employee) Dependent variable: log (effective sales per employee)

R2 = 0.923570
Number of observations included: 5 871

R2 = 0.893028
Number of observations included: 5 645

Number of computer
per employees 0.4466*** 0.5185***

Internet access 0.0545*** 0.0562***

Web presence 0.0147 0.0213

Table 3.11

Estimation results for the share of computers per employee,
the Internet and website presence

Note:
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Similarly, the share of  employees using computers also 
represents a proxy for computer capital investment, 
including investment in human capital and training for 
work with computers. As estimates in tables 3.10 and 

factor additional to computer intensity in explaining 

the same time, when accounting for the intensity of  
computer use, it is noted that web presence is no longer 

This suggests that a greater intensity of  computer use 
and Internet access are factors facilitating the decision 
to establish web presence in the businesses analysed. 

Both the labour productivity and the effective labour 
productivity models produced similar estimates for the 
overall use of  computers, the Internet and the web in 

productivity to the different modalities of  accessing 
the Internet (ISP subscribers, prepaid Internet 
package, Internet café, etc.), as well as to the different 
activities carried out on the Internet (e-mailing, 
information search, placing orders online, business 
promotion, etc.) and on the web (advertising own 
business, receiving orders online). However, results did 

employee. More analysis would be needed to assess 
the role of  the different modalities of  Internet access 
and of  the different activities carried out online in 

beyond the scope of  the present analysis.

In the second stage, the analysis aimed at identifying 

with different size, age, located in different regions and 
belonging to different industry branches. The next 

explaining the ICT–labour productivity relationship. 

Differences between employment size 

groups

the ICT–productivity relationship, three employment 

summarizes the results of  three different empirical 

took into account information on the presence of  

In the second and third columns additional information 
was included on the intensity of  computer use as 
measured by the share of  employees using computers 
(the third column) and the number of  computers per 
employee (the fourth column). Accordingly, results in 

presence is correlated with higher productivity in 

and labour productivity is stronger in large and middle-

of  computers.

The third and fourth columns of  table 3.12 show 
the estimated relationship between the intensity 
of  computer use and productivity. Both measures 
of  computer intensity, the share of  employees 
using computers and the number of  computers per 
employee yielded similar results. Most productivity 
gains associated with the intensity of  computer use 

employees using computers leads on average to 4.2 per 

per cent more computers per employee are correlated 
with 5.9 per cent higher sales per employee in large 

productivity. Also, in accounting for the intensity 
of  computer use, the Internet and web presence no 

of  computer use also had Internet access and web 
presence. 

Differences between age groups

Several studies reviewed in the previous section found 

much enterprises gain from ICT. To analyse whether 
the same effect appeared in manufacturing Thailand, 
this study grouped businesses according to their 
founding year and hence experience in the market. 

young (founded between 1997 and 2002), middle-aged 
(founded between 1991 and 1996) and old (founded 
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before 1991). The applied estimation technique 

the effect of  computer presence, Internet access and 

web in the different age groups, while in the third and 

fourth columns the analysis also takes into account the 

intensity of  computer use.

greatest value of  gains in terms of  sales per employee, a 

from the combined use of  computers, the Internet 

also matters, albeit less than in the younger ones, while 

there is an additional contribution to productivity from 

Internet access and the web. 

With regard to accounting for the intensity of  

with more experience in the market, there was a 
stronger correlation between ICT uptake and labour 

a lower intensity of  computer use achieve higher sales 
per employee when they have access to the Internet. 

magnitude of  the relationship between ICT use and 

appear to gain more from the combined use of  the 

and web). The presence of  computers and the intensity 
of  computer use contribute substantially to explaining 
those differences. However, in smaller and younger 

lower intensity of  computer use can be compensated 

Table 3.12

Estimation results by employment size groups

Note:

OLS (White heteroskedasticity – consistent standard errors)

Dependent variable: log (sales per employee)

R2 = 0.923573
Number of observations
included: 5 873

R2 = 0.922656
Number of observations
included: 5 858

R2 = 0.923411
Number of observations
included: 5 867

-0.0047 - -

0.1200*** - -

0.0981*** - -

Share of employees using computers in - 0.1596 -

Share of employees using computers in - 0.2917** -

Share of employees using computers in - 0.4139*** -

Number of computers per employee in - - 0.1908

Number of computers per employee in - - 0.4310**

Number of computers per employee in - - 0.5947***

0.0809** 0.0443 0.0427

-0.0271 0.0427 0.0374

-0.0339 -0.0021 -0.0055

0.0097 -0.0005 0.0022

0.0533 0.0368 0.0341

0.0764* 0.0656 0.0619
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Table 3.13

Estimation results by firm age groups

OLS (White heteroskedasticity – consistent standard errors)

Dependent variable: log (sales per employee)

R2 = 0.924005
Number of observations
included: 5 877

R2 = 0.923348
Number of observations
included: 5 863

R2 = 0.923653
Number of observations
included: 5 871

0.1729*** - -

0.1498*** - -

0.0902*** - -

Share of employees using computers in
- 0.1786 -

Share of employees using computers in
- 0.4286*** -

Share of employees using computers in
- 0.3713*** -

Number of computers per employee in
- - 0.2500*

Number of computers per employee in
- - 0.5188***

Number of computers per employee in old
- - 0.4922***

0.0313 0.1203*** 0.1146***

0.0144 0.0449* 0.0465*

0.0484* 0.0260 0.0236

0.0372 0.0206 0.0226

0.0220 -0.0021 -0.0039

0.0613** 0.0323 0.0292

Note:

for by use of  the Internet. Chinn and Fairlie (2006) 
analysed the factors leading to higher computer and 
Internet penetration rates and show that income has 

rather than additional computers. This study shows 

more effectively.

Regional and industry characteristics also have a 

performance. These are further explained in the next 
two subsections.

Regional differences

Owing to factors such as infrastructure, labour force 

located in different geographical regions use ICTs 
differently. 

and a relatively high intensity of  computer use. The 
northern region had different characteristics: more 

more reduced intensity of  computer use (see charts 
3.6 a and b). 

In terms of  Internet access, Bangkok and the southern 
region had the two highest Internet penetration rates. 
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Not surprisingly, this region, together with Bangkok, 

has the highest proportion of  ISP regular subscribers. 

Access through Internet cafés and prepaid Internet 

packages is more popular among manufacturers located 

in the north. However, in the north and the centre, there 

is a greater proportion of  businesses with computers 

connected to the Internet. For example, in the north 

only 20 per cent of  businesses have computers but 

among those with computers almost 40 per cent have 

of  computers is an important source of  differentiation 

Among businesses with computers, the proportion of  
businesses using the Internet and present on the web 
varied less across regions (chart 3.6 b). 

Table 3.14 shows the results of  two different models 
estimating the relationship between ICT use and labour 
productivity in businesses from different regions. 

Internet access and the web, while the second one also 
considers the intensity of  computer use as measured 
by the share of  employees using computers.

Note:

OLS (White heteroskedasticity – consistent standard errors)

Dependent variable: log (sales per employee)

R2 = 0.924005
Number of observations included: 5 877

R2 = 0.923348
Number of observations included: 5 863

Computer
presence

Internet
access Web presence Share of employees

using computers Internet access Web presence

Bangkok 0.1298*** 0.0892* 0.0254 0.4735*** 0.0844** -0.0007

Vicinity 0.1411*** 0.0511 0.0731* 0.2037** 0.0852*** 0.0496

Central 0.1553*** 0.0121 0.1533** 0.2851 0.0730** 0.1372**

North 0.1921*** 0.0302 -0.1720** 0.5234** 0.0954 -0.2187**

North-east 0.1187*** 0.0669 -0.0101 0.2029 0.0865 -0.0394

South 0.1436*** 0.0236 0.0400 0.5642*** 0.0285 0.0089

Table 3.14

Estimation results by regional location

Charts 3.6 a and b

Computer, Internet and website use by regions in manufacturing Thailand

Source: Thai Manufacturing Survey 2003, businesses with more than 10 employees.
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more important among the ICTs considered here in 
accounting for variations in sales per employee. That 

presence of  computers and share of  employees using 

presence matters more than in other regions. In 
Bangkok higher sales per employee are generated in 
businesses with computers and Internet access. In the 
vicinity of  Bangkok similar results apply, but Internet 
access is relatively more important. In the north, sales 
per employee are correlated much more with computer 
use than with the Internet and the web. The negative 

the northern region businesses with computers, the 
Internet and the web have lower sales than businesses 

explained by the fact that there is a very small share of  

gains in this region than in others. A similar problem 
seems to occur in the north-east for the web-present 

lower sales per employee than competitors that use only 
computers. In the south higher labour productivity is 

Industry differences

In order to simplify the analysis, industries were 

activity (for reference purposes ISIC Rev. 3 codes 
are provided in parentheses). As expected, ICT use 
also varied considerably across industries (chart 3.7). 
Measures of  ICT uptake in particular sectors of  

the degree to which particular business types are able 
to integrate computers, the Internet and the web in 
their production process.  The computing, electrical 
and precision instruments sector emerges as the most 
frequent user of  the Internet and web presence. The 
paper and printing industry has the highest share of  
businesses with computers but lags behind in terms 
of  the Internet and website presence. The chemical 
industry and machinery and transport equipment 
follow closely behind with high penetration rates for 
computers, the Internet and the web. In coke and 
petroleum an unusually high share (70 per cent) of  

it useful to establish web presence. Computerized 

(such as furniture, jewellery and musical instruments) 
and textiles, clothing and leather are connected to the 
Internet in a higher proportion than in other sectors. 
This indicated that Internet access is considered more 
relevant in those industries than for example in coke 
and petroleum. 

Chart 3.8 shows information regarding the intensity 
of  computer use in businesses. Coke and petroleum 
stands out as the industry with the highest intensity 
of  computer use. The least computer-intensive sectors 
are the recycling industry but also the wood industry, 
textiles, clothing and leather, the processed food, 
beverages and tobacco industry. Typical of  the last 
three manufacturing sectors was the very high share of  
small businesses. 

Table 3.15 shows for comparison the results of  two 
empirical exercises: one taking into account computer 
presence, the Internet and the web, and the other 
estimating the importance of  the intensity of  computer 
use as captured by the share of  employees using 

where the use of  particular ICTs was correlated with 
higher than average sales per employee: machinery and 
equipment, basic metal industry, computing, electrical 
and precision instruments and processed food, and 
beverages and tobacco.

The combined use of  computers, the Internet and the 
web was associated with the highest gains in:

Machinery equipment; 

Basic metal industry; and 

Computing, electrical and precision   
instruments. 

sales per employee in:

Machinery equipment; 

Computing, electrical and precision   
instruments; and

Processed food, beverages and tobacco.

from computers and the Internet in:

Machinery equipment; 

Basic metal industry; and 

Processed food, beverages and tobacco.
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Chart 3.7

Computer, Internet and website presence across manufacturing industries in Thailand

Source: Thai Manufacturing Survey 2003, businesses with more than 10 employees.

Chart 3.8

Computer use by manufacturing industries in Thailand

Source: Thai Manufacturing Survey 2003, businesses with more than 10 employees.
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Chart 3.9 shows the contribution of  the different 

industry branches to revenue and value added in 

manufacturing Thailand. The computing, electrical 

and precision instruments industry is the most 

important contributor to sales and value added in the 

Thai manufacturing sector. This industry is part of  

the Thai ICT-producing sector and has some of  the 

highest Internet and web coverage. Estimation results 

indicate that in this sector the presence of  computers 

and Internet access leads to as much as 30 per cent 

higher labour productivity on average.

The processed food, beverages and tobacco sector is 

the second highest contributor to value added in Thai 

manufacturing. This light industry sector is characterized 

by considerably low use of  computers, the Internet 

and the web as compared to other sectors. However, 

estimation results show that productivity differentials 

within this industry were strongly correlated with the 

use of  the Internet (4.9 per cent) and websites (7.5 

per cent). If  demand for food, beverages and tobacco 

remains favourable, there is scope for producers to 

increase productivity as they start using ICTs more 

frequently. 

Last but not least, estimates showed that for the 

machinery equipment and the basic metal industries 

web presence seems to make the most difference. 

Table 3.15

Estimation results by industry affiliation

OLS (White heteroskedasticity – consistent standard errors)

Dependent variable: log (labour productivity)

R2 = 0.922725
Number of observations included: 5 877

R2 = 0.922234
Number of observations included: 5 863

Computer
presence

Internet
access Web presence

Share of
employees using
computers

Internet
access Web presence

Processed food, beverages and
tobacco (ISIC 15, 16) 0.1409*** 0.0492* 0.0745* 0.4735*** 0.0739** 0.0486

17, 18, 19) 0.1912*** 0.0222 -0.0219 0.3728** 0.0609* -0.0369

Wood industry (ISIC 20) 0.1354*** 0.0563 0.0443 1.0008** 0.1056 0.0504

Paper and printing (ISIC 21, 22) 0.1357*** 0.0132 0.0635 0.3009** 0.0172 0.0044

Coke and petroleum (ISIC 23) 0.2550** -0.0038 -0.1637 0.5608*** -0.1150 -0.3177

Chemical industry (ISIC 24, 25) 0.1148*** -0.0128 0.0189 0.3487*** 0.0049 -0.0201

Non-metallic mineral products
(ISIC 26) 0.1123*** 0.0285 0.0331 0.1943 0.0431 -0.0222

Basic metal industry (ISIC 27) 0.1558*** 0.0775 0.1672** 0.2751 0.0764 0.1202

Fabricated metal products (ISIC
28) 0.1810*** 0.0638* 0.0522 0.5150*** 0.0865*** 0.0298

Machinery and equipment (ISIC
29) 0.2090*** 0.0998** 0.1619* 0.6667*** 0.1203*** 0.1384

Computing, electrical and
precision instruments (ISIC 30, 31,
32, 33)

0.2283*** 0.0745** 0.0292 0.4350*** 0.0819*** -0.0061

Fabrication of vehicles and
transports (ISIC 34, 35) 0.1134*** 0.0315 0.1038 0.3983** 0.0488 0.0734

Other manufacturing industries
(ISIC 36) 0.0744** -0.0057 -0.0055 0.3118 0.0448 -0.0006

Recycling industries (ISIC 37) - - - - - -

Note:
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Firms in those industries with web presence have on 

average 16 per cent higher sales per employee than 

more detailed study of  how websites are used in the 

machinery equipment and basic metal industries in 

Thailand would help further understand why these 

E. Concluding remarks and policy 

issues

Measuring the economic impact of  ICT allows a 

thorough assessment of  the extent to which ICTs 

contribute to development. This chapter focused on 

the productivity impact of  ICT from a macroeconomic 

and a microeconomic perspective. 

gain as much as developed countries from ICTs in terms 

of  productivity. In recent years developing countries 

GDP growth from investment in ICTs. Those gains 

correspond to a period of  sustained demand for ICT 

goods and services coming from developed OECD 

countries, but also from fast-growing developing 

economies such as China and India. Additionally, there 

are several developing countries where exports of  ICT 

goods and ICT-enabled services have only recently 

started to grow (as shown in chapter 2).

At the macroeconomic level, growth accounting 

estimates reviewed in this chapter identify two 

principal sources of  productivity gains from ICT: 

capital deepening through investment in ICT and 

technological progress in the ICT-producing industry. 

A comparison of  the estimated impact of  ICT on GDP 

growth shows that larger gains accrued to developing 

countries specialized in producing and exporting ICT 

goods and services. Developing countries have also 

with a reduced level of  ICT use the effects of  ICT 

investment at a macroeconomic level remained low.

Since the mid-1990s, there has been an increase in global 

higher gains from ICT to GDP in developed countries, 

technological progress in the ICT-producing sector 

has become an important factor contributing to GDP 

growth in developing countries. Furthermore, other 

estimates indicate that in a group of  Asian developing 

Chart 3.9

Share of manufacturing industry sectors in total sales and value added in Thailand

Note: The 23 ISIC Rev.3 sectors were grouped into 14 broader manufacturing industry categories.

Source: Thai Manufacturing Survey 2003, businesses with more than 10 employees.
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economies total factor productivity growth is more 
strongly correlated with ICT investment in OECD 
countries rather than with ICT investment in the 
domestic market. This indicates that the demand 
for ICT goods and services coming from developed 
countries has had a positive effect on the productivity 
of  developing economies. On the other hand, results 
from developed countries show that they gained 
relatively less from producing ICTs themselves, but 
rather from using ICTs as capital inputs in many sectors 
of  economic activity.

Several studies reviewed point out that an innovative 

use is to combine it with complementary skills such 

skills. An important study of  the effects of  computer 
capital investment on total factor productivity in the 

the time lag that is needed to effectively incorporate 
ICT solutions into production systems. This time lag 
can be reduced when “soft skills” such as superior 
management and marketing know-how are available.

studies using developed country statistical data to 

productivity in the business sector. Results show 

and communication technology can have different 
magnitudes, depending on the characteristics of  
the micro-environment analysed. For example, 
a 10 per cent increase in the share of  employees 
using computers leads to 1.8 per cent higher labour 

a mixed sample of  Swedish enterprises. Additionally, 
there are a series of  complementary factors that 
come into play in determining the magnitude of  the 
impact of  ICT on labour productivity. These include 

gain most from the use of  ICTs differs slightly from 
country to country, depending on the characteristics 
of  the business environment. It is therefore necessary 
to further research and analyse the characteristics of  

of  ICT use is greatest.

This chapter also presents the results of  a joint 

and UNCTAD to assess the link between ICT use 

a developing country to analyse the economic impact 
of  ICT in the business sector. The empirical analysis is 
based on the theoretical framework applied in similar 
studies in developed countries. The project is part 
of  a broader initiative of  UNCTAD to improve ICT 
measurement and to enable the analysis of  ICT impact 
in the business sector in developing and transition 
economies. It is promoted by several international 

Partnership on Measuring ICT for Development.

that computer use, Internet access and web presence 

employee. In comparison with similar analyses carried 

use of  computers is a key ICT factor for explaining 

the penetration rates of  basic ICTs such as computers 
are already close to saturation levels and therefore 
computers are present in nearly all businesses (with 
more than 10 employees). However, in developing 
countries (see chapter 1) there is a lower share of  
businesses that use at least one computer. Variation 
in the intensity of  computer use in Thailand was also 

that a 10 per cent increase in the share of  employees 
using computers was correlated with 3.5 per cent 
higher labour productivity, more than the 1.8 per cent 
estimated impact in a sample of  Finnish manufacturing 

bring value to businesses both through their intrinsic 
characteristics such as processing and storage capacity 
and as necessary means for acquiring a greater 
complexity of  ICT use such as Internet access and 
web presence. Internet access and website presence 
are also found to be correlated with higher sales per 

that estimated in other studies. For example, Atrostic 
and Nguyen (2005) estimated that computer networks 

productivity in the United States after accounting for 
the contribution of  computer capital. Similarly, results 

Internet had on average 4 to 6 per cent higher sales per 
employee, additional to the effect of  computers. 

labour productivity relationship across employment 

is more strongly correlated with superior economic 



182 CHAPTER 3 MEASURING THE IMPACT OF ICT ON PRODUCTION EFFICIENCY

INFORMATION ECONOMY REPORT 2007-2008

performance. Among Thai manufacturing businesses 

labour productivity relationship are the larger and 

central region and also in Bangkok and its vicinity. 

made a considerable difference. Further case study 

ICTs contribute to improved economic performance 

up to other groups of  enterprises. 

The chapter concludes that in order to maximize 
productivity gains from ICT in a period of  economic 
prosperity, developing countries need to encourage the 

of  ICT on productivity in developed countries is well 

researched, but only few similar studies have been 

carried out in developing countries. Therefore, it is 

necessary to measure and monitor the use of  ICT in a 

way that enables international comparisons and allows 

the economic impact of  ICTs in developing countries 

to be assessed.

give different results depending on the maturity level of  

country, regional and sectoral studies more pertinent 

developing countries to better assess how productivity 

gains from ICT can be scaled up.
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Notes

Chapter 2 of the present report deals with the ICT producing sector in detail.

See, for example, Atkinson and McKay (2007) and Bayoumi and Haacker (2002).

Chapter 1 of IER 2006 (UNCTAD, 2006).

Initial studies focused on estimating the effect of IT on growth rather than that of ICT. As technology evolved, 

is the reference for measuring the impact of ICT on growth in a way that enables international comparisons.

For more detailed information see UNCTAD (2008, forthcoming).

For more information see http://measuring-ict.unctad.org.

 A more comprehensive literature review of the theoretical concepts was carried out in Chapter 1 of IER 2006, and 

in Chapter 2 of ECDR 2003.

For example, Oliner and Sichel (1994) and Jorgenson and Stiroh (1995).

Quoted by Triplett (1999), who shows updated tables from the original authors.

increase in the share of ICT capital inputs in total investment. 

This time lag of one decade was considerably shorter than the time lag needed by developing countries during 

previous technological revolutions (Crafts, 2002).

For example, in the Republic of Korea venture capital investments in ICT represented 40 per cent of all venture 

capital investment (1999–2002) as compared with the 50 per cent OECD average for the same period (OECD, 

2004).

More information on the ICT-producing sector can be found in chapter 2.

See also discussion in the introduction of this Report on the contribution of technology to growth in the newly 

to growth in those countries came from capital and labour accumulation, with technology playing a minor part. 

However, it has been counter-argued that technology enhanced labour productivity, thus indirectly contributing to 

ECDR 2003, chapter 3.

For example Atkinson and McKay (2007).

For the purpose of that comparison they used both the demand and the production sides of the GDP national 

account.

Argentina, Brazil, Chile, China, Colombia, Egypt, India, Indonesia, Malaysia, Philippines, Singapore, South 

Africa, Taiwan Province of China, Turkey and Venezuela.

UNCTAD recommends that countries give priority to gathering data on the core ICT indicators (United Nations, 

2005).

For example, Atrostic and Nguyen (2005), Bloom, Sadun and van Reenen (2005) and Farooqui (2005).
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More information on the core ICT indicators can be found in chapter 1.

Measured as placing or receiving orders on line in Criscuolo and Waldron (2003).

More information on this can also be found in UNCTAD (2008, forthcoming).

ICT use in Poland, the Russian Federation and the Baltic States. 

All descriptive statistics in this section were constructed with sampling weights.

The information presented here is not directly comparable with the data in chapter 1 on the use of ICT by businesses 

For example 93 per cent of all European enterprises have fewer than 10 employees and employ 34 per cent of the 

workforce (Eurostat, 2003).

A similar approach was used in Maliranta and Rouvinen (2006) with respect to certain complementary computer 

characteristics (processing and storage capacity, portability, wireless and wireline connectivity).

Total employment in this study refers to paid and unpaid persons engaged.

See for example, Atrostic and Nguyen (2002).
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A. Introduction

As economies, mostly in the developed world, but 

increasingly in developing countries too, move towards 

an even more knowledge-intensive stage of  evolution, 

understanding the role of  the technologies that 

facilitate the accumulation, diffusion and absorption of  

knowledge in innovation-driven competition becomes 

crucially important.  In particular, knowledge has long 

been recognized as one of  the key factors underpinning 

innovation and, through it, economic growth and 

development in market economies. 

The Introduction to this Report explores the general 

issues of  knowledge generation and accumulation, and 

and engineering endeavours translate into business 

competitiveness at the micro level and growth and 

development at the macro one, including the cross-

of  technological development, this chapter looks at 

the role in that broad picture played by information 

and communication technologies (ICTs), which are 

generally considered to have been the prime mover 

in the powerful wave of  innovation that transformed 

the global economy over the last quarter of  the 20th

century.1

The importance of innovation policies

the introduction by an enterprise of  an entirely new 

product, service or productive process not previously 

used by anybody else. In a broader sense, the concept 

of  innovation can be applied to the activities of  

or processes that were not present in the particular 

market in which they operate, or in certain contexts, 
2  In that broader sense, 

innovation can also take place when new products or 

processes spread through imitation or when gradual 

improvements resulting in higher productivity are 

made. Innovation matters because, thanks to its 

positive effects on productivity, it is the major driver 

of  long-term increases in output per worker and 

hence it determines the ability of  the economy to 

support better living standards for all. Chart 4.1, taken 

from Hall and Mairesse (2006), illustrates the major 

relationships between innovation, productivity and 

Public policies in support of  the innovative activities 

number of  possible market failures that could result in 

private investment in innovation that would fall below 

the socially desirable levels. Such market failures can 

and services. Intellectual property regimes and cross-

border investment rules also play fundamental roles 

in the generation and diffusion of  knowledge and 

base is another crucial reason for policy interventions 

to support innovation. 

R&D is often highly capital-intensive. At the same 

time, the uncertainty of  innovation and the existence 

of  large asymmetries in the information that is available 

to innovators and to the providers of  capital make it 

more costly for innovative enterprises, particularly the 

smaller ones, to access capital to fund R&D activities 

and/or the practical implementation of  their outcome. 

The fact that knowledge spillovers make it impossible 

suboptimal levels of  R&D investment. 

Failures that affect the operation of  markets for 

goods and services may also hold back innovation. 

Competitive pressure is a strong motive for innovative 

behaviour among enterprises; removing factors that 

unnecessarily restrict competition may therefore 

provide a way to accelerate innovation. The reduction 

of  the impediments that limit market size and hence 

the opportunities for innovators to recoup the sunk 

Chapter 4

ICT, E-BUSINESS AND INNOVATION POLICIES IN DEVELOPING

COUNTRIES
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cost of  R&D activities is another measure to consider 

in innovation-supporting policies.  

Patents, the main instrument of  intellectual property 

regimes, offer innovators a time-bound monopoly in 

the commercial application of  the knowledge they 

produce. This enables them to recover the investment 

that R&D activities represent and may thus provide 

an incentive for innovation. However, innovation can 

happen, and has happened, in the absence of  strong 

patent protection.  A strong patent regime makes it 

more costly for other potential innovators to build 

on existing knowledge in order to generate their own 

of  patents from the point of  view of  the public interest 

(i.e. to support innovation and to facilitate knowledge 

spillovers) is not a straightforward one. 

Knowledge spillovers may derive from the activities 

of  publicly funded academic research centres and also 

from private-sector, commercially motivated research. 

Transnational corporations tend to be more active and 

obtain better results in their innovation efforts than 
3  But it does not necessarily follow from 

this that policies to attract foreign direct investment 

(FDI) are the only, or even the best, instruments that 

developing countries have to facilitate the dissemination 

of  innovation spillovers in their economies, because 

(a) transnational corporations are also better than 
4

and (b) domestic enterprises in developing countries 

often lack the capacity to absorb potential spillovers 

without outside support. In order to diffuse knowledge 

and innovation across the economy, FDI policies are 

therefore often complemented with interventions 

Chart 4.1 

Innovation and productivity

Source: Hall and Mairesse (2006)
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of  the reinforcement of  the absorptive capacity of  

highly globalized world, knowledge transmission often 
takes place within relatively small networks and does 

5

administrative and commercial activities has been 
particularly fertile in terms of  innovation.  ICT use by 

through business-process innovations (for example, 
electronic data interchange), and it has also resulted 
in the emergence of  entirely new products or services 
(for example, online banking). 

The importance of  the dynamic relationship between 
the use of  ICT and innovation is increasingly recognized 
at the policy level. A sign of  this is the abundance of  
initiatives at all governmental levels aimed at supporting 
ICT-driven innovation. Another one is the emerging 
trend for policies to promote ICT use by enterprises on 
the one hand and policies to foster innovation on the 
other hand to be entrusted to the same policymakers 
or placed under the same overall political responsibility. 
For example, in around half  of  the countries covered 

or agency that is responsible for innovation policy is 
also involved in e-business promotion.6 Most often, 
innovation policies include or address aspects of  
the use of  ICT by businesses. However, even when 
innovation and policies related to the use of  ICT by 
enterprises share the same institutional framework, it 
is not necessarily the case that they are envisioned as a 
single set of  policy objectives with a coherent arsenal 
of  policy instruments to achieve them. The borderlines 
are uncertain and ministries and agencies dealing with 
matters such as industry, small and medium-sized 

others may be involved at various levels. 

Information Economy 

Report and its predecessor, the E-Commerce and 

Development Report have covered extensively the general 
effects that ICTs  have had as drivers of  globalization. 

enterprises in developed and developing countries 
need to adapt their operations in order to ensure 
sustainable competitiveness in an environment that 

chapter complements that coverage, looking (from the 
development and policy perspectives) at the linkages 
between ICT adoption in general and e-business in 

particular, and the facilitation of  innovation processes 
in enterprises with regard to both ICT- and non-ICT-
related aspects of  their operations. The thrust of  the 
chapter will be a description of  existing best practices 
with a view to facilitating the choice of  better support 
instruments and policies by developing countries. 

B. Impact on innovation of the use 

of ICTs by enterprises

competitive pressure on enterprises in many sectors. 
This comes as a result of, among other factors, the 
emergence of  new, lower-cost producers, fast-changing 
demand patterns, increased market fragmentation and 
shortened product life cycles. In such an environment, 
innovation (either in terms of  business processes 

for the long-term competitiveness and survival of  
enterprises.  It also enables them to climb the value 
ladder, a particularly important consideration for the 
enterprises of  many developing countries. At the same 
time, the enterprises of  those countries, particularly 

led innovation. For example, since R&D involve high 

and are subject to economies of  scope that favour 

greater vulnerability to the essentially unpredictable 
market responses to innovative activity, or the greater 

capital, place them in a disadvantaged position with 
regard to engaging in innovative activities. When it 
comes to ICT-based innovation, policymakers need to 

by enterprises in developing countries, particularly in 
connection with ICT access and use by enterprises.7

This section will consider the ways in which ICTs 
affect innovation, present examples of  how ICTs 
may contribute to innovation in its different aspects, 
and explore a number of  implications for developing 
countries. 

How are ICTs connected with innovation?

Chart 4.2 presents a classic model of  the interactions 
between markets, science and technology, and 
innovation in the context of  the operation of  markets. 
ICTs (irrespective of  whether they are regarded as 

at any point in that model in order to bring about 
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innovation – product or process. They can be applied in, 

for example, marketing or communication, supply chain 

management, knowledge management, recombining 

existing technologies and product development.

contained event that takes place in the course of  an 

commercial and business environment. From that 

not be considered fundamentally different from, say, 

the purchase of  more up-to-date machinery. In reality, 

however, if  the full potential of  ICT use in enterprises is 

to be realized, it must be understood and implemented 

as an integral part of  a much broader process of  

transformation of  business structures and processes, a 

transformation that necessarily involves the emergence 

and/or the implementation of  new productive or 

managerial methods, namely innovations.

This chapter started with a reference to the value-

creation role of  knowledge as source of  innovation 

and the central function that the latter performs in the 

development of  a market economy, a view articulated 

in a path-breaking manner by Schumpeter (1943). 

However, the knowledge that is available to a society at 

a given point in time and the knowledge that is actually 

involved in innovation have not historically been 

identical magnitudes. Before the explosive development 

of  ICTs, information and knowledge were much more 

costly to acquire and, in particular, to disseminate. The 

consequence was that they were much less available to 

enterprises and society at large, and therefore the pace 

of  innovation was slower: only a few people would 

have the necessary knowledge, and decision-making 

processes would be strongly hierarchical (which may 

environment of  high cost of  information). The link 

between innovation and information remained at the 

top socioeconomic layers and reached the mass of  

the cost of  access to information the situation changes 

radically.  The possibility of  innovating is open to 

much wider strata of  economic actors. Indeed, for 

a necessity. When everyone can innovate everyone 

must innovate, or risk being undercut by competitors. 

Abundant information creates a pro-innovation force 

by itself. 

While in an environment of  scarce, costly information 

innovation tended to result more or less exclusively 

from advances in technology embodied in material 

capital (better machines), the abundance of  information 

makes innovation in intangibles (for example, brands 

or business models) increasingly important, hence the 

importance of  innovation in business processes and 

of  organizational hierarchies. As enterprises become 

more aware of  the importance of  innovation for 

their competitiveness, and the need to be proactive 

Chart 4.2 

Innovation system diagram

Source: Mowery and Rosenberg (1978).
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innovators, interactions among different categories 
of  employees and managers evolve. Information has 
to be shared much more widely than in the past and 
ICT-enabled business processes tend to generate 

It is easy, almost trivial, to explain the many ways 
in which adopting ICTs can improve business 
performance, particularly by allowing companies to 
operate differently and at lower costs, and also to bring 
new products to the market. However, determining 

impact of  particular ICT implementations, choosing 
the links in the value chain where interventions could 
yield better results and deciding on the sequencing and 
pace of  adoption are not necessarily equally simple 
tasks. A decision to put in place e-business methods 
at a particular point in the diagram in chart 4.2 may 
require matching investments in skill acquisition, 
business process re-engineering or communications. 
All of  those complements to ICTs represent additional 

materialize and the endeavour may worsen, rather than 

Research tends to support the concept that e-business 
cannot be considered in isolation from other aspects of  
business change.8

effects of  ICT use can include increased revenue and 
market share, greater adaptability to market conditions, 
shorter product development cycles, improved quality 

the same time, research indicates that companies that 
complement their e-business projects with investments 

business process change are the ones that reap most 

conditions, the impact of  ICT on the performance of  

Why ICT still matters for innovation

It has been argued that ICTs are now so widely prevalent 
in developed economies that their adoption can no 
longer be considered to be able to make a noticeable 
difference in innovation-based competitive strategies. 
According to this view, ICTs, like other “infrastructure” 
technologies (such as electricity), would have become 
essential for business operations and, at the same time, 
irrelevant in terms of  strategic advantage.9

data in chapter 1 of  this Report show that approximately 
two thirds of  enterprises in developed countries have 

all the countries (including developing countries) for 
which information is available is around 30 per cent. 

for the sampled countries only an average of  13.9 per 
cent sell online and 22.5 per cent place orders via the 
Internet. Therefore, it seems that any possible signs 
of  a “commoditization” of  information technologies 
are most likely not applicable to developing countries. 
Furthermore, even in the context of  an advanced 
economy the effects of  ICTs on innovation and hence 
on competitiveness depend on the extent to which 
the implementation of  those technologies has led to 
actual changes in business processes. Large variations 
seem to persist in the modalities by which enterprises 
incorporate ICTs into their competitive strategies, 
including innovation-related activities. Another reason 
for caution is that while the theoretical connections 

hard statistical information about how those two 
phenomena interact in the real life of  enterprises. The 
statistical measurement of  e-business is still in its early 
stages of  development, the notions involved are not 
always homogeneously understood and technological 
progress keeps moving the goalposts. 

Changing the innovation paradigm

In spite of  the above considerations, it can be argued 
that there are fundamental differences between ICT 
and other “infrastructure” technologies that make ICT 
a force for change in production/exchange processes 
and an accelerator of  innovation. In fact, what seems to 
be happening is that the contribution that ICT makes 
to the competitiveness of  enterprises is not decreasing; 
on the contrary, the gap between the potential of  ICT 
and the value it delivers to organizations is actually 
growing (Brown and Hagel, 2003). For example, in 

around half  of  all innovations introduced in recent 
years were ICT-enabled, and they seemed to be at least 
not inferior to other innovations in terms of  impact on 

were more visible with regard to process innovation 
compared with product and service innovation, the 

(Koellinger, 2005).

In this context it can be useful to refer to the concept 
of  techno-economic paradigm, according to which 
a widespread set of  related innovations, developed 
in response to a particular cluster of  technical 
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and organizational methods, provides the basis for 

time (Freeman and Perez, 1988). ICTs have profoundly 
changed the techno-economic paradigm within 
which innovation takes place today in developed and 
more advanced developing countries. Prior to those 
changes innovation revolved around concepts of  
mass production, economies of  scale and corporate-
dominated R&D. In the last three decades of  the 
20th century this has been replaced to a large extent 
by an emphasis on economies of  scope, exploiting 

R&D and development.  Flexibility, interconnectedness 
and collaboration rely on ICTs, which also play a 

and collaborative, interdisciplinary approaches.

Since the early 1990s, multinational corporations from 
developed countries and increasingly some advanced 
developing countries have increased their cross-border 

facilities located in developing countries. For example, 
table 4.1, which is taken from a report published by 
Booz Allen Hamilton (2005), lists the  top 10 global 
companies by R&D expenditure in 2004 and shows 
how practically all of  them have established research 
facilities in developing countries. Those investments 

previous role as mere agents of  transfer of  technology 
to the local market, becoming the locus of  technology 
development for local, regional and increasingly global 
markets. The fast-moving integration of  those research 
activities has given rise to the emergence of  global 
R&D networks (Serapio and Hayashi, 2004).

ICTs also enable faster cross-border knowledge 
dissemination, particularly within transnational 
corporations, but also by facilitating networking and 
partnering among smaller players. By investing in ICTs 
enterprises improve their capacity to combine disparate 
technologies in new applications. This is important not 

achieve an adequate spread of  internal technological 
undertakings but also from the point of  view of  the 
need to engage in R&D partnerships. In that regard, 

derive from the technology per se but from its potential 
to facilitate technological recombination and change.

The relative decline of  economies of  scale as the 
massively dominant factor of   competitiveness 

the emergence of  a new innovation paradigm. Product 
specialization, which through mass production 
generates competitive advantage, can be complemented 
in terms of  competitive strategies by product or market 

Company Home country Locations of R&D facilities Newest locations

Microsoft United States United States (3), China, India, United Kingdom India

United States Unites States (5), Canada, China (planned),
France, Japan

China

Ford United States United States, Germany Germany

DaimlerChrysler Germany Germany (4), United States (4), China, India,
Japan

China, Japan

Toyota Japan United States (2), Europe (2), Australia, Thailand Thailand

General Motors United States
Germany (planned), Republic of Korea, Mexico,
Sweden (planned), United States

Germany, Sweden

Siemens Germany 150 centres in 30 countries (15 per cent in
Germany)

China, India, Russian Federation

Matsushita Electric Japan 10 sites in the United States and centres in
Canada, China, Europe and Malaysia

China

IBM United States United States (4), China, India, Israel, Japan, India

Johnson & Johnson United States

United States

United States

Table 4.1

Geographical distribution of R&D facilities of the top ten R&D companies in 2004

Source:
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Much as the capital goods sector provided the means by 

which innovation moved across sectors and industries in 

earlier innovation waves based on the steam engine and 

role in the new innovation paradigm. But, instead 

of  being a mere instrument for the transmission of  

knowledge about how to apply technology to various 

or among members of  value networks). This results in 

broader scope for innovation. 

The dominance of  ICTs in the new innovation 

of  innovative activities and centres of  excellence. 

Companies that fully understand and implement ICT-

enabled strategies can become capable of  participating 

in geographically complex international networks 

made possible by, among other factors, the new 

combinations of  activities, whose respective centres of  

excellence may have been sited in distant locations. ICT-

intensive innovators can be effective in managing those 

geographically dispersed networks, and in recombining 

formerly distinct and distant learning processes. This 

observation is mostly applicable to the manufactures 

industries in general and more particularly the ICT 

equipment sector, in which global learning networks 

are a common consequence of  participation in global 

networks for the sourcing of  technology – a case in 

point being that of  original equipment manufacturers 

in Taiwan Province of  China and in mainland China. 

In this way, ICTs can be seen as the string that bundles 

together three trends in innovation in the globalizing 

economy that were sketched out in the preceding 

paragraphs:  the emergence of  R&D networks that 

Some implications for developing countries

What does all this mean for developing countries? 

Major constraints include the following: in most cases 

operating in narrow, low-income markets; and they 

lack the funds to support in-house R&D activities, with 

Clearly, ICTs do not provide immediate responses to 
those problems. However, some of  the features of  
the ICT-led innovation paradigm that were discussed 
above could help create a more innovation-friendly 
environment in developing countries.

and processing information and knowledge can help 

underestimated. The means for those involved in 

centres to remain abreast of  the latest developments 

and cheaper than they were just two decades ago. In 
addition to providing easier access to the outputs of  

enabling the manipulation of  enormous databases that, 
by themselves, represent an opportunity for accelerated 
progress in natural and social sciences. At the same 
time, one should bear in mind that the generation and 
the accumulation of  knowledge constitute complex 
social process whose success is not determined merely 
by the material availability of  information. The tacit 
component of  knowledge remains much less amenable 

institutions, and even the physical and geographical 
conditions in which enterprises in developing countries 

to move from acquiring information to learning.

countries where there is already some innovative 
activity by facilitating their integration into global 
learning networks and technology-based alliances. 
As technological change accelerates, competitive 
pressures force companies to augment their knowledge 
and capabilities. An increasingly important way to 
do that is to use “open innovation”, a term that 
describes how even companies that are leaders in their 

with technologies developed by others, and open 
up their own technological knowledge to outsiders 
(Chesbrough, 2003). Traditional, inward-oriented 
technological capacity-building efforts tend to be 
complemented or even replaced with more outward-
looking strategies that rely on the output of  networks 
of  universities, joint ventures, start-ups, suppliers and 
even competitors. This often results in technology-
based alliances, which are being more and more used 
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as instruments of  learning.10 In addition to providing 
a fundamental means of  cooperation in R&D within 
alliances, ICTs themselves are among the technologies 
that are more frequently the subject of  technology-
based alliances.

Technology-based alliances are increasingly important 
means of  facilitating cross-border technology and 
know-how transfer. In 2000 estimates of  R&D activity 
that were based on the number of  patents indicated that 
only about 10 per cent of  the technology development 
work of  transnational corporations was done away 
from their home country, and only about 1 per cent 
was taking place in the developing countries (Archibugi 

(2005) indicated that the share of  developed countries 
in R&D expenditure had fallen from 97 per cent in 
1991 to 91 per cent in 2002, while that of  developing 
Asia had risen from 2 per cent to 6 per cent. According 

the technology partnerships they studied were between 
developed countries. The partnerships undertaken by 

countries most actively engaged in those agreements are 

11

was internationalizing rapidly and that between 1993 

worldwide increased from an estimated $30 billion to 
$67 billion (or from 10 per cent to 16 per cent of  global 
business R&D). While the rise was relatively modest 

business R&D in the developing world increased from 
2 per cent to 18 per cent between 1996 and 2002. 

increase in the internationalization of  R&D was 
affecting developing countries in a very uneven way, 
with developing Asia as the most dynamic recipient by 
far. The case of  the R&D facilities established in India 
by a number of  leading foreign companies suggests 
some factors that, over and above the lower salaries of  
scientists and engineers, may account for the decisions 
to engage in ICT innovation activities in developing 
countries. Such factors are often considered to include 

universities, which in turn results in the availability of  a 

and the pre-existence of  a tissue of  commercial and 

academic entities that are relevant to the relevant area 

of  work.  

The interplay of  the factors that have made possible 

the emergence of  ICT R&D poles in some developing 

countries is a complex one. Archibugi and Pietrobelli 

(2002) suggest that the arrival of  a leading foreign 

the public sector to give prominence to associated 

Faculties and other public research centres”. They 

quote as an example the R&D facility established by 

Texas Instruments in Bangalore as long ago as 1985, 

which specialized in design circuits. While it is not 

possible to ascertain whether the specialized ICT hub 

that currently exists in Bangalore would have developed 

irrespective of  that decision, it seems clear that the 

developed there would not have emerged without active 

public support policies for the ICT sector, particularly 

those that relate to the generation of  a large pool of  

in relation to R&D activities of  enterprises from 

developing countries, which may sometimes choose to 

locate some facilities in developed countries. This may 

be done in order to facilitate the absorption of  best 

practice and its transfer to the home country production 

sites. For example, according to Serapio and Dalton 

from several developed countries with economies of  

comparable size. Those facilities were mainly operating 

reported that the foreign R&D activities of  developing 

driven by the need to access advanced technologies 

and to adapt products to major export markets. Some 

developed countries, while others are setting up R&D 

units in other developing economies.

Open innovation approaches

oriented form of  ICT-focused collaboration that 

is of  increasing interest to enterprises in developing 

countries. In this case, ICTs provide not only the 

origin of  the conceptual framework for a new mode 

of  production and dissemination of  knowledge and 

innovation, but also the main tools through which that 

framework can be put into operation. 
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projects involving people located around the world 
and who, had it not been for the Internet, would never 
have had an opportunity to pool their knowledge, is 
one of  the major examples of  Internet-driven social 
and economic change. Free and open source software 

A discussion of  the economic rationale for the open 
source software model and the advantages it offers 
from the point of  view of  developing countries is to 

developers are able to enhance their skills and to 
improve more easily on ICT (software)-based business 

creation and consolidation of  local pools of  expertise 
in ICTs, and given the low barriers to access to that 
software, enables the emergence of  new ICT-related 
business activities. This may result in the launching of  
new (innovative) products or services, geared to the 

possible with proprietary software.

although it should be stressed that cost considerations 

developing countries.12  Since ICTs, as discussed above, 
are powerful enablers and accelerators of  innovation, 

developing countries by supporting the accumulation 

open standards, it provides all economic actors with 
access to this key technology on equal terms. This 
works against the emergence of  monopolies, favours 
technological diversity and promotes the emergence of  
new innovative business models.

The approach followed in the implementation of  open 

outside software development. In the case of  open 
source software, individuals cooperate on line with 
their peers in the production of  software that is openly 
available to anyone who is interested in carrying the 
work further. The same model of  on line collaboration 
can be applied to any business model in which the end 
product consists of  information. 

The open approach to innovation is based on the notion 
that as knowledge becomes more widely available and 
increasingly varied in sources and content, companies 
cannot limit themselves to their own research in order 

to be innovative and stay competitive. They have to be 
able to integrate and exploit external knowledge and 
skills (Chesbrough, 2003). ICTs are used to integrate 
the originally highly dispersed information and 
capabilities in a trial process from which innovation 
emerges. This is as valid for the individual enterprise 
as for cooperative networks of  enterprises organized 
online. This open cooperation process of  production 
can take place on a volunteer basis, with the end product 
being made available to everyone at no cost (such as 
Wikipedia). Alternatively, some form of  compensation 
may be demanded by contributors and the end product 
may be used in a commercial operation.

users should be integrated into the innovation process 
(von Hippel, 2005). This refers to the trend for 
users (whether enterprises or consumers) to develop 
themselves the product or service they need and then 
freely release their innovation, as opposed to the 
traditional, manufacturer-centred approach whereby 

instruments to computer applications (for example, e-

tend to innovate collaboratively in communities, a 
process rendered much more effective by the Internet. 
They also tend to grant free access to their innovation 
because often it does not make sense to protect it. 
Their major motivation for innovating is the improved 
usefulness of  the product, which can be enhanced 
even further if  other users have access to it so that 
they can improve on it. In many cases, their reputation 
as a skilled user-developer also matters strongly to 
them. The innovativeness of  the results of  the process 
can be so great that some suppliers may even decide 
to concentrate exclusively on manufacturing, giving 
up all product development and limiting themselves 
to downloading user-developed designs from user 
community websites. As an example, von Hippel (2005) 

equipment, spine-surgery devices and toys. It is clear 

users with strong computing capabilities needed for 
product design at a reasonable cost, as well as fast, 
cheap and far-reaching means for collaboration in 

The growing reliance by online media on “user-
generated content” and the emerging phenomenon 
of  “crowdsourcing”, whereby the Internet is used to 
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of  a solution for a particular problem, are similar 

manifestations of  the capacity of  ICTs to democratize 

innovation processes.

the Internet to harness the resources of  large pools 

com, which claims to have access to a global network 

of  1.5 million experts. According to the company, 60 

per cent of  the experts come from companies, 30 per 

cent are academic researchers and the remaining 10 

per cent are with research laboratories, either publicly 

or industry-funded. Since those experts are free to 

forward the request for a solution to an innovation 

problem to other experts they know, as much as 40 

per cent of  solutions provided come from experts 

company reports that solutions have been provided 

by sources in a number of  developing and transition 

countries, including Bulgaria, China, India, the Russian 

Federation, the Syrian Arab Republic and Yemen.14

Another example is Yourencore.com, which matches 

demand from companies looking for expertise 

with supply of  expertise from retired scientists and 

engineers who can thus earn extra income while 

and staying intellectually active in their preferred 

Based in India, Ideawicket.com has recently launched 

platform for individual innovators and corporations to 

exchange their innovation resources and requirements. 

Innovators are also able to give visibility to their 

creations and eventually make them available to 

interested enterprises. 

A similar concept with a developing country 

South Africa and the Centre for Technology and 

Society at the FGV Law School in Rio de Janeiro, 

Brazil.15

entrepreneurial ideas which are built around openness, 

free services and free access”.

Box 4.2 gives two concrete examples of  how this 

of  innovation activities even in companies that were 

well known as highly successful innovators in the pre-

Internet paradigm.

forms. In some cases they may consist in a form 

Contracts and market conditions are the fundamental 

factors governing such projects. ICTs are helpful, 

but not necessarily crucial. In other cases, enterprises 

may go for a closer cooperative arrangement where 

reciprocity, long-term strategic considerations and 

Box 4.1

The experience of InnoCentive

“Crowdsourcing” may be considered to be conceptually close to the business model of InnoCentive, an e-business venture that was

and technical expertise that they can use to meet innovation challenges. The “seeker” companies (which include very large transnational
corporations) post on InnoCentive’s website information about the problem they are trying to solve. Any participant in the network can attempt
to provide a solution – for which they can be paid anything between $10,000 and $100,000.  The occupations of the people who are providing
these solutions cover a very broad spectrum, from people without formal expertise to scientists or engineers whose formal occupations
do not fully satisfy their intellectual curiosity, or whose career paths have taken them far from their preferred domain of engagement, or

maker of wrinkle-free shirts. InnoCentive is active in a number of developing and transition countries, including China, India and the Russian
Federation. China in particular, where InnoCentive has established partnerships with 26 academic institutions, now represents over 30 per
cent of the company’s source of “solver” competition. The advantages of the participation of Chinese scientists in schemes such as these

companies in a wide range of industries.13
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partnership are the keys. ICT-enabled cooperation 
becomes an important element in that case. Finally, 
taking the approach one step further they can go for 
what one could describe as “open access” innovation, 

case, innovation is the work of  networks involving 
enterprises, users and eventually other stakeholders. 
Transparency, reputation and trust are the keystone 
concepts and ICTs are indispensable for the 
implementation of  such projects.

The emergence of  an ICT-based paradigm of  
innovation makes it advisable to gear government 

follow the model of  a continually interactive search 
for better methods and improved products, and hence 

experimental innovation. This could be more socially 

countries than the more traditional approach of  
protecting the exclusive right of  the private owners of  

the resources invested in the generation of  knowledge 

to protect that knowledge. The next section looks at 

how Governments can shape their e-business and ICT 

policies so that their interaction results in faster, more 

development-relevant innovation.

C. Maximizing synergies between 

e-business and innovation policies

While e-business is approaching maturity status as 

an operational technique and there is no controversy 

about the role of  ICTs in recent business innovation 

waves, the recognition at the policy level of  the need 

to simultaneously consider e-business and innovation 

issues is recent and incomplete, and to a large extent 

led by developed countries. As developing countries 

the dynamic interplay between ICT use by enterprises 

and innovation-led competitiveness policies they need 

to be aware of  available experience in this regard and 

Box 4.2

Use of open innovation by Procter and Gamble and Nokia

In 2002, marketing executives at Procter and Gamble, a US-based consumer goods transnational corporation, came up with the idea that a
good way to make their potato crisps more enticing to customers would be to have text or images printed on them. When this turned out to be
rather challenging technically, the company did not use its extensive internal engineering resources to solve the problem. Instead, it exploited
the potential of global networking. A document detailing the technical challenge to be met was circulated throughout the company’s global

found a small bakery in Bologna, Italy, run by a university professor who also manufactured baking equipment. He had invented an ink-jet
method for printing edible images on cakes and cookies, and this was rapidly adapted to print on potato crisps. Less than two years later the
product was launched and it was delivering high revenue growth to the division concerned.

Procter and Gamble has a long history of in-house generated innovative output. For more than a century the company had followed a
policy of heavy investment in internal R&D work. However, in 2000 it decided to radically change its innovation model, from its traditional
continuous internal innovation approach to a “connect & develop” model. The reason for this was that the company needed to accelerate its
innovation rate, which had stalled at a success rate of 35 per cent. This was considered to be a factor in the fall of its stock price. Since the
most successful innovation projects seemed to result from linking ideas across internal businesses, it seemed plausible that an increase in
the number of ideas coming from outside businesses would be equally productive. The target was to increase the rate of external innovation
to 50 per cent. This was to be done by connecting and collaborating with suppliers, scientists and entrepreneurs and systematically exploring
their business environment in search of innovation opportunities to which the company could apply its expertise and capacity. Through this

been launched, for which some of the development was not done internally.  In the words of Larry Huston, Procter & Gamble’s vice president

researchers working through our external networks. The line between the two is hard to draw.”16

Another example of an innovation network is the “Nokia Developer Operations” peer production system for software development operated
by the Finnish telecom equipment manufacturer. Nokia has created an electronic platform on the Internet that allows about 2.5 million users
to obtain any kind of technical information about Nokia products that they may need in order to develop new solutions. This turns users into
partners of the company. This network of users is actually integrating Nokia into a broader open source community, which makes it easier for
the company to spot users’ changing needs and tastes and to innovate in response. Nokia partners with large and small corporations and

asks them to join the network.17
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concerns. This section will present the main lines of  
convergence of  e-business and innovation policies, and 
identify best-practice examples that may be relevant 
and transferable to developing countries. 

Emerging approaches to innovation policy: 

integrating e-business

Innovation policy aims at increasing the amount and 
enhancing the effectiveness of  innovative activity 

innovative activity not only includes the creation, 
adaptation or adoption of  new or improved products 
or services, but also refers to many other value-
creation processes. Therefore, innovation policy needs 
to consider not only strictly technological innovation 
but also organizational (new working methods) and 
presentational (design and marketing) innovation. 
Given the strong links between ICT use by enterprises, 
competitiveness and innovation, it is clear that 

In practice, the integration of  policies to promote ICT 
use by enterprises within general innovation policies 
still has some way to go in most countries. Two broad 

policy that sees it as a cross-cutting issue that must be 
included in the policies of  individual agencies, together 
with ICT and e-business policies. This often leads to 
a reduction in the number of  independent initiatives 
undertaken by individual agencies and ministries. A 
second, more common approach still sees innovation 

as being the result of  R&D processes, support for 
which is in the hands of  agencies dealing with research 

to be a tool for the enhancement of  competitiveness 

is handled by ministries in the sphere of  economics, 
industry and trade. In this approach, programmes to 
support innovation may include e-business as one 
issue among others to be dealt with. The instruments 
used, however, may not be too different from the 
ones chosen by policymakers who focus primarily on 
e-business as an innovation driver. This is particularly 

for this group of  enterprises adapting to the changes in 
the competitive environment that have been brought 
about by e-business is probably the priority innovation 
strategy. 

While the links between the policy framework of  
innovation and that of  e-business policymaking are 
becoming stronger in a growing number of  countries, 
the range of  policy interventions and actors remains 
wide, particularly since different levels of  Governments 
and quasi-governmental agencies see innovation, 
competitiveness, e-business and/or entrepreneurship 
support as crucial to their development objectives. 
From the substantive point of  view, the differentiation 
between ICT/e-business policies on the one hand 
and innovation policies on the other remains visible 
with regard to several important dimensions of  
the problems in question. For instance, standard 
innovation indicators are not frequently considered 
relevant to efforts to benchmark the development of  

common to see e-business promotion plans that lack 
an explicit reference to innovation as an objective, 
even though different forms of  innovation represent 
the core goal of  those plans. In practice, this results 
in e-business measures that are implemented at the 
operational level by the same ministries or agencies as 
innovation measures, ones that address the same target 
population and share policy instruments, but lack a clear 
common conceptual framework and formal feedback 
mechanisms, and waste opportunities for synergies.

The importance of  integration and coordination of  
policies from different ministries and at different levels 
must be stressed. Since e-business affects many sectors 
and processes, an integrated approach to the issues is 
more likely to produce practical results than a piecemeal 
one. A way to seek coordination can be to bind together 
all instruments for ICT use promotion and innovation 
support in one single public sector ministry. However, 
that does not always produce optimal results in terms of  
integration. A way to improve that is to bring together 

three levels of  policymaking can be distinguished in 

ministries and agencies. A second level is formed by 
entities such as internal agency working groups, inter-
agency commissions and the like. The third level 
involves different ICT user groups. While the clear 
distinction between the policy and the operational 
levels should be maintained, the involvement of  all 
those stakeholders is necessary, and there should 
be channels to ensure a reasonable balance between 
top-down and bottom-up policymaking. It is also 
important to support networking across sectors and 
across innovation themes.
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Adapting best practice in e-business and 

innovation promotion

There is a major opportunity for developing countries 

support related to e-business and innovation. They 
should explore some of  the existing mechanisms 
of  governance and weigh up the pros and cons of  
pursuing national, regional and local agendas and also 
exploring alternative ways to distribute public, private 
or public/private responsibilities for implementation.

institutional frameworks of  innovation and e-business 
policymaking. In that regard, many of  the developed 

overall policymaking for innovation and e-business to 
the same organizations. However, this does not imply 
that policies are necessarily coordinated. Interestingly, 

is noticeable that among the newer member States the 
dominant trend is to give institutional pre-eminence (in 
the form dedicated ministries or commissions) to the 
issues of  ICTs, the Information Society or e-business, 

matters are more likely to be placed in the hands of  the 

R&D and industry. 

two different ministries are involved in those matters 

of  education and research; in Iceland the ministries 
of  education, science and culture and of  industry 
and commerce).  In other countries innovation and 
e-business policies are addressed in parallel. This is 

types, but e-business issues are delegated to an external 
agency, while other ministries are also involved. This 
does not, however, ensure policy coordination and the 
linkage of  innovation and e-business policies. As a 
response to the challenge of  integrated governance an 
Interdepartmental Committee for Science, Innovation 
and Informatics (CWTI) has been to created to prepare 
the overall policy strategies on science, research,  
technology and innovation policy. 

An example that has been regarded as representing 
best practice, addressing both the innovation and the 
ICT policy areas is the Italian Action Plan for ICT 

2003 by the Ministry for Innovation and Technologies 
and the Ministry for Productive Activities. In addition 

to questions of  ICT and innovation, the Plan dealt 
with other elements that play a role in improving 
the development potential of  enterprises, such as 
education and training, R&D and entrepreneurship. 
It also included a consultative e-business committee 
composed of  representatives of  academia, business 

Malaysia, a leading performer in terms of  innovation 
and e-business adoption among developing countries, 
provides an example of  efforts to integrate ICT and 
innovation policymaking. ICT policy-making was 

Communication and Multimedia to the Ministry 

“harnessing Science, Technology and Innovation (STI) 
and human capital to value-add the agricultural and 
industrial sectors and to develop the new economy, 
particularly through information and communications 
technology (ICT), and biotechnology”.18 Thus, ICT 
policy is conceived as an integral part of  STI policies. 

is responsible for the formulation and implementation 
of  national policy on ICT and the encouragement of  
R&D and commercialization in ICT.

The case of  Mexico illustrates a different approach 
to the relationship between innovation and ICT 
policymaking. In response to strong competition from 
other developing countries, Mexico has undertaken 
a number of  initiatives to upgrade the innovative 
potential of  its economy. Many of  those initiatives to 
expand its science and technology base are undertaken 

that reports directly to the President of  the Republic. 

programmes to enhance the productivity and 
competitiveness of  the private sector, enhancement 
being considered one of  the strategic objectives 
of  the national development plan. Several of  those 
programmes relate to ICT and e-business issues. There 
are several other ministries and agencies, in addition 

the Ministry of  Communications and Transport, the 

32 State governments. 

The role of  the State governments in the Mexican 
case is an example of  a situation that is found across 
developing and developed countries. Regional and local 
governments play an important role in implementing 
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innovation and e-business policies, although in most 

coordination remains at the national level. Regional and 
local levels of  policy delivery often seem to be highly 
relevant, as in most countries most enterprises are of  
local or regional size and only relatively few operate at 
the national level. Programmes commonly rely on local 
or regional networks of  stakeholders or communities 
of  practice for the delivery of  support measures. While 

some of  the most direct ones are often not easily 
handled at the national level. Clusters, for example, are 
a powerful instrument in innovation policies which is 
normally managed at the regional level. This does not 
mean that there is no role for policy at higher levels of  
aggregation: the operation of  clusters can be improved 

useful support for those aspects of  innovation and e-
business policies.

Major support instruments for e-business 

innovation

priority concern of  Governments therefore is to 
establish and implement sound innovation policies that 

in the introduction to this chapter, creating an 
environment that facilitates innovation often requires 
the addressing of  a number of  market failures that 
may result in suboptimal levels of  innovative activity 
by the private sector. Those failures may relate to 

services) or limit the presence of  knowledge spillovers. 
Instruments commonly used to address such problems 
include the direct funding and subsidizing of  R&D 
activities, the provision of  support for venture capital 
funds, the facilitation of  transfer of  technology and 
partnership networking mechanisms, incubators and 
clusters, demand-side management,  the provision 
of  data, analysis and studies, and the establishment 

policy interventions are very frequently present in 
most if  not all of  those categories of  instruments. For 
example, in R&D funding, public funding is frequently 
granted for research in areas such as software, expert 

partnerships involving enterprises, business 
associations, educational institutions and government 
agencies aim at facilitating transfer of  technology and 
innovation.

Funding of  R&D activities tends to be the innovation 
policy instrument most frequently used. Technology 
transfer, partnerships and networking are other policy 
tools that are frequently used. Frequently, programmes 
supporting e-business and innovation cover more than 
one policy area in scope. Projects and funding for the 
support of  feasibility studies are also well represented, 
possibly as a consequence of  the ongoing experimental 
nature of  e-business and e-commerce development. Box 

that link e-business and innovation. 

In some cases policy interventions do not establish 
a clear-cut distinction between e-business goals and 
broader societal objectives such as the improvement of  
e-skills, e-government initiatives or ICT infrastructure 
and access issues. In that context, e-business is 
sometimes perceived not so much as a policy area in 
itself  but as rather an instrument to achieve goals in 
respect of  a number of  Information Society issues. 

From the point of  view of  the relationship with 
innovation policies, the traditional approach still tends 

reason for this is that ICT has been a major force for 
change in many policy areas beyond innovation (health, 
employment, security, education and so forth). In 
practice, however,  the application of  policies that may 
a priori be categorized as coming within the scope of  
either innovation or e-business policy often results in 
the development of  responses to economic problems 

clear-cut distinction between those two cross-sectoral 
groups of  policies. As empirical evidence for the impact 
of  ICT and e-business on economic performance 
mounts, the logic of  reinforcing innovation policy by 
incorporating e-business and ICT support policies 
becomes stronger.

While it can be expected that e-business and innovation 
policies will tend to become more closely integrated 
in the medium and long term, it also clear that the 
connection between e-business policies and general 
ICT policies will remain stronger in many countries for 
some time. A reason for this is that the implementation 
of  ICT and e-business investment by a company 
or government agency may not translate into an 
immediately noticeable improvement in their capacity 
to innovate. In fact, the potential to transform business 
operations may not even be the explicit policy objective 
of  ICT adoption, although in the end their application 
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cutting, improving the relationship with customers or 

many other straightforward business needs may be the 

explicit reasons for e-business adoption. Sometimes 

the objective can be of  a more strategic nature, such 

as driving and facilitating profound changes in the 

organization. 

Getting the SMEs on board

economies, particularly from the point of  view of  

employment, the question of  how to address their 

should be carefully addressed.

and e-business affect the competitive and innovative 

that policymakers keep in mind the need to adapt their 

instruments as ICT-driven innovation spreads in the 

economy and creates network business models that may 

affect the relevance of  policies and interventions. A 

related business environment factor to consider in the 

design of  innovation support programmes targeting 

and eventually imitable by, competitors. 

may require special efforts from innovation support 

competitive potential will be enhanced as a result of  it. 

business can be actually done in their particular 

environment can be a time-consuming and expensive 

exercise that needs to be conducted in an individualized 

ICT and e-business considerations as a fundamental 

element of  their enterprise development plans. This 

means that programmes need to focus on what ICT 

managers can easily identify. An adequate outreach 

strategy in that regard needs to make extensive use 

of  the language that enterprises understand best: the 

their performance benchmarks against those of  their 

competitors and their relative position in terms of  ICT, 

e-business use and innovation the vital importance 

of  the questions involved comes across to managers 

immediately. 

Box 4.3

Examples of programmes linking e-business and innovation

In Chile the Innova programme, which is coordinated by the Ministry of the Economy and involves several other ministries and agencies,

instruments addressing issues of infrastructure and access to ICT, the programme also provides incentives and technical support to help

develop innovative business models.19

“Webworks” is an Enterprise Ireland regional development scheme. It aims to expand existing clusters of technology-based companies in
order to achieve a critical mass in informatics, e-business, digital media or health sciences. This model gives preference to start-ups with

management support.20

In Singapore, the Infocomm@SME programme of the Infocomm Development Authority explicitly aims at accelerating both the adoption
of ICTs and their innovative use by SMEs. Its action plan combines initiatives to facilitate ICT access and use by enterprises with other

that can use ICT and e-business to improve their innovative performance and become role models for other enterprises.21

The United Kingdom’s ICT Carrier programme is an example of an initiative aimed at transferring ICT into UK engineering industries
and driving its uptake. This is a programme where the tool is ICTs but the objective is to “promote enterprise, innovation and increase
productivity”. Particular emphasis is placed on the integration of e-business and e-manufacturing into engineering industries and their

immediate supply chains.22
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An important lesson that countries which are 
considering putting in place support programmes in 

succeed they need to remain in place for a reasonable 
period of  time. The value of  any set of  ICT innovation 
support measures can be judged on a rational basis only 
once some impact measurement has been undertaken, 
and this takes time. However, it is not uncommon that 

effects on enterprises can be assessed. This makes it 

and to accumulate and disseminate best practice. At 
the same time, it is also important that policies adapt 
and change in response to practical experience. Striking 
the right balance between the needs for policy stability 

allow feedback from end-users to reach policymakers, 
and frequent and meaningful interaction between all 
stakeholders.

D. Conclusions and policy 

recommendations

The main purpose of  this chapter was to present the 
case for a much closer relationship between policies 
to promote innovation and policies to facilitate the 
adoption and use of  ICT by enterprises. This is based 

ICTs play a central role. In a growing number of  sectors 
the capacity to implement e-business practices is a 
fundamental determinant of  competitiveness, which is 
the ultimate purpose of  innovation policies. Bringing 
innovation policies closer to ICT and e-business 
policies will require the development of  a framework 
in which the relationships between the concepts of  
ICT, e-business and innovation become clearer to the 
stakeholders. 

As discussed in section B, an innovation policy 
framework that fully takes into consideration the 
changes generated by ICT must give prominence 
to open approaches to innovation, which present 

order to support open innovation, which relies on 
cooperation, policymakers need to take into account 
the trade-offs that exist between the competitive 
incentives to innovate and the ability to cooperate 
with other enterprises. Partnerships and alliances, 
between the private and the public sector and between 
enterprises, become particularly useful in that regard 
and ICT provides platforms that make them easier to 
implement.

Another area in which policy can support the 
development of  open innovation is the intellectual 
property regime, a topic that is far too complex to be 
dealt with in the context of  this chapter. However, 
it should be noted that while in a closed innovation 
framework intellectual property is used to capture value 
by excluding competitors from knowledge, in an open 
innovation approach intellectual property instruments 
can be used to create a “knowledge commons” in 
which collaboration can generate value. Policymakers 
should pay attention to the balance between the use of  
intellectual property to protect market positions and 
the need to facilitate cooperation. 

An open innovation approach requires some adaptation 
of  innovation support policies. The emphasis should 

more assistance to innovation networks. Many funding 
or incentive instruments to support innovation 

house R&D capacity and do not encourage them to 
look for networking opportunities. In many countries, 
enterprises that rely on cooperation with external 
networks in order to innovate are not eligible for 

with internal R&D facilities only. Supporting networks 
of  innovation also involves strengthening networking 

such as human capital management, intellectual 
property management and trust-building.

Public research institutions and academic centres 
have a key role to play in advancing open innovation. 

reconsidering how to stimulate the emergence of  
collaborative strategies, to foster knowledge-sharing 
and to engage with industry. 

innovation that is increasingly important. Policy can 

the use of  open standards, particularly through public 
procurement policies. Another one is to undertake 
efforts to assess the extent to which user innovation 
is actually implemented in order to adapt overall 
innovation policy. Policymakers should also consider 
the possible negative effects on user-driven innovation 
that may result from imposing restrictions on the ability 
of  users to modify products that they own. 

Finally, general environment conditions that are 
frequently mentioned as necessary for the development 
of  an information society are also important for the 
development of  open innovation. These include an 
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educated population, IT infrastructure of  good quality, 

trust business environment. 

The overall conclusion of  this chapter is that as the 
effects of  e-business adoption spread across the 
economy and affect most sectors and aspects of  
business process an integrated approach to e-business 

that the effectiveness of  innovation policy and e-
business-related policies improves when they are 
conceived and implemented in a closely coordinated 
manner. But the changes that ICT have introduced in 
the functioning of  modern economic systems are such 
that this coordination between both policy areas is likely 

among them. 

In practice, the integration and coordination of  

an institutional framework of  cooperation among the 
different ministries and different levels of  government 

that are often involved in them. Coordination can be 

achieved by integrating all instruments for e-business 

and innovation support into a single ministry or 

agency, although this does not always result in closer 

coordination. It can also be achieved by creating 

institutional mechanisms that allow the full involvement 

of  all stakeholders, with the right balance between 

bottom-up and top-down policymaking.

instruments is already available to suggest that for 

developing countries ICT-enabled innovation policies 

provide an opportunity to explore open innovation 

approaches that may be more suited to their concerns 

than traditional ones. Sharing of  experiences and 

learning to learn from others will be crucial in that 

placed to facilitate at the global level as part of  its work 

cooperation with other relevant organizations at the 

regional level.
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A.  Introduction

Chapter 5

E-BANKING AND E-PAYMENTS: IMPLICATIONS FOR 

DEVELOPING AND TRANSITION ECONOMIES

In its E-Commerce and Development Report (the predecessor 
of  the Report) in the years 2000 and 2001 UNCTAD 

payments) and to assess the future of  this new, even 

of  the art in e-banking and e-payments at the time, it 
tried to understand the prospects for their dissemination 

and payments arrangements created by banks and 

-
sages were transmitted through proprietary software 

-
-

-

-

The use of  modern information and communication 

communications capacities and speed, decreased the 

and at the same time more convenient for businesses, 

protection against emerging cybercrime, which has 

-

-

-
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transfers are migrant remittances, which are 

instruments and the need to address the security 

1

B.  ICTs  and innovations in 

banking and payments

-
-

2 One of  the 
most innovative industries in terms of  using ICTs, the 

-

3

deposits, government debt securities, private debt 
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operations in a new environment and with new 

1.  From brick to click: emerging e-

banking, e-payments and e-money

-

-

-

introduced their e-banking operations starting, with 

ones (known as “brick and mortar”), and created a 

-

necessary changes in the process of  communications 
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credit transfers, direct debits, card-based payments and 

e-money

introduction of  various e-payments methods decreased 

One of  the key functions of  e-payments is to support 

The introduction of  e-banking and e-payments has 

decreased the tendency of  economic agents to keep 

e-payments are increasing the speed and diminishing 

of  money and hence decreasing the demand for money 

in cash transactions in order to preserve the anonymity 

transfers, part of  which are not Internet-based and 

and more expensive ones, or coexist with them 



  CHAPTER 5 E-BANKING AND E-PAYMENTS: IMPLICATIONS FOR DEVELOPING AND TRANSITION ECONOMIES 217

INFORMATION ECONOMY REPORT 2007-2008

are not anonymous – in other words the convenience 

of  having e-money comes at a price (Arnone and 

participants of  a given network and are then netting 

have continued to be centred on payment cards, which 

part of  payments and other transfers, intermediated 

2. ICTs and securitization of debt 

instruments

and other debt-based securities, supporting the 

instruments and the dispersion of  credit risks among 
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are now concerned as to whether in the event of  

 In that regard overcoming information 

3.  E-finance and security challenges of 

cyberspace

the need to tame and contain the negative effects of  

vendors, security system designers, banks and non-

per cent in 2011 , other sources are noting a tendency 

for some groups of  customers to reduce or even cease 

their e-banking and e-payment activities because of  

The issue of  security on the Internet has dominated 

Another worry from the security point of  view is the 

“trust gap”, an unproven but suspected divide between 

those who use the Internet for other tasks and hence 

of  information to them and between them and the 

concerns but to the macroeconomy and market 

hence the situation regarding information asymmetry, 



  CHAPTER 5 E-BANKING AND E-PAYMENTS: IMPLICATIONS FOR DEVELOPING AND TRANSITION ECONOMIES 219

INFORMATION ECONOMY REPORT 2007-2008

better-performing security systems so as to protect 

improved security on the web with systems such as 

10

adopt a risk management approach to information 

risks and compare these with the investment needed to 

C. Recent trends in e-banking and 
e-payments

customers are undergoing dramatic changes that 

understanding the current trends in e-banking and e-

in e-banking and e-payments, bearing in mind their 

1. The state of play in Internet banking 

negative perceptions of  the host bank, the risks with 

transaction or operations risk, credit risk, funding and 

the experience of  many pioneers in e-banking shows, 

outset and managing them in the course of  the further 



220 CHAPTER 5 E-BANKING AND E-PAYMENTS: IMPLICATIONS FOR DEVELOPING AND TRANSITION ECONOMIES

INFORMATION ECONOMY REPORT 2007-2008

It combines face-to-face interaction and other 

banking network and found that, since costs are much 

set-up costs it is not hard to see the attraction of  e-
banking (

reached an advanced stage in the use of  e-banking 

with banks in emerging markets, which do not use e-

and core deposits than other banks (Furst, Lang, and 

Internet banking cannot be forced on consumers, as 

computer, the more Internet banking customers there 

exists between Internet banking use and the number 
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means that the market risk incurred by banks (the 

2. Wholesale e-payments

domestic and cross-border payments in the Americas, 

transition economies), started in 2002 its move from 

11) to 

12
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13

3. Retail e-payments 

inter alia the “non event” of  the move to new methods 

payments, which may use payments messaging systems 

payments are the main Internet-banking services 

banks provide on a recurrent basis is direct debits, 

to card companies and their issuing banks have been 

of  the increased competition from various debit card 

have the bargaining power when deciding which card 

fees received by payment card companies goes to the 

a more open form of  business and a new corporate 
governance structure intended to meet competition in 

 American Express and Discover take a 
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means of  payments for their owners – either through 

their use as a credit card, with the customer being 

European Commission is going to encourage in its 

20

D. E-banking and e-payments for 

development

1.  E-banking and e-payments in 

developing and transition economies

with economies in transition did not have an abundance 

to identify how using ICTs and providing e-banking 

Box 5.1

Alternative payments systems19

The largest alternative Internet payment provider with a strong position in the Internet auction market is PayPal (which belongs to e-Bay).
Customers hold accounts with PayPal and send by e-mail payment or withdrawal-related instructions. They fund those accounts either
directly from their bank account through ACH transfer or by using cards or cheque deposits (BIS, 2004). PayPal has doubled the number
of its accounts in just two years and has now over 143 million accounts in 190 countries (of which 35 million are in Europe). PayPal is no
longer just in the business-to-consumer market. Beginning in mid-2004, it began directly offering its services to small businesses as a conduit

However, most e-commerce sites do not suggest PayPal as a payment agent. Fund transfers via web telephony such as Skype and mobile

consortia of other payment service providers.

engine to encourage businesses advertising in Google to also use the services of Checkout. Microsoft is also planning to launch an online
micro-payments service.

clear guidelines and regulatory framework for such services.
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the importance of  further research into the use of  e-

There are a number of  features that the customer 

different products to different groups of  customers), 

and transition economies, and in some of  them its 

consumers did not have time to grow attached to the 

21

reduced costs, transaction costs on the Internet being 

22  Despite great 
ambitions for Internet banking in Nigeria, these were 

reasons for not doing so were fears about security and 

23
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and Communication before they can offer Internet 

methods such as Digipass Pack to identify users and 

banking was seen to be concentrated around younger 

with customers face to face before an Internet account 

“unbanked”, they participate in e-payments by buying 

extent other African countries, the penetration of  

is providing new opportunities to  combat poverty by 
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Chart 5.2

Penetration of bank branches and mobile phones*

Sources:

Chart 5.1

Architecture of the CTMI-UEMOA

Source:
(see www.uneca.org/e-trade/).
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2. ICTs and remittances 

of  earnings by country residents due to exports 
of   goods and services, nor of  their borrowing or 

-

when countries, in adverse economic circumstances, 

-

hawala. 
Hawala 
hawala 

funds to meet the demand of  correspondent brokers 

Box 5.2

Defining remittances in the balance of payments

Movement of Natural Persons and replace the term «worker remittances» by three separate terms:

• Personal transfers (PTs), which are transfers in cash or in kind received or made by resident households from or to non-resident
 households. Sources of income, relationship and purpose of transfer are not taken into account.

• Personal remittances (PRs), which are the sum of PTs, net compensation of employees and capital transfers – that is, they involve
 all household-to-household transfers and take the perspective of the recipient country.

 take the perspective of the recipient country.

Source: –92.

Chart 5.3

Financial flows to developing countries 
($ billion)

Source:
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intermediaries were charging the remitters passing 

various money transfer service providers started to 

phones as a means of  transferring money between 

3. E-banking and e-payments for SMEs

and data mining is providing new opportunities for 

not have access to transaction data and credit history 

bureaux and other credit management service providers 

Cost as %

$50 $200

Anelik 1.5–3.0 1.5–3.0

HSBC 70.9 18.5

Unibank (Unistream) 1.0 1.0

Western Union 26.0 11.0

Source: Roberts & Banaian (2005).

Table 5.1

The cost of transferring $50 and $200 
to Armenia in 2004
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In addition, the reduction in costs associated with the 

tracking process can be considered to be positive 

they are associated with a change in business process 

of  the most important issues for the success of  this 

and product mix are two important aspects for the 

and export-import banks and other supporting 

histories and Internet-based credit risk databases in 

performance information of  a good standard are 

restrictions on the entry of  foreign banks into the  
domestic market and other restrictions on foreign 
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4. Microfinance

to encourage their productive activities as a means 

Box 5.3

Using ICTs in some key SME financing channels 

histories to be compiled and thus showing their capacity to repay loans on time. E-credit information also includes information-gathering from
independent sources. As a result SMEs receive credit scoring or rating based on credit history databases and on that basis obtain better
access to credit.

possible to provide supplier credit to buyers. To provide credit protection through credit insurance or to discount accounts receivables,

those information and transaction tools are currently available online.
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range of  services, such as accepting deposits and trans--

-

convenience, and provides banks with a cheaper way of  

variety, or the more advanced, and more expensive, 

“smart cards” with an embedded chip, which can 

shops can be greater than the outreach that can be 

Chart 5.4

Average annual interest rates

Sources:

Chart 5.5

MFI penetration rates

Sources:
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smooth running of  agreed procedures and networking 

system, the credit and savings-monitoring system, and 

Existing software packages for the accounting system 

cooperation for fear that their competitive advantage 

the business, and integrated amongst the branches of  
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are appropriate and those that are state-of-the-art but 

weighing the monetary cost and the ongoing resource 

of  that process, Ivatury makes four recommendations 

second, the decision makers need to ask the right 

E. Regulatory issues related to

e-banking and e-payments

consider above frameworks as those generating best 

It has introduced FedLine for the web and other 

and recognition of  new methods of  conducting 

customers in cases of  identity theft to sign away their 

prevents anyone other than a security guard and the 
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system whereby a payment needs to be secured by the 

partnership arrangements, provide the infrastructure 

transactions cheaper and easier, users of  money do 

demand is more sensitive to interest rate changes 

F.  Conclusions

forms of  basic card-based operations and m-payments 

from provision of  information and product marketing 

Customers can be encouraged to take up e-banking 

if  they are supported in beginning to use the Internet 
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encouragement, and more of  providing infrastructure 

The security risks do not disappear as Internet 

for them is in the trade-off  between further expansion 

is important that their efforts be coordinated, such 

remains to be seen where the payment card markets go 

before those countries mature in terms of  using e-

poor is one of  the keys to addressing the issues of  

information-intensive sector of  the economy is 
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A. Introduction

Chapter 6

MOBILE TELEPHONY IN AFRICA:

CROSS-COUNTRY COMPARISON

Mobile telephony is the most important mode of  
telecommunications in developing countries. While 
Internet access has become a reality for many businesses 
and public institutions, and for individuals with higher 
levels of  education and income, for the vast majority of  
the low-income population, mobile telephony is likely 
to be the sole tool connecting them to the information 
society in the short to medium term.

In 2002, UNCTAD’s E-Commerce and Development Report1

considered the growth of  wireless communications 
and their role in increasing ICT use by business and 
consumers – frequently referred to as “m-commerce”. 
A number of  policy issues were discussed, including the 
liberalization of  telecommunications markets, licensing 
new mobile operators, creating independent regulatory 
bodies that would establish a fair and competitive 
market for mobile services while supporting compatible 
standards, and facilitating interconnection among 
mobile services providers.

The discussion concluded that while e-commerce 

services increasingly attractive as an entry point for 
using ICTs, either to order and purchase products and 

their livelihoods through better communication in their 
communities and households. It was reported that 
there were still a number of  obstacles to the provision 
of  mobile services that needed to be overcome in 
developed nations, and in developing ones in particular. 
Most of  those obstacles were related to practical 
problems in making electronic payments on mobile 
handsets and networks, and were linked to concerns 
about the security and privacy of  transmitting personal 

Most importantly, the technical ability of  mobile hand--
sets to provide a rich Internet content has yet to match 

-

band networks access.2 This has led mobile providers 

necessarily compete with those offered by a personal 

of  those services may not directly result in immediate 
transactions but would enable or improve the conduct 

management and employees, the implementation of  
sales and marketing programmes, and the provision of  
after-sales customer services.

In 2006, the UNCTAD Information Economy Report
observed that mobile communications were growing 
at a remarkable rate in developing countries, and that 
mobile telephony continued to be the only ICT sector 
where developing countries were quickly catching up 
or even in some ways overtaking developed countries. 

Mobile connectivity sidesteps some important obstacles 
to other types of  connectivity, but most notably to the 

be hampered by, among other things, cost and the 
remoteness of  certain areas. In Africa, mobile phones 
have proved so successful that in many cases they have 

This chapter starts by looking at the origins and 
economic nature of  mobile telephony. It describes 

mobile telephony was used to enhance entrepreneurial 

creation and, ultimately, the economic welfare of  

development of  mobile telephony markets in several 

the main indicators for mobile telephony penetration 
rates, subscribers and the trend in mobile prices. It 
concludes by describing policies that Governments may 
consider in order to enhance the positive development 
implications of  improved mobile telephony network 
coverage and a growing subscriber base.
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B. Mobile telephony: stylized facts

1. Origins and effects

Mobile telephony was invented by AT&T in 1947. 
Initially known as “radiophones”, the technology 

cellular networks during the 1980s.3 Cellular networks 
were developed to allow users to move from one cell 
– and its geographical coverage limit – to another 
cell without a break in the call, as a result of  which 

generation commercial mobile networks were the 
analogue Nordic Mobile Telephone system and the 
Nippon Telegraph and Telephone system, which were 
introduced in 1979 and became fully operational in the 
early 1980s.

These “1G” networks were replaced by digital “2G” 
networks which allowed greater call capacity. 2G digital 
networks and handsets also reduced power consumption 
and thus enabled their miniaturization and portability. 
The invention of  the modern mobile handset is often 
attributed to Martin Cooper of  Motorola.4 Today, we 
are witnessing the deployment of  3G networks and 
handsets that are intended to enable the reception and 
transmission of  broadband data that, in turn, enable 
mobile Internet connectivity and the development of  
content-intensive services.

Mobile telephone technology has enabled relatively 
low network build-out costs and these have resulted 
in the rapid growth of  mobile telephony to the point 

telephony, both globally and in developing countries. 

those observations. Table 6.2 provides a comparison 

by continent of  mobile teledensity, described as the 

number of  subscribers per 100 inhabitants, for the 

years 2002 and 2006.

The year 2001 may be seen as an interesting baseline 

year as already in 2002 mobile subscribers overtook 

the worldwide number of  mobile phone subscribers 

passed the two billion mark, with Asia accounting 

for more than 40 per cent of  them. Private research 

estimates that by the end of  2006 the number of  

2.6 billion.5

In developed countries growth in the mobile phone 

industry will come from the increased offer and use of  

29 per cent of  Internet users in France, Germany, Italy, 

web from their mobile phones, compared with only 19 
6

Mobile connectivity is very much responsible for the 

current surge in ICT utilization and, as such, intro--

-

puts into value-creation processes in such sectors as 

industry, services, health and cultural and government 

services. The actual implementation and effect of  mo--

chain will differ. Businesses may see measurable pro--

Mobile subscriptions Mobile subscriptions Absolute change % change Source of growth

2001 2005 2001 – 2005 2001 – 2005 2001 – 2005

Developing countries 388 674 941 1 167 050 600 778 375 659 200.26  65.28

Africa 26 091 686 134 296 038 108 204 352 414.71 9.07

Asia and Oceania 278 511 819 793 375 236 514 863 416 184.86 43.18

  Latin America and the Caribbean 84 071 436 239 379 326 155 307 890 184.73 13.03

Transition economies 22 325 131 185 068 576 162 743 445 728.97 13.65

Developed countries 553 610 317 804 830 507 251 220 190 45.38 21.07

World total 964 612 390 2 156 951 688 1 192 339 293 123.61 100.00

Table 6.1

Growth in the number of mobile telephone subscribers worldwide, 2001-2005

Source: UNCTAD summary based on the ITU World Telecommunication/ICT Indicators database.
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Governments may move closer to established goals of  

universal access, and communities may improve their 

welfare through better self-organization and improved 

empowerment, the latter being achieved by diversify--

ing and improving the quality of  their sources of  in--

formation.

2. Accessibility of mobile telephony

and affordable have contributed to the growth of  

mobile services in developing countries. From a 

business model perspective and technology perspective, 

the advantages of  mobile telephones are twofold. The 

with the need to establish post-paid accounts and the 

avoiding problems with non-payment. This advantage 

is doubly important in regions where large populations 

would not necessarily qualify as creditworthy because 

of  their relative poverty. The second advantage is that 

the technology enables a fairly rapid development of  

the supporting wireless network and thus overcomes 

As a result, near-zero waiting times for new mobile 

subscriptions are common – at least once the network 

is in place – and represent a dramatic improvement 

countries prepaid services are used to provide mobile 

public payphones, which improve connectivity and 

accessibility in rural areas.

subscribers in Africa used prepaid services that were 

prepaid fees are higher than post-paid ones, and this 

underscores the fact that low-income users need 

access at low prices. Other important factors that 

have contributed to the popularity of  prepaid services 

are the ability to control costs, and, when savings 

and earnings are low, using the handset and network 

to only receive calls. Of  equal importance are the 

reduced requirements for sign-up, as there is no need 

Furthermore, prepaid mobile services do not typically 

require credit checks and do not propose long-term 

service contracts, as a result of  which they are available 

to people who do not have steady income streams. 

Finally, prepaid mobile services reduce the amount and 

operators as they do not need to engage in billing and 

money collection, and do not need to risk-manage their 

of  prepaid subscriptions may increase, their relative 

share in mobile accounts will decrease as a result of  

the interaction between a maturing mobile market and 

the developing economy.

services are complementary or competitive substitutes 

line telephony. This is a result of  not only the low 

Table 6.2

Mobile subscribers per 100 population worldwide in 2002 and 2006

Source: UNCTAD summary based on the ITU World Telecommunication/ICT Indicators database.

* South-East Europe and CIS

Subscribers per 100 pop. % change

2002 2006 2002 – 2006

Developing economies 11 29 179

Africa 4 21 356

Asia 11 28 162

 Latin America and the Caribbean 19 53 183

Transition economies * 12 69 479

Developed economies 64 91 42

World 19 41 116
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line subscriptions. Competition in mobile telephone 
markets contributes to lower access costs and introduces 

growth of  mobile telephony in Asia is, in part, due to 
highly competitive markets, and this has led to lower 
prices for calls and mobile handsets. In fact, enhanced 
competition positively affects mobile teledensity in 

3.  The economic context of mobile 

telephony

The underlying proposition is that, of  all ICTs, mobile 
telephony has the most immediate potential to stimulate 
growth in the developing countries, and especially in 
Africa, in particular in sectors where entrepreneurship 
and access to market information are important factors 

Mobile telephony has real economic consequences, 
particularly for micro-entrepreneurs. The relevance 
of  mobile phones for small businesses in developing 
countries was noted in UNCTAD’s Information Economy 
Report 2005, which suggested that the importance 

larger share of  income that developing country users 

spend on telecommunications as compared with users 
in developed countries. Like any other ICT investment, 
mobile telephony can lead to economic growth in 
several ways. Investment in network infrastructure and 
related services creates direct and indirect employment 
opportunities. The use of  mobile telephony in the 
conduct of  business reduces the costs and increases 
the speed of  transactions. Those effects will be more 
pronounced for economic activities that have a greater 
need for information or where added information 
enables increasing returns to scale. 

There is a broad consensus in current literature that 
the introduction and the growth of  mobile telephony 
have important economic effects for developing 
countries, however much estimates may vary and 

mobile telecommunications services create very large 
gains in consumer welfare. Aochamub, Motinga 

bidirectional relationship between growth in the 
telecommunication sector and economic development. 

with less developed ICT use, and therefore emerging 

feedback of  growth in mobile ICT use into general 

analysed the relationship between mobile use and 

Chart 6.1

Mobile teledensity and GDP per capita

Source: UNCTAD summary based on the ITU World Telecommunication/ICT Indicators database and UNCTAD Globstat database.
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growth in African member countries of  the WTO, and 
suggest that increasing access to mobile networks by 
1 per cent may translate into a 0.5 per cent increase in 
real GDP per capita. Chart 6.1 presents a comparison 
between the growth of  mobile teledensity and GDP 
per capita in several developing countries.

While overall mobile price trends are downward, 
Africa still suffers from higher prices compared with 

measured by the number of  operators, may work to 
adjust prices towards global prices and thus improve 
penetration rates. Regulation aimed at securing 
affordable rates and improvements in quality of  service 
should also reduce regulatory uncertainty for mobile 
operators and promote investment. The fact that 

investment and the increasingly competitive nature of  
mobile telephony markets. Overall economic growth 
and development may be playing a role in the adoption 

development, and not the other way around. 

The general UNCTAD policy recommendation that 
ICT adoption be part of  an integrated e-strategy 
and overall national development strategy is equally 
tabled in current literature. Unless policymakers 
accept and implement that recommendation, it is 
unlikely that investments in mobile services will bring 
economic and social development to Africa and, in 

services, education and health are among the many 
necessary and complementary elements for successful 
development policies with important ICT and e-
strategy components.

4. Use of mobiles

In developing countries the potential impact of  
mobile telephones is quantitatively different from 
that in the developed world. For the developing world 
mobiles have become an essential entry point into the 
information society. Mobile telephony is the critical tool 

sharing of  information and intelligence, and empowers 
households and communities to stay connected. That 
said, it is still mainly the booming urban communities 
that are best served by mobile providers in developing 
countries.

Mobile telephones can also be used to facilitate or even 
generate business since they provide an opportunity to 

check current market prices for agricultural and other 
commodities relevant to rural economies, and currency 

weather patterns, and more generally keep in touch 
with customers and stay informed about transport 
logistics.7

and price information using short message services 

middlemen and has resulted in an increase in farmers’ 
8

A selection of  the various modes of  use of  mobile 

subscriptions in developing countries must not be 
taken literally, and consequently their impact on society 
should not be underestimated. In developed countries 
the operational model for mobile telephony is one of  
individual ownership of  one or more subscriptions. 

portability and ability to function using prepaid 
subscriptions, mobiles can be shared in terms of  
access and payment, with the positive side effect of  
reinforcing community linkages.

The Grameen Phone company is perhaps the best-

by the micro-credit pioneer Grameen Bank and the 
Norwegian telecom Telenor, Grameen Phone set 
out in 1997 to bring telephones to rural Bangladesh. 
Today, it is the largest mobile telephone provider in 
the country. The Village Phone Program offers access 
to telecommunication services in remote, rural areas 
to people who normally cannot afford to own a 
telephone, while providing more than 200,000 women 
Village Phone operators in rural areas with an income-
earning opportunity.

In the United Republic of  Tanzania, the mobile operator 

and densely populated, but under serviced, areas of  the 
country. The business model requires the involvement 
of  local entrepreneurs who purchase a single or 
multiple call line unit, and is said to be designed for 
shops, restaurants and other business establishments 

ability to make phone calls without owning a mobile 
telephone.9
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Box 6.1

Examples of mobile telephone use in a development context

Every day a new example of innovative and productive mobile telephony use in developing countries surfaces in the media. What is
interesting about many of them is their focus on the economic realities of everyday life. What follows is a diverse selection of various activities
that is by no means exhaustive but only illustrative of the possibilities that ICTs create for economic development. Their common linkage

and their communities.

dilemma of accepting a smaller return on their time and effort, or investing additional labour and fuel – and taking the relevant risks – to seek
opportunities in a more distant market where the local catch might not have been so good and therefore the prices were possibly higher.

According to Jensen (2007), on average 5 to 8 per cent of the total catch ended up being thrown away. At the same time, owing to

formal microeconomics analysis to existing anecdotal evidence.

The timing of the annual onset of the often unpredictable monsoon rains is crucial for the farming communities of Rajasthan as it dictates
when they should sow their crops and when to take their produce to market. The accuracy of the forecast is critical for the Indian economy,

ceremony to perceive the nature of oncoming monsoons, mobile technology is today taking the lead in the form of a pilot scheme launched
in June 2006 by Reuters India. A local-language text message service offering weather and market price information will be offered to 200
farmers in the state of Maharashtra. Following the trial, a full roll-out will be offered, targeting farmer landowners with three acres or more
and an average annual income of $2,000.

According to Professor Venkata Reddy, Associate Professor of Marketing at the University of Agricultural Sciences in Bangalore, market

are not aware of market conditions and prices in neighbouring markets and therefore do not venture to invest to diversify their distribution
network. In order to be successful, the Reuters service will need to overcome the relatively poor coverage of mobile networks and the dearth
of handsets in rural areas: less than 2 per cent of the 100 million mobile phones in India are owned by people living in rural areas.

In Uganda the CELAC (Collecting and Exchanging Local Agricultural Content) project is helping farmers organize their production and
distribution using information provided through mobile telephone technology. Under this scheme, farmers regularly receive and send vital

translating information into local languages for farmers based in northern Uganda. In the past farmers in rural Uganda relied heavily on
agricultural extension workers for knowledge support regarding their livestock or crops. Unfortunately, the experience was often not timely

provide possibilities for feeding back information into the network.

To remedy that problem, the CELAC project collects and exchanges local agricultural information using diverse technologies, media and
networking opportunities. According to the project organizer, the Busoga Rural Open Source and Development Initiative, CELAC aims to

in an effort to enhance poverty reduction and food security, especially among women farmers. Regarding mobile technologies, the project

designed for farmers, community development workers, agricultural extension workers and any other interested persons. CELAC has its own

CELAC uses open development mediums, in particular free and open-source software for knowledge-sharing and information management
and encourages the use of empowering participatory development frameworks methods enabled by ICTs.
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About a hundred rural African farmers from the Makuleke region in South Africa are experimenting with mobile technologies in order to access

waste and pilferage during the nine-hour “share-taxi” voyage, and with little certainty as to sales and income. Using a virtual trading facility
installed on mobile phones provided by the project sponsors, Vodacom, farmers can sell their produce directly from their small farms.

By checking prices in the Johannesburg markets by mobile telephone, farmers can avoid paying excessive commissions to intermediaries.

reduction of the information divide between them and larger industrial farmers. With mobile telephone use growing rapidly, the exaggerated
information asymmetries caused by rural isolation and poverty will, if not disappear, at least be substantially reduced.

SMS text messages. The SMS version of the platform, Xammarsé, was developed in partnership with Sonatel (principal telecommunications
provider of Senegal), the Ministry of Commerce and the National Agricultural Saving Bank.

More than 3,400 producers, middlemen, traders and hotel keepers receive by SMS daily data on the prices of products of interest in selected

allows farmers to improve their negotiating position with middlemen and increase their earnings. To gather data, Manobi employees conduct

data entries per day and thereby keeps the Xammarsé database permanently updated.

services to enable poor people to trade and take part in the mainstream economy. Realizing the potential of mobile technology for extending

convenient for person-to-person transfers. Since early 2007 the project has been commercialized and is currently subscribed by more than
175,000 users.

To implement this scheme, Vodafone/Safaricom partnered with the Commercial Bank of Africa, Citibank, DFID-FDCF and the Faulu micro-

account and debit card. Customers credit their accounts with their prepaid time vendor and can, in addition to spending their credit on calls
and messages, transfer funds to another subscriber, or make small or micro-payments for goods and services without the need for cash.

-
pages/PressReleases/popuppages/PressReleases/7thNBER/RJensen.pdf.

weathermen-are-the-new-priests.

comminit.com/experiences/pds2006/experiences-3873.html.

subsaharanafrica.

-

Box 6.1 (continued)
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hanging up before the call is connected – is often used 

calls.10 As beeping is not charged it allows a certain 
redistribution of  wealth to lower-income users as they 
free-ride the established mobile infrastructure. It is 
the least costly form digital communication and will 
be found anywhere where consumers are highly price-

and the time of  the communication.

Building on discussions of  various modes of  use and 

much of  the current research tends to relate more to 

the urban milieu has been the cradle of  mobile growth 

by focusing on urban users in the developing world, 
researchers may underestimate the true development 

to questioning the utility of  mobile telephony for 
the rural environments by arguing that most rural 
communication is local. Other issues raised are that 
public mobile and shared mobile telephones can be 
unreliable and frustrating for users. Also, non-voice 
services may be a red herring for rural populations, 
given lower literacy levels, and policy should refocus 

Internet-based e-mail. Because many economically 

subsistence farmers – the quality of  mobility in mobile 
telephony may be less relevant than usually assumed.

and advances our understanding about just how 
interdependent, and therefore interconnected, rural 
communities may be. They also remind us of  the role 

even in the oldest and most iconic of  all economic 

and large-scale businesses all require information for 
decision-making. In order to provide products and 
services to customers, knowledge-based systems based 
on appropriate technologies can be used even in the 
most turbulent environments and sectors. The ability 

in weather and in other natural occurrences and 
prepare timely responses will determine their success. 
This ability is tied solely to their capacity to retrieve 

useful information, and therefore the enabling role 
of  ICTs and mobile telephony in particular should 
not be underestimated. Indeed, mobile technologies 
today provide the building blocks for enhancing 
the productive capacity of  all economic sectors in 
developing countries.

5. Mobile telephony and GATS

Commitments in telecommunications services were 

successfully negotiated on basic telecommunications 

either by new members, upon accession, or in a unilateral 

are still guided by the WTO Reference Paper on 
Regulatory Principles for Basic Telecommunications 
that was produced by the WTO Negotiating Group on 

principles for national regulatory frameworks for basic 
telecommunications service.11 The Reference Paper is 

commitments for telecommunications.

that many countries regard it as a model for regulatory 
frameworks for telecommunications services that could 

establishes a common set of  regulatory principles 
relevant for opening telecommunication markets to 
competition. These include eliminating restrictions 
on interconnection, establishing and maintaining the 
independence of  regulatory authorities, and public 
availability of  licensing criteria. It has been suggested 

be an important element for attracting investment 
in the telecommunications sector of  developing 
countries, and thus Governments establishing national 
telecommunication legal and regulatory framework 
should use it as their lead reference. 
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C. Country analysis

1. Mobile telephony in Africa

The growth in the number of  mobile subscriptions 
in Africa has indeed been swift as table 6.1 indicates. 
According to ITU statistics, between 2000 and 2006 
the number of  mobile subscriptions increased more 
than 12 times, from 15,633,872 to 189,497,105 and in 

African countries had active mobile services operators, 

of  such progress, the number of  telephones per 100 

cent of  the African population lives in rural areas to 

into rural Africa may be an important component 
for continued growth and acceleration of  ICT use. 

Africa emerges from initially very low penetration 
rates.

conglomerations may be near the averages found in 
other developing countries, improving rural penetration 

caused by the lack of  distribution channels, education 

the demand side, commonly cited contributory factors 
are the decrease in relative prices of  handsets, calls and 
connection charges and the use of  more affordable 

and the lower level of  ICT skills required in order to 
operate a handset, compared with using the Internet. 
On the supply side a quicker return on investment, 
easier resolution of  geographical obstacles and the 
simplicity of  the prepayment model are often noted 

The prices of  mobile services will remain relatively 
high for local incomes in developing countries, as 

will be sourced at global prices, and this will have a 
negative effect on access and affordability. In response, 

solutions such as mobile phone sharing or new services 

such as mobile payphones12 are being introduced to 

on increased access and affordability will come with 

entrepreneurial activity in the African mobile sector.

Africa several datasets will be considered. Mobile 

penetration rates, the number of  mobile subscribers 

possible approaches to mobile market development 

and policy, and the outcomes point to varied mobile 

telephony adoption indicators and growth rates, thus 

illustrating the general discussion of  underlying trends 

and relationships with country reviews in some detail. 

The supportive data, if  not indicated otherwise, are 

based on indicators for mobile telephony from the ITU 

World Telecommunication ICT Indicators database.

2. Nigeria

Overview of the telecommunications sector

As recently as 2001, Nigeria was one of  Africa’s most 

underserved telecommunications markets. Today it is 

one of  the fastest-growing mobile markets in the world, 

with a 125 per cent average annual rate of  growth in 

In the past three years, there was a dramatic decrease 

in waiting lists for telephone lines and a reduction 

in local, national and international telephone tariffs, 

which are currently the lowest in Africa. Furthermore, 

mobile operators have started targeting residential and 

business customers, changing the landscape of  the 

telecom market and contributing to the development 

of  Nigerian economy.

Before the liberalization of  the Nigerian telecommuni--

-

sive, and waiting times were long. In 1992, the Nigerian 

to improve consumer service, begin with the deregu--

lation of  the telecommunications industry and intro--

duce greater competition in the sector. In 1999, the 

federal Government decided to pursue a more aggres--

sive mobile telephony development policy, as a result 

of  which, if  one is to judge by the number of  mobile 
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Box 6.2

Investment in African mobile telephony: the case of Celtel*

Celtelwas foundedbya Sudanese-born BritishTelecomengineer, Mohamed Ibrahim, in1998and is todayownedby MobileTelecommunications

Realizing that roaming interconnectivity was crucial for many African subscribers whose family, social and business communities transgress
political borders, MTC/Celtel launched in 2006 its «One Network» borderless network for East Africa. One Network enabled its subscribers

roaming surcharges, as well as to receive incoming calls free of charge and recharge their prepaid accounts with any of the local top-up
cards. In June 2007 One Network was being extended to six more African countries, the plan being to ultimately provide a seamless network
in all 15 African countries of operation.

perception of Africa as a continent of investment opportunities. According to its founder Mohamed Ibrahim, as recently as 1998 nobody was

facing its impoverished people, led to a greatly exaggerated perception of investment risk.

-

operators and licence issues, Nigeria may now have the 
most liberalized telecoms market in Africa.13

Wireless Nigeria and MTN Nigeria Communication. 
A year later a third company – Mtel – entered  the 
market, followed by V-mobile and Glo Mobile in 2003. 
All operators were fully established by 2003, after two 
years of  testing and market research. As chart 6.2 indi--
cates, in 2002 MTN took the lead in the mobile sector 

remained stagnant, owing to lack of  infrastructure 
investment as well as administrative and bureaucratic 

the privatization process, which had started in 1999, 

with its mobile subsidiary, Mtel.14 Late in 2002, the 
NCC granted Globacom a license for a second 
national operator in order to improve competitiveness 
by providing an alternative network to the, at the time, 

Chart 6.2

Mobile telephone market share from 
2001 to 2004

Source: NCC (2005).
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million required for the license, which gave it the right 
to operate a national carrier service, digital and mobile 

Between 2001 and 2004, Nigerian Communications 
Commission has issued 523 new telecoms licenses 
of  various types, including many that commission 
companies to invest in developing parts of  the physical 

all of  these licences have become fully operational and 
many types of  licenses are held by a single company.

shows the growth in the number of  operators in 
Nigerian telecommunications sub-sectors.

Mobile market development

The introduction of  several operators in the mobile 
industry has fostered development and enhanced 
operators’ competitiveness, which has had a positive 
effect on the entire telecom sector. The main outcome 
has been a major increase in the number of  mobile 
subscribers. Towards the end of  2004, there were 
10.2 million active mobile telephone subscriptions 
compared with 3.1 million in 2003, representing an  
increase of  291 per cent over the previous year. The 

same period was less spectacular, growing by 17.8 per 

Chart 6.3

Fixed and mobile telephone lines and 
subscriptions in Nigeria, 2001-2004

Source:
database.

Table 6.3

Number of operators and service providers in Nigeria

Note:

Source: NCC (2005).

Year

Service category
1999 2000 2001 2002 2003 2004

National carriers 1 1 1 2 2 2

Mobile (GSM) telephony 1 1 3 3 4 4

Fixed telephony 9 16 16 17 20 ** 24 ***

VSAT networks N/A N/A N/A N/A 51 52 *

Internet services 18 30 30 35 35 36

Total 29 48 50 57 112 118

Chart 6.4

Teledensity and subscriber growth in 

Nigeria, 2001–2004

Source:
database.
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cent from 872,500 subscriptions in 2003 to one million 
in December 2004. As a result, teledensity increased 

3.36 in 2003. Chart 6.4 shows the growth in the total 

and teledensity in Nigeria. 

The growth of  the mobile sector has resulted in a 
decrease in mobile tariffs and prices, wider coverage, 
better quality of  service and more innovative products, 
as well as improving employment opportunities. When 
Nigeria liberalized its market in 1999, telephones were 
neither available nor accessible to the majority of  the 
population, partly owing to the high tariffs charged by 

operators, MTN and Celtel, in competition with the 
incumbent Mtel, mobile prices quickly dropped to 

per cent before the end of  2004. Charts 6.5 and 6.6 
describe these important price trends.

The entry of  the fourth mobile operator, Glo Mobile, 
in 2002 completed the change from a controlled to a 
competitive telecommunications market in Nigeria. 
Glo Mobile introduced a “per second billing” option 
and other innovative packages aimed at reaching low-
income segments of  the population, thus contributing 

per minute for basic prepaid service, mobile call costs 

tariffs, with a consequent 50 per cent increase in price 
for local calls, counterbalanced by a reduction in 

price reductions among all operators, matched with 

tariffs and greater choices in Nigeria are the direct 
outcomes of  the liberalization process and the 
resulting competition among private operators. In 
particular, reductions have been the result of  increased 

tariff  structure in May 2004 and by Globacom and 
Celtel marketing strategies. 

Chart 6.5

Fixed and mobile telephone connection 
charges in Nigeria

Source: NCC (2005).

Chart 6.6

Connection and airtime charges for 
mobile telephones in Nigeria

Source: NCC (2005).

echelon of  contact with consumers, the development of  
the mobile sector and the fall in network infrastructure 

of  price reduction to be passed on to consumers. 

telecom sector remain the provision of  universal access 
and the scarcity of  investment in mobile telephony for 
rural areas. This is quite important since 54 per cent 
of  Nigerians live in rural areas. While competition and 

areas, they have little effect on rural access. Therefore, 
Government needs to consider adopting a more active 
policy stance through incentivizing rural investment 
or, indeed, providing public investment funding for 
infrastructure development.
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3. Kenya

Overview of the telecommunications sector 

growth in the proportion of  mobile subscribers 
among its population, and this has been credited with 
giving an important boost to activities in the small 
business sector. According to the Government’s 2005 

in the development of  the small business sector as they 

with research conducted by Waverman, Meschi and 

added 10 more mobile phones per 100 population 
between 1996 and 2003 would have enjoyed per 
capita GDP growth that was 0.59 per cent higher than 
otherwise. This increase is mainly determined by the 

use of  mobile phone technology by local entrepreneurs 

markets in the region, but also has one of  the largest 
Internet communities in Africa. It has great potential 
for further ICT adoption and ICT-based developments, 

10 per cent and 1 per cent respectively. 

only the wealthiest of  the population could afford 

population lives in rural areas and only 40 per cent 
manages to achieve incomes above the poverty line, the 
wealthy represented a small market. This resulted in a 
marginal mobile subscriber growth of  less than 20,000 
for the period from 1993 to  1999.15 In 1999, with the 
establishment of  the Communications Commission of  

Act enacted in 1998, the level of  competition in 
the mobile market increased. The newly privatized 

operators are required to present their prices to it 
before they can apply them.16

In terms of  licence agreements, the two operators have 
covered the majority of  the areas required, adding new 

operator with the highest number of  subscribers. Chart 
6.7 describes and compares the subscriber growth of  

Mobile teledensity has shown continuously superior 

teledensity, which has actually decreased. As a result, 

8.8 lines per 100 population in April 2003 to 14.7 
lines per 100 population in May 2005 as a result of  

subscribers. Despite this growth it is important to note 

cent – still live in urban districts, while only 6 per cent 

line subscribers, this decrease suggesting that mobile 

6.8 illustrates the rural-urban divide in terms of  mobile 

Chart 6.7

Mobile networks in Kenya

Source:
pdf.

Chart 6.8

Urban and rural fixed connections
in Kenya

Source:
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Mobile market development

by mobile networks. Furthermore, connection tariffs 

tender for a second national operator having failed 
in March 2007, it is not surprising that long-distance 
and international tariffs have decreased by only 25–40 
per cent, while local call prices have risen by 20 per 
cent. Therefore, it is no surprise that already in 2001, 
three years after the introduction of  competition, the 
number of  mobile telephony subscriptions had started 

and towards the end of  2005 the number of  mobile 
subscribers was ten times larger than the number of  

during the last seven years.

As a result of  the strong growth of  the mobile sector, 

2004 and 2005 with local call charges falling by 15.6 

per cent, compared to 31 per cent for long-distance 

calls and about 33 per cent for international calls. 

the same period. While changes in mobile prices in 

28% reduction of  international mobile call charges by 

in teledensity to 18.5 mobile subscribers per 100 

population in 2006, compared to 7.8 in 2004 and 13.5 

in 2005.18

4. South Africa

Overview of the telecommunications sector

access. Mobile telephony is increasingly more affordable 

and accessible thanks to continuous innovation in tariff  

structures and the introduction of  prepaid services.

land mobile network licences were issued to Mobile 

which then started providing mobile telephony on a 

national level. The actual provision of  mobile services 

was introduced in mid-1994 and by the end of  the 

1990s the number of  subscribers had grown to over 

two million.

The liberalization of  the telecommunications sector 

took almost a decade. In 1996, the new Telecommuni--

cations Act allowed further mobile network competi--

attractiveness for investors, no real progress was made 

2002. Moreover, the fact that only two licences were is--

sued for mobile telephony leads on to wonder whether 

if  an additional one or two licences could have more 

of  development.

The Telecommunications Act of  1996 also established 

Network Facilities Providers, Applications service 

introduced by the government, somewhat opening up 
the market. Currently, the licensing of  a third mobile 
operator and the liberalization of  VoIP telephony are 
under review. The third licence was originally awarded 
in 2003 but revoked shortly afterwards by the Ministry 
of  Information and Communication, because of  issues 
related to shareholding requirements concerning local 
investor holdings. The licence has been reinstated in 

deploy its network early in 2008.17

Chart 6.9

Comparison of growth of fixed and 
mobile networks in Kenya

Source:
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regulating the telecommunications market in the pub--
lic interest. It was succeeded by the Independent Com--

2000 pursuant to the provisions of  the Independent 

with those of  the Independent Broadcasting Author--

convergence of  telecom and broadcast technologies.19

In 1997, the introduction of  a prepaid option for mo--
bile calls boosted the number of  subscribers to 1.9 

-
sults, in November 1998 licence clauses for the third 
and fourth mobile providers were released. The mar--
ket continued to grow steadily and by the end of  1999 
there were roughly 3.2 million subscribers, or 7 per 
cent of  the population. Following the numerous regu--

industry continued to grow as new products and serv--
ices, such as the “happy hour tariff ”, were introduced 

30 per cent of  the total telephony market in terms of  
total revenue and more than three times the number of  

At the present time there are four mobile operators 

licence in 2006. Vodacom and MTN together have a 
market share of  85 per cent. On the other hand, Cell 
C, which started in 2001, and the most recent operator, 
Virgin Mobile, which started operations in 2006, have 
a combined market share of  15 per cent, a fact that 

terms of  price price since mobile tariffs need to be 

While the regulatory wisdom is that this may protect 
the operators during the duopoly period from below-
cost pricing as a result of  price wars and consequently 

whether such a practice is ultimately positive from a 
consumer welfare perspective. As a result, the costs of  

than they could be when there is more liberal price-

growth of  mobile telephony can be attributed solely 
to service quality and the convenience of  prepaid 
mobile services. Furthermore, all four mobile network 
operators depend on the sole national operator 
Telekom for interconnection and are consequently 

Chart 6.10

South African telecommunications 
providers’ earnings growth*

Source:
Africa Foundation (2005).

* Earnings before interest, tax, depreciation and amortization.

Mobile market development

In 1993 two mobile operators, Vodacom and MTN, were 
licensed to operate mobile telephony services, and they 
operated as a duopoly until 2001. In November 2001, a 
third mobile licence was granted to Cell C, allowing full 

Chart 6.11

Fixed and mobile telephone subscriber 
growth in South Africa

Source: ITU World Telecommunication/ICT Indicators database.
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teledensity, it has been compensated for by continued 
growth in the number of  mobile subscribers. As already 
noted, the latter has been possible thanks to the rapid 
diffusion of  prepaid services and a general increase in 
competitiveness with the additional licences. According 

services and more than 90 per cent of  new connections 
are prepaid. Furthermore, Cell C estimates that 98 per 

market is undergoing radical changes, since Telekom 

to become fully operational in mid-2007. While some 

line operator and in the consequent creation of  a 

telecommunications market, others cite the fact that 
Neotel plans initially to use mobile technology for 

from its last mile connections and make the last-mile 
infrastructure commercially available to Neotel. This 
has led to suggestions that it is in fact yet another mobile 
operator instead of  a much-needed competitor.

5. Uganda

Overview of the telecommunications sector

a model for other developing countries that aim to 
develop and seek development impact from their 
mobile telephony sector. Although more than 82 per 

years the number of  mobile telephone subscriptions 

indicated in chart 6.13.

In 1995 the Ugandan Government issued a second 
network licence to Clovergem Celtel Ltd to foster 
competition and thus open the market to multiple 
mobile operators. In 1997 the Government decided 

Chart 6.12

Comparison of cost of fixed and mobile 
networks in South Africa,

2001–2006

Source:
World Telecommunication/ICT Indicators database.

Although universal access has increased noticeably, 
there are still important differences  in access and 
services between rural and urban households. The 
introduction of  prepaid service has helped lessen those 
differences, since the number of  prepaid subscribers on 
both national networks is now greater than the number 
of  contract subscribers. Moreover, new strategies 
have been adopted in order to increase accessibility. 

in refurbished shipping containers located in poorer 
communities. They not only offer prepaid calls that 
cost less than a third of  the commercial rate, but also 
generate job opportunities for the local community 

use of  public access phones, even among those living 
in areas that have mobile phone network coverage 

underscore questions raised about the value of  the 
“mobility” in mobile telephony for low-income regions 

Chart 6.13

Fixed and mobile telephone subscriber 
growth in Uganda

Source: ITU World Telecommunication/ICT Indicators database.
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to liberalize the telecommunications sector and 
therefore created an independent regulatory agency, 

considered to have been a turning point in the Uganda 
mobile industry since it is the year in which the second 

MTN subscribers surpassed the total number of  main 

from 17,098 in 1992 to 98,900 in 1998.20  In 2000, the 

the sale of  51 per cent to a consortium made up of  

may be a positive link between mobile penetration and 

this supposition. The rapid growth in the mobile market 

Box 6.3

Rural coverage of mobile networks in Uganda

Source: Celtel, MTN and Telnet.
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the Government in 1998, and to be implemented during 

the period 2000–2005 in order to foster investment 

and build ICT infrastructure.21 It should be noted that 

Uganda does not impose any limitations on foreign 
22

1,040,127 mobile subscribers compared with about 

line telephone networks was associated with great 

the introduction of  prepaid plans and the development 

of  innovative products, such as packages tailored to 

the low-income population, have had a positive impact 

on the spread of  mobile telephony. Overall, the UCC 

terms of  the freedom to make calls, and improved 

connectivity and mobility. Mobiles telephones are 

most people’s homes. In particular, mobiles have been 

the use of  mobile technology in improving knowledge 

Uganda.

Mobile market development 

With new market entrants and licences issued for 

the Ugandan mobile market,  mobile prices and 

providers, in addition to the privatized incumbent, has 

led to increasingly affordable prices and better quality 

of  service. While national GDP has had an average 

growth rate of  5 per cent since 2000, the mobile 

25 per cent per year since 1998, when MTN started 

to operate in the country. Despite the rapid growth 

in mobile telephony, the majority of  the population 

still does not have access to basic telephony as the 

infrastructures are still inadequate and tariffs are still too 

and over 39 per cent of  the population living below 

of, and a commentary on, rural coverage by the main 

providers.

On the other hand, international tariffs have on the 

whole been reduced. In December 2003, international 

D. Cross-country comparison

The rapid spread of  mobile telephony in low income 

to a much higher percentage growth in the number of  

mobile subscribers than in wealthier countries such 

percentage of  mobile subscribers grew by 494.25 per 

cent in Nigeria, 172.93 per cent in Uganda, 107.37 per 

The cost of  mobile telephone calls has changed in 

recent years and in particular from 2002 onwards. 

Although Nigeria and Uganda show the same trend, as 

tariffs for both peak and off-peak calls have decreased 

since 2002, for Nigeria the fall has been more dramatic. 

shows a decrease in costs for off-peak calls and a much 

Rates for the adoption of  mobile telephones and 

mobile teledensity differ vastly from country to 

country. Chart 6.14 describes the effect of  the entry of  

a second mobile operator in the market on the number 

of  subcribers. Table 6.4 provides data on the changes 

in mobile teledensity during the period 2002 – 2006. 

have a density of  between 5 and 10, and Uganda less 

than 5. Moreover, divergences within the same country 

are equally as large, a fact which suggests that current 

policies are effective in promoting ICT access in urban 

areas, while there is still a policy gap as regards rural 

a density of  as 25, while in most of  the rural ones 

teledensities are as low as 0.1. The overall telephone 

coverage is less than 45 per cent of  Nigeria’s total 

different. While national teledensity is quite high at 

46, rural areas have values of  5. On the whole, mobile 

penetration in rural areas of  the countries under 
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telephone penetration in rural areas, supply-side 

issues, namely a simple lack of  commercial incentive 

also be valid, as well as issues related to appropriate 

modes of  use relevant to rural populations, highlighted 

in part B.4. Whatever the case, connecting rural areas 

continues to be a major issue because, at current 

70 to 80 per cent of  the African population still 

lacks basic telecommunications infrastructure. This 

reinforces their economic marginalization and sustains 

the unattractiveness of  rural development as far as 

market-based, private-investment-led solutions are 

concerned. Moreover, this may be a manifestation of  

market failure which needs to be addressed through 

government intervention by means of  policies that 

improve incentives for investment, and ultimately by 

investing public funds to develop a supply capacity. 

On the other hand, pro-competitive policies, including 

market liberalization, competition and the establishment 

telecommunications services in urban areas.

E. Conclusions

This chapter has described how mobile telephones 

contribute to digital empowerment. Firstly, mobile 

telephony enables increasing digital inclusiveness 

through a platform that is growing in sophistication. 

growing in sophistication and functionality, such 

as digital photography and multimedia messaging, 

and increasingly provide useful functions previously 

available only with more costly personal digital 

Table 6.4

Change in mobile teledensity, 2002-2006

Source: ITU World Telecommunication/ICT Indicators database.

2002 2003 2004 2005 2006

3.8 5.0 7.8 13.5 18.5

Nigeria 1.3 2.6 7.2 14.1 24.1

South Africa 29.4 35.9 41.3 65.4 71.4

Uganda 1.5 2.9 4.2 5.3 6.7

Africa 4.5 6.1 9.0 14.8 20.5

Chart 6.14

Growth in number of mobile subscribers

Source: ITU World Telecommunication/ICT Indicators database.

Chart 6.15

Call costs in 2003:
mobile versus fixed lines*

Note: * Three minutes, local, peak-time, in $.

Source: ITU World Telecommunication/ICT Indicators database.
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mobile handsets provide a starting point for digital 

literacy.23 For many individuals and communities, 

once the initial hurdle of  ICT acceptance has been 

overcome, the adoption of  higher-level technologies 

may be less daunting. 

It has been demonstrated  that a major driving force 

behind the rapid growth of  mobile telephony use 

in Africa has been the improved supply of  services, 

which has been achieved by issuing licences to a 

larger number of  entrant providers. In the countries 

of  market competition. Moreover, the difference in 

growth, adoption and competitiveness levels can be 

the resulting developments in pricing, and comparing 

these data with the growth of  mobile subscriptions. 

achieved a higher level of  growth in the number of  

mobile subscribers than wealthier countries thanks 

to the implementation of  policies supporting mobile 

services development and competition in mobile 

where competition policy was implemented more 

slowly, has not shown a dramatic decrease in mobile 

charges and call tariffs. 

A number of  issues raised in chapter 6, dealing with 

web services of  the UNCTAD Information Economy 

Report 2006 equally apply to mobile telephony. The 

issues of  interconnection and the network effects of  

increasing outreach and access to mobile telephony 

necessarily entail a market environment increasingly 

marked by cooperation within, and competition among, 

networks and, in the case of  the present chapter, 

successful mobile providers and, more importantly, the 

growing mobile networks will be those that have the 

capacity to generate and sustain trust among business 

partners and consumers.

Regulatory authorities have a crucial role to play in 

this regard and Governments of  developing countries 

should support the establishment and development 

of  regulatory environments that provide mobile 

and trust that will facilitate ICT-enabled development 

and its positive implications for overall economic 

development. The regulatory environment is not static. 

Rather it is a set of  parallel processes that aim to balance 

and their employees. While consumer welfare is the 

bottom-line parameter, Governments can achieve their 

policy ambitions only by giving adequate attention to 

all processes, as the public interest embraces the totality 

of  the regulatory and economic outcome.

market liberalization, competition and the establishment 

telecommunications services in urban areas, the 

accessibility of  mobile services in rural areas is still 

low. From a technology perspective, mobile telephones 

are a workable solution for the development of  the 

information society in rural districts since they can 

appears to be no clear consensus as to which policies, 

if  any, can improve this situation.
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A. Introduction

Chapter 7

PROMOTING LIVELIHOODS THROUGH TELECENTRES

The multi-purpose applications of  ICT and the rapid 
fall in its costs have allowed innovative uses of  that 
technology in many poverty reduction programmes. 
Governments worldwide1 are developing and 
implementing ICT policies to support economic and 
social development. However, so far, the impact of  
ICT strategies and programmes in providing economic 
opportunities for people living in poverty has been 
limited. Attempts to provide wider access to ICT, 
including the establishment of  public ICT access 
spaces (telecentres) and programmes to develop ICT 

This chapter reviews the role of  a key policy instrument 
(telecentres) in promoting livelihood opportunities for 
people living in poverty, in line with earlier UNCTAD 
analytical work on ICT and poverty reduction. In the 
2006 edition of  this Report, UNCTAD proposed a 
pro-poor ICT framework2 to evaluate to what extent a 
policy or programme supports people living in poverty. 
The framework highlights 12 dimensions (the 12 Cs) 
that ICT programmes and policies supporting poverty 
reduction should consider (connectivity, content, 
community, commerce, capacity, culture, cooperation, 
capital, context, continuity, control and coherence). 
This chapter considers the “commerce” component 
of  that framework – that is, the need for ICTs to be 
relevant to the economic lives of  their users.  

To examine how ICTs can support means of  living for 
people living in poverty, this chapter will use the concept 
of  livelihoods. “A livelihood comprises the capabilities, 
assets (including both material and social resources) and 
activities required for a means of  living” (DFID, 1999). 
In other words, what is important for a person is not 
only the wage income that he or she may receive but 
also all the other assets (e.g. subsistence food, savings, 
physical assets, access to government support) and 
capabilities (e.g. education, access to markets, access 
to information, ability to communicate) that he or she 
may need to have in order to earn a living. 

Sustainable livelihoods approaches3 put people living 
in poverty at the centre of  development programmes 
and emphasize that programmes supporting poverty 

and people’s vulnerabilities, capabilities and assets, and 

Governments, civil society or private companies), 
organizations and social relations have on the ability 
of  men and women to pursue a strategy to escape 
from poverty. Thus, using telecentres for promoting 
livelihoods4 requires an understanding of  how they can 
support people’s capabilities and assets, how they can 
address their vulnerabilities, and how they can work 

context shaping those livelihoods. 

for using ICTs in order to support livelihoods. The 

of  telecentres and of  how telecentres can support 

of  the survey conducted by UNCTAD (2007) among 
telecentre networks.  The subsections that follow 
present, respectively, examples of  best practices 
regarding how telecentres are promoting livelihoods, 
and a discussion of  the challenges ahead. Section C 
provides a checklist of  elements to take into account 
when using telecentres for supporting livelihoods. 
This checklist expands the commerce component 
of  UNCTAD’s 12 Cs pro-poor ICT framework.5

Some general policy recommendations addressed to 
Governments and telecentre networks for enhancing 
the role of  telecentres in promoting livelihoods are 
also made. 

B. The case of telecentres 

1.  How telecentres can promote 

livelihoods

Telecentres are public facilities where people can access 
the Internet, computers and other information and 
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communication technologies to gather information, 

communicate with others and develop digital skills 

(telecentre.org). A telecentre may be, for example, 

a public library providing Internet access and basic 

digital literacy training courses (e.g. Biblioredes in 

Chile) or a community development centre providing, 

among other services, Internet access to meet the 

information needs of  the community (e.g. the 

Pallitathya telecentre in Bangladesh featured in box 

7.1). Cybercafes are “privately owned, primarily urban 

establishment providing limited services, such as e-

mailing and browsing” (Fillip and Foote, 2007, p. 19). 

Telecentres may come in varied forms and names (e.g. 

village computing, information kiosks, community 

multimedia centres), but they have a common goal: to 

serve the community and support local development. 

This developmental characteristic distinguishes 

telecentres from cybercafes. Telecentres are often a key 
policy or programme to bridge the digital divide, and 
some Governments include a telecentre programme as 
part of  their national ICT policy.6

countries started in the late 1990s. Financial, political 
and sociocultural sustainability concerns pose a 
challenge to the existence of  telecentres and some of  
them have had to be discontinued or reduced in scale. 
Nevertheless, telecentres continue to play a critical role 
in supporting an inclusive society. Given the limitations 

areas, telecentres are increasingly recognized as a public 
good and a development instrument worthy of  public 
support (Fillip and Foote 2007). Telecentres, since 
they support underserved communities, will often 

Box 7.1

How telecentres are supporting livelihoods: some examples

Pallitathya – network of rural information centres (Bangladesh)

Mr. Nurul Islam Khan produces rice, together with beans, bitters and bottle gourds, on his land. He supports a six-member family with an
average monthly income of BDT 8,333 ($120). One day he found that his cultivated vegetables were attacked by harmful insects. He sought
information from the Pallitathya Kendara (the local rural information centre) and used audiovisual CDs to obtain the desired advice. Mr. Khan
successfully applied the prescribed insecticides and saved his crop and, above all, his livelihood. He was able to prevent a total loss of BDT
8,500 ($123 USD) without paying any fee for the service offered by the Pallitathya Kendra. He thinks that the information services provided

regularly visit the farmers in the area to provide them with the necessary information.

Ms. Najmunnahar looks after her family, which has an average monthly income of BDT 2,000 ($29). She heard about the different services

centre to collect printouts of different embroidery designs and paid BDT 5 (7 US cents). Ms. Najmunnahar used the designs to make beautiful
rural blankets known as Kantha. Her designs brought her praise, and they have given her a certain standing in the neighbourhood. She is
very pleased with the service received and will be glad if the centre can provide training for making clothes and accessories.

Ajb’atz’ Enlace Quiché Association (Guatemala)

Mayan culture and linguistics and the provision of educational services.  In the association’s community telecentre, adult students on the «Up
to date with ICT» training course

Partnerships for e-Prosperity for the Poor (Indonesia)

Telecentre Muneng, in East Java province, has inspired the establishment of Gabungan Pemuda Terampil dan Kreatif (GPTK), a cooperative

breeders established GPTK in December 2005 with an initial investment of 3 million rupiah ($330) and a working capital of 300,000 rupiah

through the Internet. Substantial requests and orders for crickets from several big cities in Java had surprised them and made them more
enthusiastic and convinced of the potential of cricket breeding.

Source

Cowell and Marinos (2006).
Pe-PP (2007).
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permanent. In the longer term, telecentres may be 
able or expected to be self-sustainable, and the private 
sector may start offering some of  the services in an 
affordable manner. Moreover, today, telecentres often 

operate and from a greater understanding of  best 
practices for dealing with sustainability.7 Although there 
is no one sustainable telecentre model, sustainability 
can be achieved through the provision of  value-added 
services, by working in partnership with others in the 
public and private spheres, and by timely scaling-up to 
build on existing experiences, capacities and resources 
(Fillip and Foote, 2007). 

How can telecentres support the livelihoods of  people 
living in poverty? Telecentres may, for example, 
support the development of  technical and business 
skills, provide access to key information, facilitate 

and/or provide micro-entrepreneurship support. Box 
7.1 provides examples of  a telecentre in Guatemala 
that supports teachers in developing ICT skills and 
telecentres in Bangladesh that help farmers reduce 
vulnerabilities and women enhance their income-
generating activities. Telecentres are also centres for 
dissemination and consumption of  science, technology 
and knowledge. As box 7.1 shows, telecentres facilitate 
access to knowledge and support the dissemination of  
productive methods.

The examples in box 7.1 are an illustration of  how 
telecentres promote economic opportunities and 
sustain livelihoods. However, as the results of  an earlier 
UNCTAD survey (2006b) among Chilean telecentres 
show (see box 7.2), the promotion of  economic 
activities through telecentres may not be widespread 
or may pay limited attention to the needs of  some user 

been successful in promoting e-government services, 
only a small number of  them are designed to support 
economic activities, and capacity-building programmes 
in trade and business are not mainstreamed.  Secondly, 
there is limited understanding of  how women and men 

fewer opportunities for using ICT to support their 
livelihoods. 

A study by Parkinson and Ramírez (2006) has assessed 
to what extent the Aguablanca telecentre in Cali, 
Colombia, is supporting livelihoods. It shows that 
the telecentre supported only some of  the livelihood 
strategies employed by the community.  Residents 
used the telecentre mainly to develop social assets 

in the long term by investing in education to improve 
formal employment prospects, even when current 
opportunities in the community lie primarily in 
informal employment. Other livelihood strategies 
were not being served through the telecentre, for 

through the conversion of  human or physical capital 
(i.e. formal employment or informal employment), 

other assets (i.e. house ownership), and (c) reducing 

unemployed “rarely used the telecentre for searching a 
job and most considered it inappropriate for that use”. 
The self-employed “rarely used the telecentre, or had 
any ambition to use it, in support of  their business 
needs”.

Telecentre managers and promoters can conduct similar 

can support local livelihoods. Such analysis, although 

decisions regarding the role of  telecentre networks and 
support policymakers in their analysis and promotion 
of  policies that can support the livelihoods of  people 

be considered in assessing the livelihood dimension 
of  telecentres, from the point of  view of  commerce, 
within the broader 12 Cs pro-poor ICT framework 
developed in the Information Economy Report 2006.

The following section provides a broader analysis of  
how telecentres, as institutions, are supporting the 
livelihoods of  people living in poverty. The analysis is 
based on key elements of  the sustainable livelihoods 

poverty, an acknowledgement of  people’s different 
assets and the strategies women and men can follow, 
and a holistic approach (where in addition to building 
capacities, development efforts take the context, 
structures and processes into account). However, 
UNCTAD’s analysis focuses on how telecentres 
support economic activities, and does not explore 
other areas important for sustaining livelihoods, such 
as physical well-being, which are not UNCTAD’s areas 
of  expertise.

2.  Telecentres’ impact on supporting 

economic opportunities for 

sustainable livelihoods

To examine, at the broader level, to what extent current 
telecentres are supporting livelihoods, UNCTAD, in 
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Box 7.2

A gender perspective on supporting livelihoods through ICT:
the case of Chilean telecentres

In 2006, UNCTAD conducted a study on Chilean telecentres and their contribution to poverty, in particular among women. Chile was selected
as a case study because the Government has put in place a broad ICT strategy for development that includes support for Chilean telecentre
networks. Chile>s development in the last decade, including in the area of access to and use of ICTs, has been notable. However, wide
gender and economic disparities, including in ICT access and use, persist (Cecchini, 2005). Recent data (Cecchini, 2005; PNUD, 2006)
show substantial inequalities in ICT access owing to income and geographical differences. For instance, in 2003, among the richest decile,
three quarters had mobile telephone access and almost half had Internet access, while among the poorest decile, only one quarter had
mobile telephone access and 1.4 per cent had Internet access (PNUD, 2006). In 2000, only 0.8 per cent of rural households had access
to the Internet compared with 9.4 per cent of urban households (Cecchini, 2005, p. 29), and at the regional level, in 2003, while Santiago’s
Metropolitan region had a 9 per cent Internet penetration rate, the Maule region Internet penetration rate was 1.7 per cent (PNUD, 2006, p.
39).

The research used UNCTAD’s 12 Cs pro-poor ICT framework as the point of departure for a survey and follow-up interviews among
stakeholders from different Chilean telecentre networks. The 15 in-depth responses, albeit from a limited number of participants,8 provide a

users) about the capacity of telecentres to support livelihoods.

different actors; (c) it has implemented a large-scale ICT literacy campaign; and (d) it has had successful experiences in sustainability and
community involvement

take for granted, the importance of telecentres for reducing poverty; (b) there is limited understanding of how poor men and women use and

Regarding the commerce dimension, Chilean telecentres participate in the broad promotion of a number of e-government services related to
economic activities, and there are examples of successful adhoc collaboration with partners promoting the use of telecentres in that regard
(for example, to complete tax returns online). There are also telecentres, even though limited in number, that support economic activity, such
as those from SERCOTEC (Chile’s Technical Support Service) and from FOSIS (Chile’s Social and Solidarity Investment Fund).

providing access to their online services, and the issue is the ICT capacity of these other entities. For instance, telecentres do not provide

by the Chilean Undersecretariat of Telecommunications (SUBTEL, 2005, p. 74), the main failing of Chilean telecentres is their inability to
have a noticeable economic impact.

The major challenges for Chilean telecentres with regard to supporting women’s economic opportunities, as highlighted by respondents,

- There is limited awareness among women living in poverty of ICT opportunities.

- Few women have a regular job.

- Local governments are not particularly interested in supporting poor women entrepreneurs.

- Managers are not trained in this area.

- Capacity-building programmes in trade and businesses are not mainstreamed.

- There is a lack of resources.
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collaboration with telecentre.org,9 carried out a survey 

(in 2007) among telecentre networks10 on the impact of  

telecentres on promoting economic opportunities. 

The questionnaire targets telecentre networks rather 

than individual telecentres for a number of  reasons. 

One reason, in addition to practical reasons, is that 

telecentre networks play an important role in creating 

dynamics within the telecentre movement, in pooling 

resources to, for example, develop content and 

training materials, in sharing best practices, in creating 

partnerships and, in summary, in being able to bring 

about changes. 

The questionnaire (in annex 2) was sent to 84 

coordinators and leaders of  telecentres11, and over 

a quarter of  them (22) responded. The respondents 

represented 22 different networks in 21 countries 

across Africa (7 responses), America (6 responses), 

Asia (7 responses) and Europe (2 responses), which 

serve over 7 million users a year. The large majority 

of  the respondents were from telecentre networks in 

developing countries. There were four responses from 

two developed countries (Canada and Spain), and 

these are also valuable since those networks also aim at 

supporting vulnerable communities. The complete list 

of  respondents is provided in annex 3. 

The following subsections present and review the 
12 The survey should not be regarded 

as a statistical representative account but as an 

overview of  how telecentres are supporting economic 

activities in different circumstances. The results are 

contrasted with the existing literature on telecentres 

and complemented with information provided by 

the telecentres themselves. As the responses to the 

questionnaire come from diverse telecentre networks 

with different objectives, sizes, and experiences, and 

while the analysis takes into account the spectrum 

of  networks, some of  the results may not accurately 

Profile of telecentre networks that responded 

to the questionnaire

In terms of  size, most networks (73 per cent) have 

fewer than 100 telecentres and a third have fewer 

than 25 telecentres but three large networks each have 

between 300 and 900 telecentres. Most of  the networks 

old (established in 2003 or after), and over 80 per cent 

of  them were established after the year 2000. In 2006 

six networks were established; furthermore, there are 

indications that at least two other networks are being 

established in Rwanda and the Dominican Republic, 

Chart 7.1

Main sources of finance

Note: * (such as sales of training, business services, etc)
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and that discussions are taking place about setting up 
one in Indonesia. All of  this suggests that there is an 
ongoing expansion in the establishment of  telecentre 
networks. 

In terms of  budget size, nearly half  of  the networks 
reported that the annual cost of  running the telecentre 

the annual cost was between $250,000 and $5 million, 
and for four networks it was above $5 million. The 

Chart 7.1 shows that only one third of  the networks 
are predominantly funded (over 75 per cent of  total 

the case, they largely depend on government grants 
(three networks) or donor funds (three networks). The 
chart also shows that over two thirds of  the networks 
charge user fees or charge for the sale of  services to 

networks, user fees or the sale of  services represent 

There is only one exception: one network is entirely 
funded by government grants/subsidies. On average,13

donors and Governments are the largest providers of  
funds (providing, respectively, 30 per cent and 24 per 
cent of  the funds of  a network), followed by user fees, 
sales and in-kind contributions, which provide around 

Chart 7.2

Composition of telecentre networks
Rural vs. urban

Notes: 1 The network has up to 25% of its telecentres in a rural
 area.

2 The network has between 25% and 75% of its telecentres
 in a rural area.

3 The network has over 75% of its telecentres in a rural
 area.

Chart 7.3

Composition of telecentre networks
Basic vs. multi-purpose

Notes: 1 Up to 25% of the telecentres of the network are multi-pur
 pose.

2 Between 25% and 75% of the telecentres of the network
 are multi-purpose.

3 Over 75% of the telecentres of the network are multi-  
 purpose.

15 per cent each. 

The telecentres served through these networks are 

mainly rural and multi-purpose (that is, telecentres, 

in addition to access to telephones, computers, the 

Internet and/or radios, offer access to other value- 

added services such as training and business support 

services). Charts 7.2 and 7.3 provide an overview of  

the composition of  telecentre networks. 

In nearly a third of  the networks there is a balanced 

representation of  female staff  – that is to say, women 

represent from 40 to 60 per cent of  the network staff  

(see chart 7.4). However, one third of  the networks 

still have a limited female ratio (women represent less 

that 30 per cent of  the staff). 

Users

To understand how telecentres support livelihoods, 

telecentres support? 

The 17 networks that reported data support over 

7 million users per year. Half  of  the networks have 

fewer than 15,000 users per year, while the other half  

have over 100,000 users per year. The survey asked 

the telecentre network leaders to identify their two 
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or three main user groups. Responses to the open 
question varied widely: some networks highlighted 
students, others the unemployed or new immigrants 
(in developed countries), but most responses did not 
identify the two or three main group of  users.

Regarding female users, on average,14 women represent 
around 40 per cent of  users, and the majority of  
telecentre networks have a balanced ratio (40 to 60 per 
cent) of  male and female users. However, there are 
great differences in female user ratios across networks 
(ranging from 15 per cent to 60 per cent) and three 
networks have a female user ratio of  below 30 per cent 
(see chart 7.5). Other studies (e.g. Kumar and Best, 

balance among telecentre users to the detriment of  
female users. 

It should be noted that the number and the gender of  

in the Solomon Islands indicates that women often 
send their husbands to the radio station to transmit a 
message that they (the women) want to send (Chand et 
al., 2005, p. 39). 

depends on the network’s aims and design. For 
example, in the telecentre of  the Ajb’atz’ Enlace Quiché 
association in Guatemala (Cowell and Marinos, 2006), 
an association that focuses on supporting education 
and training by and for Mayan people, three quarters of  

the wider community) and the large majority of  users 
are students, and among adults, nearly half  of  them 
are teachers. User demographic analyses reveal that 

target one group of  users) are not necessarily used by 
the whole community. For example, a recent survey 

Networking are mainly young (83 per cent were under 
the age of  30), male (72 per cent) and educated (all 
users are literate, although the national literacy rate is 
only 53 per cent).

Services provided

A second step to understanding how telecentres 
support livelihoods is to examine the services offered 

economic activities of  the community?

General services

A review of  the types of  technologies available across 
the telecentres reveals the kind, and delivery format, of  
services that can be provided. For instance, telecentres 
offering broadband Internet access can provide a 
wider number of  services (e.g. downloading online 
training materials, VoIP) and perform a broader 
range of  activities (e.g. buying and selling online) than 
telecentres offering limited access to the Internet. 

Over 80 per cent of  the networks provide access to 
computers in more than 75 per cent of  their telecentres, 
that indicates that providing access to a computer is 
an essential service (see chart 7.6). All the networks 
that responded to the questionnaire provide access, at 
least in some of  their telecentres, to the Internet via 
dial-up15 or broadband, or both. However, broadband 
access to the Internet is still not available in a quarter 
of  the networks. Few networks offer access to radio 
broadcasting, and when they do, it is to a limited extent 
– only one network offers it in more than 25 per 
cent of  its telecentres. Access to telephone, fax and 
photocopier services varied widely across networks. 

Chart 7.4

Percentage of female staff among 
telecentre network staff

Chart 7.5

Percentage of female users
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The range of  services provided by telecentres evolves 

with technological developments and as different 

technologies become more affordable. For example, the 

telecentre network in the United Republic of  Tanzania 

reports that telephone services are no longer offered 

because of  the emergence of  mobile telephones and 

an increasing use of  VoIP. 

Training services

Training services can help develop competencies that 

telecentre users need in order to conduct economic 

activities – that is, to enhance their human capital, which 

they may be able to exchange in the short or longer 

to build the competencies required for the economic 

activities that trainees undertake or will undertake and, 

additionally, trainees must be able to apply those skills. 

The questionnaire enquired about the different types 

of  training services the telecentres provided and to 

what extent they were provided across the network.  

Chart 7.7 shows that telecentres mainly focus on 

providing basic ICT skills:16 all networks provide basic 

ICT skills and three quarters of  them consistently 

provide such training through their telecentres. More 

advanced ICT skills training in the use of  advanced or 

functions of  generic ICT tools is provided in nearly 

all of  the networks, but a large proportion of  them 

provide it only to a limited extent (i.e. in less than 25 

per cent of  their telecentres).

The development of  basic literacy skills (the ability to 

read and write) is supported by numerous telecentres. 

Half  of  the networks provide training in those skills 

either consistently (i.e. in more than 75 per cent of  

the telecentres) or in a considerable number (25 to 

75 per cent) of  telecentres. This is one indication that 

networks are reaching people living in poverty. 

Training to develop skills important for developing 

economic activities, including e-business skills,17

general business skills (e.g. marketing and management) 

tourism), is provided in over half  of  the networks to a 

limited extent (less than 25 per cent of  their telecentres). 

This means that there is scope for expanding the 

provision of  that type of  training by replicating within 

networks services already being provided by telecentres 

in the same network. Only one or two networks 

consistently provide (i.e. in more than 75 per cent 

of  their telecentres) training in e-business or broader 

business skills. Some networks do not provide training 

services for e-business skills (three networks), general 

skills (three networks). 

providing? The telecentre network of  Asturias 

(Spain) organizes training courses for businesses and 

Chart 7.6

General services provided by the telecentre networks

Notes: 1 The service is provided by < 25% telecentres.
2

3 The service is provided by >75% of the telecentres.
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entrepreneurs to become familiar with searching for 

employment opportunities and recruiting personnel, 

communications, searching online for products, 

services and competitors, managing security (how to 

make security copies and protect from cybercrime), 

and organizing business trips. After those training 

in the number of  wage employees and self-employed 

users (Fundación CTIC, 2006). In Bangladesh, the 

Community Information Centres organize a training 

programme on “how to start up a new business”, which 

explores information available on the web and how the 

telecentre can help users request a trade licence or a 

bank loan (Shahid Uddin Akbar, SEBA Coordinator, 

GPCIC, UNCTAD questionnaire, 2007). 

Business-related services

To further examine the extent to which telecentres 

support economic activities, the questionnaire enquired 

about the business support services being offered by 

telecentres. 

The service most consistently provided, and by far, 

is “searching for information”. All networks provide 

this service and 13 networks do so in the majority 

of  their telecentres (chart 7.8). The other two 

business-supporting services more widely available 

are “searching for/advertising jobs” and providing 

access to “government services” (a third of  the 

networks provide those services in the majority of  

their telecentres). Other services often supported 

information”, “typing”, “business communications” 

and supporting “employment opportunities”. Some 

networks provide support for “designing and creating 

websites”, “developing content”, “buying and selling”, 

and developing “business opportunities”. 

In Indonesia, to empower and mobilize poor 

communities for economic activities, and on the 

telecentre has an infomobilizer – that is, a person that 

supports the development of  the community by, among 

other things, using and promoting the use of  relevant 

information. The infomobilizer helps the community/

village identify its needs and its opportunities to 

improve livelihoods (for example, acquiring new 

agricultural skills, expanding the marketing of  village 

products and linking to experts for information). 

Moreover, websites to promote village products and 

tourism are developed. 

Among responding telecentres, there is limited 

support in the areas of  “advertising”, “accountancy”, 

of  “payments”, “export/import and trade facilitation”, 

“data management and storage”, “taxation”, and 

“innovation/research and development”. Each of  those 

services is provided in less than half  of  the networks. 

Notes: 1 The service is provided by < 25% telecentres.
2

3 The service is provided by >75% of the telecentres.

Chart 7.7

Training services provided by the telecentre networks



278 CHAPTER 7 PROMOTING LIVELIHOODS THROUGH TELECENTRES

INFORMATION ECONOMY REPORT 2007-2008

Successful experiences of  other networks in supporting 

some of  these services (such as taxation in the case 

of  Chile (box 7.3)) suggest that there is substantial 

scope for expansion. However, expanding the offer 

of  business-related services requires the existence of  

or other government services may need to be led by 

the Government. Also, some of  the above areas (e.g. 

trade facilitation and banking) require specialized skills 

or additional infrastructure not always available. 

Business-related services can be supported in a number 

of  ways: 

(b) As part of  broader training courses – for example, a 
general course on ICT may show how to search the 

conduct payments online and access different e-
government services; 

(c) Adhoc support provided by staff;

(d) Provision of  the service by the telecentre itself. 

Survey responses (chart 7.9 a, b, and c) show that to 
support business-related services telecentres mostly 
provide the service itself  or provide adhoc support. 

Chart 7.8 a, b

Business-related services provided by the telecentre networks

Notes: 1 The service is provided by < 25% telecentres.
2

3 The service is provided by >75% of the telecentres.
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Notes: 1 The service is provided by < 25% telecentres.
2

3 The service is provided by >75% of the telecentres.

Box 7.3

Making life easier: government services provided through the telecentres

The Government of Chile, as part of a campaign to ensure that all tax declarations are completed online, has developed a cooperation
agreement with telecentre networks across the country. Telecentres provide free access, or access at a reduced fee, access to the Internet

complete their tax declaration throughout 578 telecentres operated by INJUV, Biblioredes, Sercotec, Confedech and Conupia, as well as
73 cybercafes.

Jhalawar, India:  Janmitra improves citizens’ access to government services in rural areas.

Janmitra is a network of 30 kiosks providing one-stop access points for various government services, such as land records and application

which are then delivered to the user by the kiosk owner either by hand or by courier. All other land-related records are manually provided
by the patwaris.

such projects do not necessarily need to be connected to the Internet. Despite numerous challenges, the integration of various e-services and

charging users for their service in enabling the latter to access government services) has worked better than if the telecentres had been
manned by government-employed staff.  However, e-governance services are possible only when government departments streamline and
e-enable them to function. A crucial lesson learned from the Janmitra project is that a close partnership with government is essential.

Source

Harris and Rajora (2006).

Chart 7.8 c

Business-related services provided by the telecentre networks
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Chart 7.9 a, b and c

Approaches used by telecentres to support business-related services
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Those services are supported to a lesser extent with 

information”, “creating websites”, and “typing”, 
and secondarily for supporting “job searching” and 
“employment opportunities”, for conducting “business 
communications” and accessing “professional or 

network offers training in “banking”, or “export/
import and trade facilitation”, and only one network 
offers training (as part of  a broader training course) in 
conducting payments online. 

Overall, there is limited explicit effort to build 
capacities in several business-related areas and to 
mainstream business-related training, the reasons 
probably being the greater complexity (telecentres 
have started by providing more basic services) and 

can provide adhoc support in a convenient manner, 
but it is unrealistic to expect that they can provide 
in-depth support in all the different areas. Rather, 
telecentres “in the future will not be a one-stop shop 

where computing is a means for delivery of  services 
from many back ends that support individual retail 
outlets” (John Sherry, quoted in Bell, 2006 p. 18). 
Some basic e-business training could be developed by 
the telecentre networks or integrated into more general 
ICT training courses (e.g. how to buy and sell online, 
online payments, etc.). Several telecentres are starting 
to include a wider range of  specialized training services 
for micro-entrepreneurs. In Guatemala, Enlace Quiché 
(box 7.1), in collaboration with Fundación Omar 
Dengo, is developing a training course for small and 
medium-sized enterprises (SMEs) in Central America 
to support productivity, facilitate their administrative 
and productive processes and support the development 
of  management capacities, including leadership, 
entrepreneurship and technical skills. Training of  
greater complexity, particularly when it deals with 
specialized topics (e.g. exporting and importing goods), 
may be better developed and provided in collaboration 
with specialized organizations such as trade-supporting 
organisations, business-promoting agencies, banks, 
and so forth. Later on, this chapter examines the type 
of  organizations that telecentres are working with, 
providing an idea of  which organizations could be 
further involved to support business-related services.  

Often, as respondents concede, telecentres would 
like to offer business-related services, but they are 
limited by their “lack of  resources and partners to 
support such projects” (Kenneth Chelimo, National 

Coordinator of  Kenya’s Network of  Telecentres), and 
“the lack of  information available in digital formats 
and the low levels of  local business development 
and connectivity” (questionnaire respondent). There 
an expectation (“this is an area we have just started 
working in”, Julia Pieruzzi, Uruguay National Director, 
CDI) that as networks acquire experience and as 
Governments develop online services, a wider range 
of  business support services will be provided across 
the telecentres. 

Economic focus: objectives and sectors

responded to the questionnaire support economic 
activities where possible (see chart 7.10), less than a 
quarter of  the networks reported that supporting 
economic activities is their main objective. Two 
telecentre networks (Red Conecta and Fundación CTIC 
in Spain) have a clear mandate that does not include 
supporting economic opportunities beyond supporting 
employment access through the development of  ICT 
skills and job advertising. Several telecentres stress the 
importance of  their social and educational goals, and 
the relevance of  services in those areas for developing 
economic opportunities. Thus, as supporting economic 
activities is not the main goal for many organizations, 
resources are often not focused in these areas. 

Chart 7.10

Extent to which supporting economic 
activities is an objective

of the telecentre networks
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Telecentres have the potential to support different 
economic areas. For example, in the aboriginal 
northern communities of  Canada, the Community 
Access Programme of  Nunavut helps artists in the 
booming local crafts industry to create websites,18 to 
sell their products and to trade through eBay. Users in 
the tourism sector use the centres to create websites 
for advertising purposes. As the Secretary-Treasurer 
of  N-CAP explained (UNCTAD questionnaire, 2007), 
local business people who cannot afford a computer 
and visiting scientists needing connection to the 
Internet use the facilities to gather information and 
manage e-mails. The telecentres also support visiting 

training and access to distance education, as well as 
access to both government and non-government health 
information. Several of  the telecentres specialize in 

The survey asked each telecentre network whether 
their telecentres provide support or offer services 
related to twelve broad economic sectors. The two 
economic sectors in which telecentre networks 
provide most support or offer most related-services 
are, obviously, the information and communication 
sector, and the educational sector. Those sectors are 
consistently supported or serviced by over half  of  the 
telecentres (chart 7.11). Another two widely supported 
sectors are arts and entertainment and the primary 

of  the telecentres. The health sector is supported in 
nearly all of  the networks; however, only two networks 
support this sector in the majority of  their telecentres. 
Rather surprising is the fact that only two networks 
consistently support the public administration sector 
and half  of  the networks still do not support it. The 
tourism sector is supported by over two thirds of  the 
networks, but no network consistently supports that 
sector. Trade and tourism are supported to a limited 
extent in 40 per cent of  the networks, a fact which 
indicates that there is potential for sharing practices 
among telecentres within the same network. The 

activities are rarely supported, and services or support 

provided. In general, the responses from the survey 
indicate that telecentres support some economic 
sectors, but there is potential to intensify the support 
and offer related services for a number of  sectors, 
such as public administration, trade and tourism, and 
to explore opportunities for telecentres to provide 
services important for conducting business, such as 

To understand to what extent people living in poverty 

survey enquired how often, and how, services are 

Notes: 1 The service is provided by < 25% telecentres.
2

3 The service is provided by >75% of the telecentres.

Chart 7.11

Economic sectors supported or serviced by telecentre networks, by level of support
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unemployed, the disabled, people living below the 

national poverty line), to businessmen/women, and 

often suggest that a key user group is students (e.g. 

Kumar and Best, 2006), the UNCTAD survey also 

students are the group most often targeted, as well as 

women and people living in poverty (chart 7.12). Over 

half  of  the networks always target their services to 

people living below the national poverty line, women 

and students. And over one third of  the networks 

always target their services to the unemployed and to 

targeted are disabled people and entrepreneurs. 

An overwhelming majority (over 90 per cent) of  

the telecentre networks indicated that each of  the 

following methods of  targeting services is employed 

in their network: 

- The training content is adapted to the target 

group.

groups when designing the training (i.e. timing of  

the courses, location, etc).

audience.

However, only some networks (less than a third) offer 

of  targeting services indicated by respondents, and not 

mentioned above, include targeted marketing and the 
fact that the courses are free for the users. 

The only obvious conclusion that can be drawn 
from those responses is that telecentres use a variety 

support. Telecentre networks would need to conduct 

how effective the different methods are in targeting 
different community groups. 

The environment: important factors and 

challenges

The context in which telecentres work shapes their 
role and ability to support livelihoods. For example, the 
regulatory environment and the quality of  the general 
infrastructure condition the type of  technologies that 
are available in a community and their affordability. 
The level of  development of  the private sector, the 
public sector and civil society conditions the range and 
type of  services that are available and can be offered 
through the telecentres.

The survey asked network leaders to identify which 
factors are important for a telecentre with regard to 
supporting livelihoods and to what extent they are in 
place. Charts 7.13 a, b, c and d show how different 
environmental factors were rated. The brown shape 
shows how important a factor is believed to be, while 
the orange shape indicates the extent to which it is 
present. The closer the brown/orange shape is to the 
outside of  the net, the more important the factor is or 

Chart 7.12

Social groups targeted by telecentres
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the more it is present. Thus, the brown area surface 
between the two shapes highlights the relative extent 
to which a particular condition is being met. In other 
words, the larger the surface, the greater the impact of  
improvements in the environment factor will be. The 
charts present average opinions and they may thus mask 
substantial differences across different networks. 

Regarding the broader environment (chart 7.13a), 
responses highlight two issues as important and not 

and, second, the economic and business conditions. 
Interestingly, telecentre leaders do not consider the 
legal and regulatory environment as important as other 

general broad conditions. This may be explained by the 
fact that telecentre leaders may be inclined to consider 
more important those issues that are closer to their 

Chart 7.13b, which looks at the skills available and at ICT 
use in the community, points out that basic literacy skills 
(the ability to read and write), ICT skills, and language 
skills (other than with regard to the mother tongue) are 
factors that, although important, are currently present, 
while the areas that would require more attention are 
the development of  occupational and business skills 
and the development of  a critical mass of  ICT users 
in the community. The development of  a critical mass 

Chart 7.13 a, b, c, d

Environment conditions: their importance and the extent to which they are being met

Chart 7.13a Environment Chart 7.13b Skills and use

Chart 7.13c Telecentres Chart 7.13d External support



  CHAPTER 7 PROMOTING LIVELIHOODS THROUGH TELECENTRES 285

INFORMATION ECONOMY REPORT 2007-2008

of  ICT users, which is non-existent particularly in rural 
areas, is an obstacle that telecentres themselves try to 
address by providing training in ICT skills. 

Telecentre features (such as the objectives of  the 
telecentres, their location, the range of  services offered 
and their affordability) and the availability of  relevant 
content are considered highly important by telecentre 
leaders (chart 7.13c) – which is logical given their 
closeness to them. More importantly, respondents 
highlight the lack of  relevant content as a condition 
not being met to support livelihoods, followed then 
by the range of  services offered by telecentres and 
affordability. The fact that telecentre leaders consider 
that there is a greater gap in the provision of  relevant 
content than in the affordability of  telecentres 
reinforces the observation that “the content and 
services sector supporting village computing is still 
in its infancy” (Bell, 2006, p. 24) and the importance 
of  having locally developed content, which is of  good 
quality, and relevant to the livelihoods of  the users. 
“Content and services that are particularly relevant and 
that have an increased potential to generate revenue 
are those that are integrated into business and trading 
activities” (Bell, 2006, p. 24). 

Chart 13.d explores the type of  support important for 
telecentres. The participation of  civil society (ownership 
of  telecentre programmes) is rated as the most 
important, followed by political support. However, the 
greater gap is in the support received from the private 

ownership (Amariles et al., 2006) and political support19

for creating an enabling environment (e.g. Gerster and 
Zimmerman, 2003) for telecentres, but also highlight 
the fact that there is scope for engaging further with 
the private sector. 

Most telecentre networks receive some form of  

support is not available for telecentres in poorer 
countries (e.g. Bangladesh, Congo, Kenya, Nepal, 
Mali, United Republic of  Tanzania). The ministries 
that most often provide support are the Ministry of  
Telecommunications or ICT, followed by the Ministry 
of  Education, the Ministry of  Social Affairs/National 
Development and the Ministry of  Agriculture. 

Among respondents, Chile – a State with a strong 
government vision to promote and adopt ICT (EIU, 
2007, p. 3–4) – is the country where most ministries 
are involved in supporting telecentre networks. For 
instance, only respondents from Chile acknowledge 
receiving support from the Ministry of  Finance/

Economy/Trade.

The Partnerships for e-Prosperity for the Poor (Pe-

PP) in Indonesia is a programme funded by the United 

Nations Development Programme (UNDP) and 

implemented by the National Development Planning 

Agency. The national Government provides strategic 

support, involving many ministries, such as the Ministry 

of  Communication and Information, the Ministry of  

Research and Technology, the Ministry of  Education 

and the Ministry of  Agriculture. It also collaborates by 

sharing content, training programmes, and networking 

telecentres and by funding buildings, operational costs 

(that is, Internet connection) and human resources. 

One of  the objectives of  the Pe-PP is to mainstream 

ICT for poverty reduction in the national poverty 

reduction programme

Use and impact

To understand the impact of  telecentres, the survey 

asked telecentre leaders about the purposes for which 

the different user groups use the telecentre, and about 

their perception of  the positive and negative impact 

that telecentres may be having in the community. 

In terms of  use, the responses were very clear. The 

three more common purposes of  using a telecentre 

are “personal communications”, “searching for 

information” and “receiving training”. Other purposes, 

including “buying and selling goods and services”, 

“business communications” and solving “administrative 

matters”, are rarely perceived as one of  the two key 

purposes (see chart 7.14). This is consistent with other 

2005) shows that according to users, telecentres’ 

main impact on their quality of  life was in the area of  

information and knowledge, as well as communication. 

countries20

that they were mainly used for communication and 

entertainment, rather than for economic purposes. 

understand why in some cases telecentres mainly 

support informational and entertainment activities (Is 

it because of  a lack of  services available and a lack 

of  support for conducting economic activities? Is 

it because there are other local organizations better 

placed to support such activities?), and to explore the 

scope and mechanisms for promoting a more varied 

and deeper use of  telecentres. 
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By user group (see chart 7.15), the perception is 
that self-employed users make more diverse use 
of  the telecentre, and that for that group “business 
communications” are more important than “personal 
communications”. Other groups perceived as having, to 
a limited extent, other key purposes besides “personal 
communication”, “searching for information” and 
“training” are the unemployed (“solving administrative 
matters”), the employed (“solving administrative 
matters” and “conducting business communications”), 
men (“conducting business communications”), and 
people living in poverty (“selling goods and services” 
and “solving administrative matters”). People engaged 

in family duties, students, women and minorities are 
perceived as having only three key purposes (the above 
three common ones) for using the telecentre. The 
perceived differences between use by men and use by 
women are that (a) men may have as a key purpose 
to conduct business communications, but not women; 
and (b) women are more interested in receiving training 
than men.

These results are based on the perceptions of  
telecentre leaders, and may differ from the actual 
situation. Being aware of  those perceptions is valuable 
because perceptions guide the decisions that telecentre 

*Note: respondents had to select two key purposes for using the telecentre. The chart shows the number of networks that highlighted the purpose
as one of the two key purposes for using the telecentre.

Chart 7.15

Key purposes of using a telecentre, by user group

*Note: respondents had to select two key purposes for using the telecentres. The chart shows the average number of networks that highlighted the
purpose as one of the 2 key purposes for using the telecentre

Chart 7.14

Key purposes of using a telecentre



  CHAPTER 7 PROMOTING LIVELIHOODS THROUGH TELECENTRES 287

INFORMATION ECONOMY REPORT 2007-2008

leaders make. However, all telecentre managers should 
corroborate perceptions with actual information, 
and telecentre networks should monitor on a regular 
basis the purposes for which different groups use the 
telecentre.  

To understand what type of  impact telecentres have 
in supporting the economic activities of  their users, 
the UNCTAD questionnaire (2007) asked telecentre 
leaders to what extent telecentre networks help users 
to:

Acquire new skills;

Support existing economic activities;

Develop new economic activities;

Improve self-employment opportunities;

Improve salaried employment opportunities.

According to telecentre leaders, the greatest impact 
comes from the acquisition of  new skills, followed 
by improvement in self-employment opportunities 
(chart 7.16). Over three quarters of  the respondents 

acquire new skills and nearly half  of  them indicated 
that telecentres are improving self-employment 
opportunities. All respondents stated that telecentres 
are supporting existing economic opportunities, 
while three of  them indicated that telecentres are 
not supporting the development of  new economic 
opportunities. There are substantial differences in the 
perception of  the extent to which telecentres improve 
salaried employment opportunities: according to 

nine respondents, telecentres are improving salaried 

they do not. That difference can be partially explained 
by the context in which the telecentre operates: 
telecentres operating in more developed economies 
can better support salaried (often formal) employment 
opportunities, while telecentres operating in informal 
economies will have fewer opportunities to provide 
access to salaried employment opportunities. 

Participants were also asked about changes observed 
in the lives of  telecentre users, including changes in 
income levels and distribution, quality of  life, access 
to public goods and services, coverage of  basic needs 
(i.e. housing, health, nutrition), consumption, social 

in behaviour regarding the use of  ICT. Half  of  the 
respondents cited improvements in income levels and 
employment, as well as in skills development. Seven 
respondents cited improvements in the coverage of  
information needs, and four mentioned improved 
access to public goods and services. For example, 
the Grameenphone Community Information Centres 
provide income opportunities for the entrepreneur 
managing the telecentre, who is able to recover his 
investment in one year, and for the end-user, who 
gets a fairer deal in economic transactions where the 
middleman is eliminated (AMM Yahya, Director of  

increased income, people can afford basic necessities 
such as food, shelter, health facilities and education. 
Also, information on public goods and services is 

Chart 7.16

To what extent the telecentre networks help users to...
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now available, and access to digitized forms used by 

the Government has been enhanced. There is also 

the possibility of  accessing information on housing 

opportunities (real estate, house-building loans) as 

well as health information and services (AMM Yahya, 

Director of  the GPCIC, UNCTAD questionnaire, 

2007).

Most respondents did not indicate any negative impact 

of  telecentres in the community. Those that indicate 

such an impact highlighted access to pornographic sites 

and cybercrime and “creating another area of  necessary 

spending” (Joseph Sekiku, Interim Chairman, Tanzania 

Telecentre Network). A more precise analysis could 

identify other less visible negative impacts that may 

have important implications for broader community 

development, including further marginalization of  non-

users where “the learning obtained by those closest to 

the Telecentre in itself  becomes another expression of  

power and control that interferes with the participation 

of  those in the community that need it most” (Mardle, 

2003).

Telecentre management: partnerships and 

assessments

and human resources, and their capabilities rest on the 

ability to work in partnership with other organizations 

and to leverage support, an examination of  the 

organizations that telecentres work with provides a 

good indication of  the areas in which telecentres can 

over two thirds of  the networks work regularly (that is, 

often or always) with social and women’s organizations 

(chart 7.17). Over half  of  the networks regularly 

work with the regional or local government and with 

secondary schools. Over a third of  the networks work 

agency, but only two networks always do so. Only 

around a quarter of  the networks work regularly with 

primary schools, universities, professional associations, 

business-supporting organizations, private companies 

and innovation organizations. And only a very limited 

number (or none at all) work regularly with trade 

promotion agencies, microcredit organizations, the tax 

In general, telecentre networks work with social and 

educational institutions and, to a lesser extent, with 

organizations that promote economic activities (such 

as professional associations or business-supporting 

organizations). Therefore, there is scope for working 

with the latter organizations (for example, chambers of  

commerce or Trade Points21) in order to, for instance, 

share/provide training programmes and business-

related services. 

However, where the local and regional development 

of  economic organizations is very limited – for 

instance, a respondent indicated that “some of  the 

Chart 7.17

Organizations telecentres work with
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above organizations are hardly present at the regional 

even national level” – it will be unrealistic to expect 

with regard to supporting economic opportunities 

and that are not embedded in an economic activity to 

successfully provide services in those areas. 

Evaluations, assessments and monitoring reports help 

understand what are the needs of  a community, how 

well a telecentre is performing and who is using the 

service. They are important in designing and upgrading 

the activities of  the telecentres. Moreover, they 

provide an indication of  telecentres’ objectives and 

management style and, in particular, of  how they are 

supporting economic activities. The UNCTAD survey 

asked telecentre networks whether they had undertaken 

any study in any of  the following areas: 

Needs assessment (an assessment of the needs 

of the community);

Monitoring (assessing who uses the telecentres 

and for what);

Evaluation (a study of  the effectiveness, 

sustainability and impact of  the telecentres);

Livelihoods analysis (understanding the 

livelihoods of  a community).

The large majority of  networks have conducted an 

assessment of  the needs of  the community and have 

monitored who uses the telecentres, and for what (chart 

7.18). A smaller number of  telecentre networks, although 

still the majority, have undertaken an evaluation or a 

livelihoods analysis. For instance, the Grameenphone 

Community Information Centre in Bangladesh has 

conducted several studies to understand the economic 

sector, business patterns, information gaps, what are 

the sustainability factors, which services are in demand, 

and what is the contribution to livelihoods, and it has a 
monitoring system. 

Several networks conduct studies on an informal basis 
(for example, they are conducted by students or at 

the studies disaggregated by gender, income/poverty 
levels, education levels and/or occupation, and one 

disaggregated by income levels. Those results raise 
questions about the ability of  telecentre networks to 
target their activities without disaggregated data. Thus, 
as suggested earlier, it is important that monitoring 
activities and evaluations disaggregate data by gender, 
education, occupation and income/poverty levels. 
Telecentre networks can prepare some guidelines 
on how to collect disaggregated data, particularly by 
income/poverty levels, using some of  the tools used by 
other developmental programmes and the telecentre’s 
collective experience.  

Telecentre networks were asked to describe the results 
of  their studies. The responses were too limited, but 
some of  the highlights were as follows: 

Networks located in developed countries, where 
the formal economy is more developed, noted 
that telecentres have provided employment-
related skills (ICT skills, job searching). 

Community needs are great and the capacities 
of  telecentres limited; thus, it is important to 
work with others.

Two networks (in two developing countries) 

males, while in more advanced economies they 
where reported to be unemployed aboriginals, 
and/or low-income rural dwellers and people 
with disabilities.

contribution of  telecentres in terms of  
improvement of  livelihoods, including limited 
resources to capture that impact at the household 
level. 

evaluations carried out, it is not possible to assess 
the contributions that such evaluations make to 
understanding how telecentres support livelihoods. 
Nevertheless, the responses show that telecentres 
have different capacities with regard to undertaking 
monitoring and evaluation activities that affect the 
ability to target services and thus to have an impact on 
the livelihoods of  men and women. 

Chart 7.18

Analysis conducted by telecentre 
networks
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The future

The survey asked telecentre network leaders to identify 
three areas in which they would like to receive more 
support (chart 7.19). The two areas selected most often 
were: support for developing the skills of  telecentre 
staff, and support for accessing and developing 
relevant content. The latter was consistent with earlier 
responses that identify the availability of  content as 
an important condition not being met. Half  of  the 
leaders would also like to receive support for ensuring 
the sustainability of  telecentres and delivering a wider 
range of  services. Eight respondents would also like 
to receive support for promoting entrepreneurship 
and business opportunities. Telecentres leaders are not 
particularly interested in receiving support for making 

an important condition not fully met. 

These responses tend to highlight the interest of  
telecentres in providing a more in-depth and quality 
service, rather than in expanding the telecentre 
network. The sections that follow provide some 
suggestions about how to support access to relevant 
content, deliver a wider range of  services, and promote 
entrepreneurship and business opportunities.

Telecentre network leaders believe that the institutions 
that should be further involved in improving 
livelihoods are primarily civil society organizations and 
local governments (see chart 7.20). Respondents gave a 
lower priority to the involvement of  the private sector 

Chart 7.20

Which institutions should be further 
involved to improve livelihoods?

and the national Government. This result is somewhat 

inconsistent with earlier responses stating that the 

private sector is an important condition not being 

met. A possible explanation may be the lower levels of  

involvement. In any case, a more detailed analysis would 

may be required from different institutional actors for 

a given context. For example, in Chile, telecentres are 

strongly supported by the national Government, and 

stakeholders would like to see greater involvement of  

local governments and civil society organizations.

networks come in different sizes and formats but are 

mostly rural and multi-purpose, providing access to a 

range of  services. Computer access is widely offered, 

while access to the Internet, particularly broadband, is 

more limited. Most telecentres provide training in basic 

ICT skills, few provide advanced ICT skills training, 

and a number of  networks consistently support 

the development of  basic literacy skills. Training to 

occupational skills is provided consistently in a small 

number of  networks and to a limited extent in others. 

The business-related services most often supported, 

generally through telecentres providing the service 

themselves or offering adhoc support, are searching 

for information, searching for employment and access 

related services is mostly offered for searching for 

information, creating websites and typing. The three 

Note: priority ranking of institutions that should be further involved to
improve livelihoods (5 highest priority - 1 lowest priority).

Chart 7.19

Key areas in which network leaders 
would like to receive more support

Note: number of respondents that selected the area as one of the
three areas in which they would like to receive support.



  CHAPTER 7 PROMOTING LIVELIHOODS THROUGH TELECENTRES 291

INFORMATION ECONOMY REPORT 2007-2008

key purposes of  using a telecentre are searching for 

information, personal communications and receiving 

training.

The majority of  networks support economic activities 

where possible, but this is not their main objective. 

The main economic sectors serviced by telecentres 

to supporting livelihoods, the single most important 

factor that needs attention is the availability of  relevant 

content. Other key factors requiring support are the 

quality of  the general infrastructure and of  economic 

and business conditions, as well as the development 

of  a critical mass of  ICT users, of  a wider range of  

services and of  occupational and business skills. There 

is also scope for greater involvement of  the private 

sector, in particular business-supporting organizations, 

and civil society, in that order.

3. Best practices and opportunities

literature on telecentres, this section provides an 

overview of  best practices for supporting livelihoods, 

particularly economic activities, through telecentres. 

The approaches highlighted may not necessarily apply 

to all telecentre contexts but provide an indication of  

how livelihoods can be better supported. 

Making life easier: facilitating livelihood 

strategies

Successful innovations and business propositions are 

those that make life easier for users and customers. 

Telecentres can make life easier and provide value 

added for their users by supporting their economic 

activities and livelihoods strategies. To do so, they must 

focus on the provision of  services rather than on the 

provision of  connectivity. 

Value can be created by providing facilitated access 

to information and to more or enhanced government 

services, and by allowing transactions (Fillip and Foote, 

2007). By providing access to government services 

such as land records in India (Harris and Rajora, 

agricultural information in the Pallitathya Kendra in 

Bangladesh) or saving time spent in acquiring market 

information in rural Nepal (ENRD, Nepal UNCTAD 

questionnaire, 2007), telecentres make life easier. 

The services that provide value added depend on the 

context. Some may already be offered satisfactorily by 

other institutions or their provision may be determined 

by other  institutions (such as, e-government services). 

“ICTs alone cannot improve the service delivery to 

processes and introduction of  services that directly 

contribute to the poverty alleviation are needed to 

make such initiatives sustainable” (IIM, 2003).

Telecentres unable to provide value-added services 

become irrelevant. For example, an evaluation of  the 

Gyandoot telecentre network in India showed that the 

rural poor did not perceive the telecentre as a platform 

for seeking government services, because there were 

alternative and preferred ways for them to obtain those 

services (Conroy, 2006).

Responses from UNCTAD questionnaire (2007) 

show that there is scope for providing a wider range 

of  value-added services. For instance, the availability 

of  training to develop skills important for undertaking 

economic activities (such as e-business skills) is still 

limited (see section 2.3). To continue providing value, 

telecentres have to plan on providing a continuum 

of  services, from basic ICT skills to more specialized 

training, and support customers in using those skills 

and trying out improvements in their daily activities. 

In summary, telecentres can offer additional value by 

providing e-business skills training, supporting the use 

the livelihoods of  the community. 

Embedding ICT in economic activities

E-Choupal is one of  India’s most successful 

programmes using ICT to support the economic 

activities of  people living in rural areas. Through 

“network orchestration”22 it caters for underserved 

rural markets and helps farmers halve transaction costs. 

E-Choupal23 is a commodity services programme that 

supports farmers through over 5,000 information 

kiosks providing real-time information on commodity 

prices, customized agricultural knowledge, a supply 

chain for farm inputs and a direct marketing channel 

for farm produce. Because the network is strongly 

participants to derive economic opportunities.

A similar project increasingly embedding ICTs in 

economic activities relevant to the poor – although 

not strictly a network of  telecentres – is the Dairy 

Information Service Kiosks (DISK). DISK is a pilot 

programme that supports milk cooperatives in making 
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better use of  existing information on the quality, 

quantity and price of  the milk created by automated 

machines of  dairy cooperatives, as well as in improving 

access to information on dairying and milch cattle, as 

well as other services. 

Both networks are based on market approaches 

supported by a larger organization (the private ITC 

and the Anand District Milk Cooperative). In a vertical 

integration model, the fact that there is a telecentre is 

secondary. The focus is rather on the exploitation of  

trading commodities or supplying milk. E-Choupal 

has developed a one-stop shop offering a wide range 

of  services for farmers. The downside of  telecentres 

embedded in one particular economic activity is that 

those not part of  the activity will be excluded, and 

unless the services offered are expanded to support 

economic activity.24

None of  the telecentres that responded to the 

UNCTAD questionnaire (2007) are strongly 

when an existing economic organization such as an 

or a private business, launches it, telecentres follow 

opportunities. In this case, providing value-added 

services (see earlier section) and developing niches of  

economic opportunities (see next section) are the two 

options to strongly support economic opportunities. 

Developing niches of economic opportunity

One way of  creating economic opportunities is to 

support clusters of  economic activity. By developing 

support and knowledge in one area, a telecentre can, 

by virtue of  concentrating resources and developing 

specialized know-how, provide additional economic 

opportunities. 

Telecentres can play a role in developing clusters of  

economic opportunity by providing access to knowledge 

and opportunities for the development of  expertise 

and relationships. For example, in Clyde River, a small 

impoverished community of  820 people in Nunavut 

(Canada), nearly two thirds of  the adults have not 

positions nor are they self-employed. As Darlene 

Thompson, Secretary-Treasurer of  N-CAP, explains, 

edition, the telecentre looked for additional funding to 

training. As a result, there is a core group of  young 

taking an interest in using this community for making 

In response to growing demand from community 

members and visitors, and to an increasing number of  

job opportunities, the network has also developed a 

offers services for visiting researchers (such as access 

to the Internet, rental of  wireless modems, printers) 

and training in basic research methods, including 

logistical coordination and global positioning systems, 

for community members. 

Other responses from the survey (UNCTAD, 2007) 

provide examples of  economic sectors in which 

telecentres are working, but there is not much evidence 

about telecentres specializing in key economic sectors 

other than ICT and education. As indicated earlier 

(section 2.4), there is scope for expanding support to 

sectors such as trade and tourism. Developing niches of  

economic opportunities for the local community can 

help provide a reason for using the local telecentres and 

know-how and valuable services were developed, users 

would be ready to pay more for them. 

Providing specific support for those that need 

it most

If  telecentres are to support people living in poverty, 

are needed to support those in weaker positions. For 

instance, “the poor are under-represented in accessing 

the MSSRF knowledge centres in India, as information 

about crop production and market prices is of  interest 

mainly to landowners and not to the poor, who are 

support to those that need it most can be in the form 

of  services to support the economic activities of  the 

poorest.

Community infomediaries are the linkage between the 

knowledge and content available through ICTs and 

individuals. They are familiar with the Internet and 

needs and solutions. In Indonesia, each telecentre of  

the Partnerships for e-Prosperity for the Poor has 

a manager, an IT administrator and a community 

development specialist (infomobilizer) that helps 
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integrate “access to information and communication 

technology with community empowerment activities” 

(Pe-PP, 2007, p. 2). In Bangladesh, D.Net works with 

infomediaries recruited locally and trained in basic 

ICT issues, documenting processes, mobilization 

and marketing the telecentre. It helps villagers ask 

the help desk questions about their livelihood, or 

they may themselves look for answers in the content 

database (Hasan, 2006). Infomediaries are particularly 

important in communities with low literacy levels, 

strong preferences for face-to-face communications25

and greater needs for accompanied support. 

community groups are necessary in order to support 

from being exacerbated. For example, women are often 

to mainstreaming gender concerns in telecentres – by, 

inter alia, ensuring balanced participation in telecentre 

use and management – there is scope for providing 

working with institutional mechanisms that are gender-

sensitive, such as women’s self-help groups (Roman 

and Colle, 2002).

Supporting access to relevant information 

and knowledge.

Information and knowledge provide the foundation 

for economic development. Providing access to 

information and supporting the development of  

information and knowledge remain a key pillar for 

supporting livelihoods. 

To facilitate access to relevant information some 

telecentre networks have focused on developing 

content for users. For instance, the Swaminathan 

Foundation’s village computing project in India 

disseminating content to its telecentres (Bell, 2006). 

The Manage cyber extension initiative in India (Conroy, 

2006) has developed CD-based learning packages for, 

inter alia, making pickles, and women are now able to 

sell pickles in the local market. Other networks, such as 

the Grameenphone Community Information Centre 

(GPCIC), work with third-party content providers 

(AMM Yahya, Director of  the GPCIC, UNCTAD 

questionnaire, 2007). 

Telecentre networks can also facilitate access to relevant 

content by supporting users in developing their own 

content. For example, Biblioredes in Chile supports 

users in developing their own websites, and provides 

free web hosting services in the network portal www.

biblioredes.cl. “The web sites created by users, see 

for example www.biblioredes.cl/atr.cl, allow users to 

participate in networks, communicate with people 

with similar interests and share local content of  high 

relevance for their communities” (Enzo Abbagliati, 

National Coordinator, Biblioredes, UNCTAD 

questionnaire, 2007)

for information and knowledge not readily available. 

To help meet those needs, several initiatives have put in 

place help desks. For example, in Chile, SERCOTEC, 

a public institution supporting SMEs with telecentres 

online advisory service26 enabling users to post online 

to answering those questions within 48 hours. The 

questions and their answers, as well as users’ evaluation 

of  the latter, are posted online (i.e. relevant questions 

are stored in the frequent asked questions section) in 

order to promote a wider dissemination of  knowledge 

and greater accountability. Collaboration agreements 

with other organizations (such as universities, 

government institutions, banks and business-related 

associations) have brought in experts able to advise a 

wider range of  specialized subjects, including taxation, 

online help desk is embedded in the institution and its 

development costs (for the last version of  the portal) 

were around $60,000 and the annual operation costs 

are around $35,000 (excluding staff  salaries). Outside 

advisers work on a pro-bono basis. 

Using experience to advocate for an enabling 

environment for economic activities 

Telecentres often operate in less than ideal environments 

with inadequate regulations for conducting e-business 

or, more generally, inappropriate telecommunications 

regulatory environments and trade regimes. Telecentre 

networks can use their experience and advocate for 

policy changes. Networks in Nepal and India are 

advocating for changes in government policies to 

promote a more conducive environment enabling users 

economy. 

In India, to operate in a particular state, e-Choupal 

needs to ensure that the Agricultural Produce 

Marketing Committee Act is reformed before it can 
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purchase grains directly from the farmers. The Act 

requires that certain grains be purchased from the 

has successfully convinced policymakers in different 

Act since farmers can be better served by e-Choupal 

(Harris and Rajora, 2007; Conroy, 2006). 

More broadly, in Nepal, ENRD has lobbied the 

Government to deregulate the import and use of  

make VoIP free, at least for calls from computer to 

computer and from computers to Nepal Telecom 

landline telephones. It has also argued for decreasing 

ISPs’ license fees, so that small business entrepreneurs 

can start ISP companies also in rural areas, and for 

subsidizing in each district of  Nepal an organization 

willing to establish a community internet service 

provider (CISP) and use wireless technology to connect 

remote villages (Pun et al., 2006). 

Developing a holistic but precise 

understanding

To support economic opportunities, a holistic but 

precise understanding of  community livelihoods and 

economic activities is essential. Most telecentres have 

developed some type of  monitoring or assessment 

of  their activities. Networks that are able to fully 

understand the environment and community needs, as 

provide relevant services. Understanding how ICT 

An evaluation of  the Solomon Islands’ People First 

network (PFnet), a rural connectivity project, showed 

that there is scope for promoting PFnet services for 

business activities that enable users to earn a livelihood, 

by creating awareness and training people in new ways 

of  accessing information and opportunities” (Chand 

et al., 2005).

programme is also indispensable for supporting the 

livelihoods of  men and women living in poverty. For 

“the use of  ICT facilities was and is male dominated 

with women often focusing on uses that integrate 

ICT in their already existing purposes more than for 

entrepreneurial activities. The latter uses are known to 

generate higher returns than the former” (Mandana 

and Amuriat, 2006).

Survey responses (UNCTAD, 2007) and the material 

provided indicate that telecentres often still have to 
develop a more precise understanding of  the impact of  
their activities on different groups. For instance, six out 
of  23 respondents did not provide the percentage of  
female users. Consequently, there is room for concern 
about how a telecentre can support the livelihoods of  
men and women without having basic data on who is 
using the telecentre.

Financial and human resources constraints are often 
a deterrent with regard to carrying out monitoring 
activities, assessments and analytical studies. However, 
several networks (e.g. ENRD in Nepal) work with 
postgraduate students to carry out monitoring and 
evaluation studies. Similarly, there are universities that 
are carrying out studies on, and supporting, the work 
of  telecentres. In Chile, the Instituto de Educación 
Informatica in the Universidad de la Frontera27 has 
supported the design, development and evaluation of  
a regional telecentre network (Red de telecentros de la 
Araucanía).

4. Major barriers and challenges

supporting the livelihoods of  people living in 
poverty? This section examines the challenges faced 
by telecentres in promoting economic opportunities, 
elaborates on the conditions enabling telecentres to 
support livelihoods and highlights the role of  national 
and local governments in the elimination of  those 
barriers.

The capacity of telecentre networks remains 

a main challenge

problems, already overstretched managers or limited 
human resources capacities, are a constraint on the 
expansion of  telecentre activities and the provision of  
business-related services. Although not addressed in 
this chapter, the shortcomings of  telecentres, as well as 
a wide range of  best practices and opportunities, have 
been widely debated and illustrated in many studies.28

As Proenza (2003) puts it, “Installing a telecentre is 
easy, the hard part is to keep it running”.

Many telecentres are still in the process of  being 
established and require time to build experience, 
diversify activities and accumulate knowledge on the 
developmental impact of  their activities before moving 
into more complex activities. In that regard, telecentres 



  CHAPTER 7 PROMOTING LIVELIHOODS THROUGH TELECENTRES 295

INFORMATION ECONOMY REPORT 2007-2008

organizations and networking with other telecentres. 

For example, in order to be sustainable, the Community 

Learning and Information Centres (CLIC) of  Gao and 

Mopti in Mali share their broadband connection with 

other NGOs in the village (UNCTAD questionnaire, 

2007). In more concrete terms, telecentres could share 

resources, such as training material and know-how, in 

from experience and their continuing existence. For 

example, the Government of  Chile has included in the 

terms of  its latest subsidies offer for the establishment 

of  telecentres a new requirement, namely that awardees 

spend one year building up and supporting the transfer 

of  the telecentre to a local organization (SUBTEL 

2007). This new element has been incorporated on the 

ownership was very important for the sustainability of  

the telecentre and that local organizations had limited 

capacities. For the telecottage network in Hungary, 

drawing support from the private sector became easier 

once the programme was present in 5 to 10 per cent of  

communities, and much easier when the Government 

decided to support and use the network (UNDP, 

2006).

Governments can play a key role in building capacities, 

even when not directly sponsoring a telecentre 

functioning of  telecentres; and secondly, by supporting 

the development of  ICT skills directly relevant for 

economic activities. To support the spreading of  the 

could mainstream e-business skills training programmes 

(as some Governments, for example the Government 

of  Chile, have done for digital literacy) for telecentre 

managers and for telecentre users.

Limited availability of content and services, 

and limited capacity of the Government to 

develop e-government services in the short 

term

Survey responses (UNCTAD questionnaire, 2007) 

indicate that the availability of  content relevant for 

supporting livelihoods is one of  the crucial factors 

(see section 2.5) “The content and services sector 

supporting village computing is still in its infancy” 

(Bell, 2006, p. 24).

provider of  content for rural economic activities. 

unable to develop, and maintain, relevant content. 
Furthermore, although Governments are responsible 
for developing e-government services to provide wider 
access to Government services, facilitate economic 
activities, and increase accountability and transparency, 
they often do not have the means to do so. 

Developing content is costly. For example, Chile’s 
SERCOTEC online help desk costs $35,000 a year, 
while the total annual operation costs of  half  of  the 
networks that responded to the questionnaire is below 
$50,000. That means that maintaining an online help 
desk is the equivalent of  at least 70 per cent of  annual 
operation costs, an expense which many cannot afford.  
The cost of  developing and accessing content gives 
rise to two problems, namely:

(a) Some Governments charge, and allow others 
to re-charge, for accessing government e-

government services to those that need them 
most.

(b) Telecentre managers, as in the case of  CLIC in 
Mali, may be “under pressure to sell services 
that bring in revenue and have little incentive to 
focus on content dissemination” (Bell, 2006).

The broader economic and business   

structures and conditions are not present

Survey responses (UNCTAD questionnaire, 2007) 
highlight economic and business conditions, as well 
as the quality of  the general infrastructure, as the key 
environment factors that are not in place (see section 
2.5).

The expansion of  ICT-enabled economic opportunities 

payment systems, transactions platform, access to 

poorest countries, “the formal private sector hardly 
exists in many districts, and where it does it is also 
struggling” (respondent, UNCTAD questionnaire, 
2007). Telecentres in more isolated areas with limited 
economic infrastructure and institutional presence 

economic activities. 
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In that regard, Governments play a major role in 
developing a general enabling environment conducive 
for e-business and for telecentres to support 
economic activities. Governments can encourage 
the development of  general infrastructure by, inter 
alia, developing policies that support a competitive 
telecommunications market and establishing incentives 
or obligations to serve marginal areas. Governments 

supporting services and the provision of  information 
crucial for developing economic activities (such as 
the SERCOTEC help desk in Chile). They can assist 
sectors that are of  interest to those living in rural areas 
and telecentre users, and, as major economic actors, 
they can support the development of  SMEs by putting 
in place mechanisms that facilitate State purchases 
from SMEs. 

Choupal, are effectively lobbying public institutions 
to make changes to the regulatory framework in 
order to develop a more enabling environment for 
e-business, smaller telecentre networks or those 
with limited presence at the regional/national level 

environment.

Ensuring equality of benefits

technology, rather than from the consumption of  

attached a fee and/or are embedded in a particular 
economic activity there is a risk that only some 

it emerged from a survey of  pro-poor ICT projects 

were evenly spread among the member communities 
(Harris and Rajora, 2006, p. 3). To ensure equality of  

the development of  e-business skills and capacities, 
increase access to e-government services and expand 

2006). draw attention to the possibility of  unequal 

of  a group of  users, and not on empirical data. The 
availability of  data, both quantitative and qualitative, is 

The collection of  basic data on access to telecentres, 
their use and their impact, disaggregated by gender, age, 

income and social background, can still be improved. 
For example, the survey (UNCTAD, 2007) indicates 
that there are gaps in the availability of  basic data such 
as gender-disaggregated statistics on telecentre access. 
Only 16 out of  22 telecentres provided user data 
disaggregated by gender. 

(southern India), Kumar and Best (2006) note that 
telecentre users are overrepresented by younger, 
educated, male, Hindu users and (in some of  the 
telecentres) by the more socially and economically 
advantaged castes. Using the diffusion theory of  
technological innovation, they suggest that to support 
the adoption of  the technology (that is, the use of  
telecentres) by a broader set of  community members, 
telecentres must: 

(a) Address their lack of  perceived compatibility 
with the situation of  local women (by ensuring 
that both content and institutional settings 
are adequate for women and other marginal 
groups);

(b) Redress the perceived complexity by providing 
user-friendly content and services;

(c) Strengthen the way in which innovation 
is communicated and shared within the 
communities, by working through local 
champions from the marginalized community 
groups and targeting marginal communities in 
their marketing efforts.

To include those with fewer resources and capacities, 

resources) are required. Reaching the poor involves 
additional resources for adapting content and activities 
(for example, adapting content to other formats more 
suitable for the illiterate), diversifying the areas of  
activity (so that activities relevant to the poorest are 
also provided), working with community infomediaries 
and reaching local champions, changing perceptions 
that ICT are for the wealthy and educated, and 
conducting assessments on the socio-economic impact 
of  the telecentres on the different groups in the local 
community. 

The next section provides a checklist of  key factors 

and provides recommendations for policymakers and 

questionnaire and the best practices and challenges 
presented.
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C. Recommendations to support 

livelihoods through telecentres

Checklist of important factors for telecentres 

to support livelihoods

This chapter has explored how telecentres can support 

economic activities and the livelihoods of  people 

living in poverty, and chart 7.21 provides a checklist 
of  factors that policymakers and practitioners should 
consider for telecentre networks to support livelihoods. 
The checklist develops the commerce dimension of  
UNCTAD’s 12 Cs pro-poor ICT framework,29 and 
suggests that to support livelihoods through telecentres 
action is needed at three levels: 

At the micro level, it will be necessary to conduct 
livelihood assessments to understand the 

Chart 7.21

12 Cs pro-poor ICT framework
Exploring the C of Commerce

Source: UNCTAD.
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livelihood strategies that vulnerable communities 

follow. 

At the meso level, an assessment of  the role 

that the telecentre network as an institution 

has in supporting such livelihoods is needed 

– namely, an evaluation of  the telecentre's 

scope, mandate, resources and impact, as well 

as of  the relationships with other organizations, 

to highlight the areas in which the telecentre 

network is best placed to support livelihoods, 

and the options available for cooperating and 

collaborating with other institutions.

At the macro level, the different policies and 

programmes help telecentres support livelihoods 

should be considered, including: 

E-business capacity-building programmes;

E-government content and services;

Policies promoting an enabling environment 

for economic development in marginal 

areas;

Telecentre programmes.

Additionally, policymakers and telecentre managers 

should consider the vision of  the telecentre and to 

what extent the role of  the telecentre is to provide 

economic opportunities. They should also be aware 

of  the assumptions that the telecentre programme 

departs from (for instance, the telecentre network as 

arising from the choices made such as the model of  

the telecentre, the approach to scaling up activities, 

the priority needs to be addressed, and the type of  

government support to be provided. This would, 

therefore, require consultations with all stakeholders 

to assess the role and limitations of  telecentres in 

supporting livelihood opportunities for people living 

in poverty.

The 12 Cs pro-poor ICT framework does not prescribe 

stakeholders examine and debate how telecentres (or 

other ICT policies and programmes) are supporting or 

can support livelihoods and economic opportunities. 

Main findings on how telecentres are 

supporting livelihoods

Results from the survey conducted among telecentre 
networks and a review of  the literature show that most 
telecentres’ efforts have focused on providing access to 
ICTs and developing basic ICT skills. The key purposes 
of  using telecentres are searching for information, 

informational and educational purposes, telecentres are 
also being employed for economic purposes. There are 
some good examples of  how telecentres are providing 
access to business-related services, most notably 
access to government services, employment-related 
information (in more developed economies), sector-

Those programmes embedding ICT in existing 
economic activities provide most economic 
opportunities as they make improvements in the supply 
chain, facilitate access to specialized knowledge and 
reduce transaction costs. As these programmes may 

access to land, workers in the formal economy), the 
telecentre networks need to make additional efforts to 
reach other vulnerable community groups and those 
working in the informal sector. 

There are opportunities to provide support for using 
ICT for economic activities by expanding training in 
occupational and e-business skills, providing a wider 

expertise, enhancing access to public services in 
general, and supporting services in a broader range 
of  economic sectors relevant for different groups 
in the community. The availability of  information 
and services in appropriate format is the single most 
important element impacting on telecentres’ ability to 
support livelihoods. 

Key recommendations to Governments and 

telecentre networks

How can international organizations, national 
Governments and civil society further support 
livelihoods through telecentres? Bearing in mind the 
results of  the questionnaire and the best practices 
described earlier, what follows are a number of  policy 
recommendations to improve ICTs’ impact in providing 
economic opportunities. The recommendations are 
addressed to Governments and to telecentre networks 
separately. However, both groups of  stakeholders, and 
other players such as local civil society organizations, 
donors or business associations, may have a role to 
play in some of  the recommendations. For instance, 
recommendations addressed to telecentre networks 
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may be taken up by those Governments, donors 
or civil society organizations directly sponsoring 
and supporting telecentres networks. Regarding 
recommendations addressed to Governments, actors 
from the telecentre movement have a valuable role 
to play in advocating and supporting government 
policies through the provision of  inputs, including 
studies on local needs, for policy development and the 
implementation of  such policies. Similarly, business 
associations can make valuable contributions to the 
development of  e-business skills and services. 

Recommendations primarily addressed to 

telecentre networks (meso and micro levels)

1. Provide value-added services that have a direct 
impact on the livelihoods of  the local community, 
and develop telecentres’ capacity to support 
economic activities by offering access to business-
related services and by developing the capacities of  

is scope for expanding the range of  business-
related services offered (e.g. to include support 
for conducting payments, accessing microcredit or 
buying and selling) and the sectors supported (e.g. to 
expand support for the trade and tourism sectors). 

opportunities based on the potential of  the local 
context. Develop staff ’s capacities in the niche area 
and partner with experts and organizations in that 

2. Mainstream e-business skills programmes to 
develop entrepreneurship and business-related 
skills. Provide a wider choice of  training, including 
training in e-business skills, occupational skills 
and general business skills, relevant to the local 
livelihoods, to promote the development of  

interest to the local economy. Network leaders can 
support the adaptation and replication of  training 
already provided in some telecentres to the rest of  
telecentres in the network.

3. Enhance the understanding of  the local context 
and livelihood needs and strategies, as well as the 
potential that ICTs offer by carrying out, together 
with other local development players, livelihood 
assessments. Continue to support the use of  ICTs 
for poverty reduction by commissioning, and 
sharing, independent evaluations of  the impact of  
telecentres in local livelihoods on a regular basis. Use 

such studies to advocate for an enabling business 

and telecommunications regulatory environment 

and structures.

4. Ensure that the activities of  telecentres also 

support the economic activities of  those in weaker 

positions, including women, and employ community 

infomediaries to reach more vulnerable communities 

training and services for those at a disadvantage.  

In that regard, partner with civil society leaders, 

including those from women’s organizations, and 

with champions from vulnerable groups who could 

become involved in the work of  the telecentre and 

make a valuable contribution to the assessment 

and design of  services relevant for supporting 

livelihoods and creating awareness of  the economic 

opportunities that telecentres can offer. Telecentre 

networks where female users represent less than 40 

per cent of  the total number of  users should pay 

particular attention to ensure that women are able 

to use the services of  the telecentre.

5. Engage with organizations supporting economic 

indicate that there is scope for engaging with a 

wider range of  organizations, such as universities 

and organizations supporting economic activities 

(e.g. professional associations, business-supporting 

organisations, micro-credit institutions). Support 

the development of  linkages with the private sector, 

including increased collaboration with micro-

of  industrial sector actors. Similarly, work with 

other telecentres to share resources and expertise 

for supporting local livelihoods; in particular, as 

some telecentres develop business skills training 

programmes, consider sharing curricula and 

materials for business skills development. 

Recommendations primarily addressed 

to Governments (macro, meso and micro 

levels)

The following recommendations address the role of  the 

Government in setting out a conducive environment 

for the development of  e-business among smaller 

virtuous circle of  offering additional value-added 

services, play a crucial role in ensuring the sustainability 

of  telecentres and thus the continuation of  services of  

public interest. 
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1. Develop and promote relevant e-government 

content and services that support economic activities 

and livelihoods. First, develop services to support 

economic activities, in particular those of  SMEs 

and micro-entrepreneurs. Increase the number of  

services related to enterprises (tax declarations, 

inscriptions, trading documents etc.) available 

through the Internet and/or the telephone, and 

strive to streamline back-end processes and reduce 

red tape. A comprehensive national e-government 

strategy can provide the overall framework for 

improving access to public services, and should 

economic-related activities. Governments should 

support the areas of  e-business, e-trade and e-

Secondly, develop sectoral information strategies 

(for example, as an element of  e-government 

strategies) and, on the basis of  best practices, put 

in place different mechanisms, such as help desks 

or information centres, to develop and provide 

sectors to be supported as a matter of  priority 

telecentre users. 

2. Support the development of  e-business skills. As 

literacy programmes are broadly available through 

telecentres. However, there is still limited support 

for developing e-business skills. Establish an e-

business skills capacity development programme 

telecentre staff). The curricula of  the e-business skills 

capacity development programme should contain 

transactions online, accessing services available 

online (e.g. e-banking, trade facilitation services, 

taxation), web creation and design, advertising and 

content development, as well as accessing relevant 

information sources online. The programme 

may also include broader business skills modules 

(e.g. accountancy, trading), modules to develop 

entrepreneurship skills (e.g. project management) 

relevant to the livelihoods of  telecentre users. 

3. Develop appropriate conditions for e-business in 

rural and marginal urban areas by putting in place 

appropriate business-supporting structures (e.g. 

rural business information centres and extension 

workers/infomediaries) and by facilitating the 

development of  complementary services (e.g. 

development of  infrastructure to increase the 

develop economic activities in rural and marginal 

areas. Those two recommendations aim at 

addressing the two environmental factors, namely 

economic and business conditions, and general 

questionnaire (UNCTAD, 2007) as critical for 

telecentres to be able to support livelihoods.

networks to scale up their activities and develop 

value-added services, such as e-business training 

or customized support through community 

infomediaries, that support the economic activities 

of  local communities. Provide seed money to 

enable telecentres to develop expertise in an 

economic activity, as in the example of  the CAP 

telecentre in Nunavut, Canada, that can support 

local livelihoods.

Through the experience of  telecentres the chapter has 

highlighted two processes whereby science, technology 

involves existing economic activities, for example 

the Indian examples of  e-Choupal and the Dairy 

Information Service Kiosks, where ICT embedded 

in agricultural and economic activities has facilitated 

second process involves shared ICT access models, 

for example the telecentre Muneng in Indonesia, 

which enable access to knowledge and innovation. 

However, the dissemination of  knowledge using ICT 

and participation in the development of  knowledge 

are far from automatic. The Internet revolution can 

relevant content and knowledge, when it is affordable 

to use, when it is accompanied by relevant applications 

and when its dissemination is supported through skills 

development efforts. 

In conclusion, telecentres are a valuable institution 

for supporting sustainable livelihoods. However, their 

ability to do so depends on their capacity to become 

an institution supporting local development, and not 

telecentres that are capable of  drawing strategic 

support from a wide selection of  stakeholders, for 

example the public sector, civil society and business 

associations, and involving and catering for the local 

community, and that have particular expertise are able 

to support livelihoods.
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Annex 7.2

UNCTAD questionnaire

Promoting men’s and women’s livelihoods through ICTs:
the case of telecentres

Note: You are not obliged to answer all the questions. This questionnaire has been drafted 
thinking in a broad number of telecentres networks with different characteristics. If you feel 
that a question is not relevant to your context, you can leave it blank. 

To answer the questions: follow the instructions in orange, mark your answers with an X and 
delete what is not appropriate. 

Please return the completed questionnaire by Monday, 23 April 2007

Definitions

Livelihoods: The skills, resources (both material and non-material) and economic activities (self-
employment and/or wage-employment) necessary to fulfil the needs of person or family.

ICT: Information and communication technology.

A. ABOUT YOUR TELECENTRE NETWORK

A.1 Which year was your network established? [Select one]

O 1980 O 1981 O 1982 O 1983 O 1984

O 1985 O 1986 O 1987 O 1988 O 1989

O 1990 O 1991 O 1992 O 1993 O 1994

O 1995 O 1996 O 1997 O 1998 O 1999

O 2000 O 2001 O 2002 O 2003 O 2004

O 2005 O 2006 O 2007



  CHAPTER 7 PROMOTING LIVELIHOODS THROUGH TELECENTRES 303

INFORMATION ECONOMY REPORT 2007-2008

A.2 Composition of the network

Total number of telecentres participating in your network [nº]

Number of telecentres located in rural areas [nº]

Number of telecentres located in urban areas [nº]

Number of basic telecentres
(telecentres that only offer access to telephone, computer, internet and/or radio)

[nº]

Number of multipurpose telecentres
(telecentres that only offer access to telephone, computer, internet and/or radio)

[nº]

A.3 Staff

Total number of staff across the network [nº]

Estimated % of female users [nº]    per cent

A.4 Users

Estimated number of annual users across the network [nº]

Estimated % of female users [nº]    per cent

A.5 Please briefly describe your network. Which are the main objectives and features   

of your network ?

[Write here]

A.6 Which is the annual cost of running your telecentre network

(including individual telecentres) ? Select one

O < 10,000 USD

O 10,000 USD - 50,000 USD

O 50,000 USD - 250,000 USD

O 250,000 USD - 1 million USD

O 1 million USD - 5 million USD

O > 5 million USD
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A.7 Main sources of finance. Indicate estimated percentage (e.g. 30% users free, 70% 

government grant / subsidies)

Government grant / subsidies [nº] %

[nº] %

User fees [nº] %

Sales of value-added services (i.e. sales of training, business

services, etc.)

[nº] %

In-kind donations [nº] %

B. SERVICES OFFERED BY TELECENTRES

B.1 General services: Are the following services offered across your network ? Select one

answer for each service

Service not provided Service provided by
< 25% of telecentres

Service provided by
25% - 75%

of telecentres

Service provided by
> 75% of

telecentres

Telephone O O O O

Fax O O O O

Computer O O O O

Photocopier O O O O

Dial-up Internet
(Total capacity in both directions

< 256 Kps)

O O O O

Broadband Internet
(Total capacity in both directions
= or > 256 Kps)

O O O O

Radio broadcasting O O O O

Additional comments: Please comment or give examples of how these services support 
livilihoods

[Write here]
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B.2 Training services: Does your network offer training services to develop the following skills? 

Select one answer for each service

Service not provided Service provided by
< 25% of telecentres

Service provided by
25% - 75%

of telecentres

Service provided by
> 75% of

telecentres

Basic ICT user skills
(to use generic tools (e.g.
e-mail & web, word processors,
spreadsheets, presentation
tools))

O O O O

Advanced ICT user skills
(to use advanced / sector

functions of the generic tools)

O O O O

ICT specialist skills
(to develop, operate & maintain
ICT systems )

O O O O

e-business skills
(to exploit business opportunities
provided by ICTs (e.g. to buy &
sell online)

O O O O

Basic literacy skills
(read & write) O O O O

(e.g. farming, crafts, tourism...)
O O O O

Business skills
(e.g. marketing, management)

O O O O

Additional comments: Please comment or give examples of how these training services support 
livilihoods

[Write here]

B.3 Business support services: Do the telecentres provide training or other forms of support for 

any of the following services ? Select one option. How are these services supported ? Select

all the answers that apply for each service
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Service supported by...
Select one option

How is the service supported ?
Select all the answers that apply for each service

Service
not

provided

Service
provided

by
< 25% of

telecentres

Service
provided
by 25%
- 75% of

telecentres

Service
provided by >

75% of
telecentres

With

training

Service is
supported
in other
training
courses

Staff answer
users’

questions on
an ad hoc

basis

The
telecentres
provide this

service

Searching for
information

O O O O

Business
communications

O O O O

Access to
professional /

information

O O O O

Typing O O O O

Web creation &
design O O O O

Advertising O O O O

Content
development

O O O O

Accountancy O O O O

Banking O O O O

(access to)
O O O O

Buying & selling O O O O

Payments O O O O

Business
opportunities

O O O O

Export-import /
trade facilitation
services

O O O O

Job searching /
advertising

O O O O

Employment
opportunities

O O O O

O O O O

Access to
government
services

O O O O

Data storage &
management

O O O O

Innovation /
research &
development
opportunities

O O O O
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Additional comments: Do you offer business support services ? Please describe them

[Write here]

B.4 Do the telecentres provide support or offer services related to the following economic 

sectors ? Select one answer for each sector

No In < 25% of
telecentres

In 25% - 75%
of telecentres

In > 75% of
telecentres

Primary (agriculture,
O O O O

Manufacturing O O O O

Trade (wholesale & retail) O O O O

Transportation O O O O

Tourism O O O O

Information and
communication

O O O O

Financial services O O O O

activities
O O O O

Public administration O O O O

Education O O O O

Health O O O O

Art & entertainment O O O O

B.5 How often are services targered to the following groups ? Select one answer for each 

group

1. Never 2. Rarely 3. Sometimes 4. Often 5. Always

Women O O O O O

Unemployed O O O O O

Students O O O O O

Disabled O O O O O

People living below the
national poverty line

O O O O O

Businessman /
businesswomen

O O O O O

Occupations (e.g. farmers,
O O O O O
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B.6 How do the telecentres target their services ? Select all the options that apply

O Training content is adapted to the target group

O

O

O Financial support

O Other (please specify______)

C. THE ENVIRONMENT

C.1 Which of the following conditions are important for a telecentre to support livelihoods? 

Are these conditions being met ? For each condition, indicate its importance and to which 

degree the condition is being met

Condition important ? Condition met ?

1. Not
important

2. Sometimes 3. Very
important

1. Not 2. Sometimes 3.Yes

Basic literacy levels O O O O O O

Level of ICT skills O O O O O O

Language skills (other
than mother tongue)

O O O O O O

Occupational &
business skills

O O O O O O

Legal & regulatory
environment

O O O O O O

infrastructure
O O O O O O

Economic & business
conditions

O O O O O O

Financial system O O O O O O

Social & cultural
context

O O O O O O

Location of telecentres O O O O O O

Range of services
offered by telecentres

O O O O O O

Affordability of
telecentres’ services

O O O O O O

Critical mass of
ICT users in the
community

O O O O O O
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Availability of relevant
content

O O O O O O

Political support O O O O O O

Private sector support O O O O O O

Participation of civil
society

O O O O O O

Telecentre objectives O O O O O O

Any additional comments on the factors that are important for your network of telecentres ?

[Write here]

C.2 What type of government support does your network of telecentres currently receive ?

Describe the type of government support you receive and from which institutions.

Government institutions that provide support 

(i.e. Ministry of telecommunications, Ministry of Social 

Affairs, tax office etc.)

[Write here]

Type of support each of these institutions 

provides (strategic support, financial support, specific 

collaboration, training etc.)

[Write here]

Level of government support (local, regional, 

national)

[Write here]

D. THE MANAGEMENT

D.1 How often does your network work the following organizations ? Choose one answer for 

each type of organization

1. Never 2. Rarely 3. Sometimes 4. Often 5. Always

Primary schools O O O O O

Secondary schools O O O O O

Universities O O O O O

Professional / industry
associations

O O O O O

Trade promotion agency O O O O O

Business supporting
O O O O O

recruitment agency
O O O O O
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Investment promotion
agency

O O O O O

/ bank
O O O O O

innovation / research &
development promotion O O O O O

Private companies O O O O O

O O O O O

O O O O O

O O O O O

Local / regional
government

O O O O O

Additional comments: Describe your relationship with those organizations that are important 
for your telecentre network. Do you work with other organizations not listed here ?

[Write here]

D.2 Have you undertaken any study of... 

Please select one option for each type of analysis

Yes No

... the needs of the community (needs assesment) O O

... who uses the telecentres and for what ? (monitoring) O O

... the effectiveness, sustainability and impact of the telecentres ? (evaluation) O O

... the livelihoods of a community ? (livelihoods analysis) O O

D.3 Please briefly describe the results of the analyses

[Write here]

If possible, please send a copy of these analyses to marta.perez.cuso@unctad.org

D.4 Are these analyses disaggregated by gender, income / poverty levels, educational levels 

and/or occupation (student, employed) ?

[Write here]
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D.5 To what extent supporting economic activities is an objective of your network ?

Select one  O (a) Supporting economic activities is not an objective

     O (b) Economic activities are supported where possible

     O (c) Supporting economic activities is the main objective

please explain your answer

[Write here]

E. THE USE AND IMPACT OF TELECENTRES

E.1 Who are your main groups of users ? (e.g. unemployed, employed, self-employed, stu--
dents, retired, people engaged in family duties, women, men, etc.)

[Write here]

E.2 For which purposes do the following groups use the telecentres ? Select the 2 most im--
portant purposes for each group

Personal
communication

Business
communication

Buy goods
or services

Sell goods or
services

Search for
informantion

Solve
administrative

matters

Receive
training

Unemployed O O O O O O O

Employed
(salaried)

O O O O O O O

Self-employed O O O O O O O

People engaged
in family duties

O O O O O O O

Students O O O O O O O

Women O O O O O O O

Men O O O O O O O

Minorities O O O O O O O

Users living
below the
national poverty
line

O O O O O O O

E.3 Would you say that your network helps users to...

Please select one option
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No To some extent Fully

... acquire new skills ? O O O

... support existing economic activities ? O O O

... develop new economic opportunities ? O O O

... improve self-employment opportunities ? O O O

... improve salaried employment opportunities ? O O O

E.4 What changes have you observed in the lives of telecentres users ? (e.g. changes in: in--
come levels and distribution, quality of life, access to public goods and services, coverage of 
basic needs (housing, health, nutrition), consumption, social relations, confidence etc.)

[Write here]

E.5 Please describe a best practice example of how your network (or a telecentre in your net--

work) is supporting livelihoods

[Write here]

E.6 Have you observed any negative impact of the telecentres on the local communities (both 

users and non-users) ?

[Write here]

E.7 Please name 3 areas in which you believe the network could strongly promote livelihoods 

in the next two years

[Write here]

E.8 In which of the following areas would you like to receive more support ? Choose 3 areas

O Support to promote entrepreneurship and business opportunities

O Support for ensuring the sustainability of telecentres

O Support to develop the skills of telecentre staff

O Support to expand the number of telecentres

O Support to deliver a wider range of services

O Advisory support on the management of telecentres
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O To make services more affordable for users

O Support to access and develop relevant content

O Other (please specify________)

E.9 Please rank in order of priority the institutions that should be further involved to improve 

livelihoods through your network of telecentres (1=highest priority, 5=lowest priority). 
Please ensure each institution has a different rank

[Rank]

Local governments [Rank]

National Government [Rank]

The private sector [Rank]

The donor community [Rank]

E.10 Any other comments or information you would like to share with us ?

[Write here]

F. YOUR DETAILS

F.1 Please tell us about yourself

Name [Write here]

Surname [Write here]

Position [Write here]

Telecentre network [Write here]

Country / countries [Write here]

Telephone [Write here]

Telecentre network website [Write here]

F.2 PRIVACY STATEMENT

UNCTAD and telecentre.org will keep confidential all information that might identify a respondent 
with his or her responses, unless the respondent waives confidentiality for specified uses.
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Do you give us permission to individually identify you or your network ?

IMPORTANT: THIS IS A COMPULSORY QUESTION TO ANSWER

O Yes  O No

Thank you for your collaboration. Your insights are very valuable for this study, and I will 

shortly share and discuss with you the preliminary findings.
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Annex 7.3

Telecentre networks that completed the questionnaire

Telecentre network Country Website

GPCIC (Grameenphone Community Information Center) Bangladesh www.gpcic.org

Pallitathya Kendra Bangladesh www.pallitathya.org

Learning Enrichment Foundation Canada www.lefca.org

N-CAP Canada nu.e-association.ca

Programa Biblioredes, DIBAM Chile www.biblioredes.cl

Red de Telecentros de La Araucanía Chile www.redcomunitaria.cl

Congo

Principado de Asturias Spain www.asturiastelecentros.
com

Red Conecta (Fundación Esplai) Spain www.redconecta.net

Guatemala www.enlacequiche.org

TARAhaat India www.tarahaat.com

Partnerships for e-Prosperity for the Poor (Pe-PP) Indonesia www.ict4pr.org

Kenya Network of Telecentres (KenTel) Kenya www.ken-tel.org

FETEMA Mali www.fetema.org; www.
afriklinks.org

DidiBahini Nepal www.didibahini.org

E-Network Research and Development (ENRD)/Nepal Wireless
Networking Project

Nepal www.enrd.org

Philippine Community eCenter Network Philippines under construction

GDCO Sudan www.gedarefcity.org

Telecenter for Development Sudan

United Rep. of

Chile, Ecuador,
Mexico, Argentina,
Colombia

www.cdi.org.uy
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Notes

As of 2006, 44 per cent of Governments had introduced a national ICT plan, and another 20 where in the 
process of preparing one (UNCTAD 2006a).

See chapter 3, Pro-poor ICT policies and practices, in UNCTAD’s Information Economy Report 2006.

For a detailed presentation of the sustainable livelihoods framework, see DFID (1999)

For further information on how ICTs can support sustainable livelihoods, see Chapman, Slaymaker and 
Young (2001) and Ducombe (2006).

See chapter 3, Pro-poor ICT policies and practices, in UNCTAD>s Information Economy Report 2006.

For instance, for the Government of Chile community access points are a key strategy for ensuring universal 
access to ICT (Grupo de Acción Digital, 2004; Gobierno de Chile, 2001).

For further information on best practices to support telecentres> sustainability, see telecentre.org, Bell 
(2006) and Fillip and Foote (2007).

Annex 1 provides an overview of the respondents.

Telecentre.org is a collaborative initiative that supports and strengthens the telecentre movement. Launched 
in 2005 with the support of Canada’s International Development Research Center (IDRC), Microsoft and 
the Swiss Agency for Development and Cooperation (SDC), it acts as a «connecting point» among dozens 
of telecentre networks.

A telecentre network is an interconnected group or system of telecentres.

Suggested by telecentre.org.

The percentages provided refer to the telecentre networks that responded to the individual question.

Dial-up access is when the total Internet capacity in both directions is below 256 Kbps. Broadband access 
is when the sum of the Internet connection capacity in both directions is equal to, or greater than, 256 

Training to develop basic ICT user skills to use generic tools such as e-mail, web browsing, work processors, 
spreadsheets and presentation tools (see OECD, 2004).

To exploit business opportunities provided by information and communication technologies (for example 
to buy and sell online).

See www.najuqsivik.com/gateway/arts-crafts/index.htm.

Others, notably Proenza (2003), have highlighted the importance of independence from political 
interference.

Mali, Mozambique, Uganda, South Africa and Senegal.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
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See, for example, www.tradepoint.org.

See e-Choupal (2006).

See chapter 2 of UNCTAD’s Information Economy Report 2006, e-Choupal (2006) and Conroy (2006).

See the recommendation to expand e-Choupal>s activities into one-stop shop where villagers can also 
obtain other services, such as e-government services, e-education and e-health services (Fillip and Foote, 
2007, p. 66).

A study (CTO, 2005) of a project funded by DFID in India, Mozambique and the United Republic of 

and highlights the importance of established and trusted communication patterns.

For more details on this programme see Proenza (2006).

See www.iie.cl.

See Bell (2006), Fillip and Foote (2007) and UNDP (2006).

For a better understating of the 12 Cs framework and practical examples of how it is used to assess to 
what extent an ICT policy or programme supports poverty alleviation, see chapter 3 of UNCTAD>s 
Information Economy Report 2006.

The date in square brackets at the end of most entries is the date on which the text was accessed.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
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A. Introduction

Chapter 8

HARMONIZING CYBER LEGISLATION AT THE REGIONAL

LEVEL: THE CASE OF ASEAN

An increasing number of  developing countries are 

adapting their legislation to e-commerce to remove 

barriers to online services and provide legal certainty 

to business and citizens. The adoption of  cyberlaws is 

an essential step to widen market access to small and 

medium-sized enterprises (SMEs) at the regional and 

the international level. Issues such as security, privacy, 

consumer protection and intellectual property rights 

need to be addressed in a digital economy.

The impact of  the introduction of  legislation on the 

expansion of  e-commerce activities is reported by 

countries to be positive, leading to increased ICT-

related business opportunities and foreign direct 

investment, according to a survey on e-commerce 

legislation in developing countries carried out by 

UNCTAD in 2007.1 The survey revealed that 93 per 

cent of  the 32 responding countries have prepared or 

from market opportunities arising from ICT and the 

economic growth and development opportunities that 

accompany them. A majority of  responding countries 

chose to consider the United Nations Commission on 

International Trade Law (UNCITRAL) model laws 

when they revised their legislation. This shows the 

importance of  international harmonization in view 

of  the need for uniformity of  the law applicable in 

the information economy and the development of  

harmonious international economic relations at the 

regional and global levels.

Developing countries within their region and subregion 

are also considering the development of  a basic 

harmonized legal framework for e-commerce to make 

their region competitive and help boost e-business and 

economic growth. The harmonization of  e-commerce 

legal frameworks is expected to lead to larger internal 

and external consumer and business markets by 

facilitating cross-border e-commerce.

Regional initiatives for the harmonization of  cyberlaws 

are developing and are facing challenges, including the 

different legal, social and economic systems of  countries 

in a particular region. Other barriers include the lack of  

human resources, the lack of  public awareness about 

and the legal security of  e-business through the 

legislation adopted. More broadly, countries reported 

consumers’ lack of  trust in the security of  e-commerce 

setting up the technical infrastructure, and the need to 

accompany legal reform by a broader national reform 

of  the information economy in order to seize the 

The Association of  Southeast Asian Nations (ASEAN)2

to adopt a harmonized e-commerce legal framework 

consistent across jurisdictions. By the end of  2008, all 

ASEAN member countries will have enacted consistent 

national e-commerce legislation. This chapter presents 

a case study of  the Harmonization of  E-Commerce 

Legal Infrastructure in ASEAN Project–a major four-

year project to help the ten ASEAN member countries 

develop and implement a harmonized e-commerce

legal infrastructure.3

The experience of  the ASEAN member countries 

in the E-Commerce Project may be helpful for 

other regional associations in the developing world 

that are currently considering the harmonization of  

e-commerce legal infrastructure. This is the case, for 

instance, of  the East African Community and the 

Latin American Integration Association (ALADI) 

member countries, which receive technical assistance 

from the United Nations Conference on Trade and 

Development (UNCTAD) to help design e-commerce 

legislation at the national and regional levels,4 as well 

as other regional organizations in Africa, Asia and the 

The ASEAN experience might also prove useful for 

developing countries that are formulating their own 

e-commerce legislation, and developing a comprehen--



322 CHAPTER 8 HARMONIZING CYBER LEGISLATION AT THE REGIONAL LEVEL: THE CASE OF ASEAN

INFORMATION ECONOMY REPORT 2007-2008

sive legal infrastructure, including regulations, stand--

ards, training and education. 

The adaptation of  legal frameworks to e-commerce 

is a key step among ICT-related policy measures that 

Governments should take in order to foster the use 

of  ICTs and development of  e-commerce. In previous 

editions of  the E-commerce and Development Report and 

the Information Economy Report, UNCTAD focused on 

are provided in this chapter, and more generally on 

ICT strategies to help them take full advantage of  ICT 

for development. In this edition, the chapter aims to 

provide guidance for developing countries and regions 

when they start developing their e-commerce legal 

framework. 

On the basis of  the ASEAN case, the chapter will set out 

the modalities for the implementation of  law reform, 

as well as possible options and potential challenges 

awaiting countries in the development of  a common 

regional and national e-commerce legal framework. 

Such challenges include different e-readiness levels 

and the development stage of  e-commerce legislation, 

which can vary from one country to another.

The chapter is divided into four sections. Section 

A provides background information on the e-

ASEAN initiative and E-Commerce Project. Section 

B presents the challenges of  regional and domestic 

implementation of  e-commerce legal infrastructure 

and addresses cyberlaw coverage in ASEAN member 

countries. Section C presents the lessons learned vis-

à-vis regional harmonization of  e-commerce legal 

infrastructure, as well as at the national level. Section 

D proposes policy recommendations to help regional 

organizations and developing countries prepare their 

legal framework. 

1. Background

ASEAN was created in 1967 to promote regional 

cooperation among its member States with the objective 

of  (a) accelerating economic growth, social progress 

and cultural development, and (b) to promoting peace 

and stability in the region. It currently has 10 member 

countries: Brunei Darussalam, Cambodia, Indonesia, 

the Lao People’s Democratic Republic, Malaysia, 

Myanmar, the Philippines, Singapore, Thailand and 

Viet Nam. 

With the advent of  ICTs, ASEAN member countries 

endorsed the e-ASEAN initiative in 1999 as a result 

and aimed, with regard to economic development, at 
creating a stable, prosperous and highly competitive 
ASEAN Economic Community in which there is a 

and reduced poverty and socio-economic disparities 
in 2020 (the target date for establishing the ASEAN 
Economic Community has since been brought 
forward to 2015). The purpose of  the e-ASEAN 
initiative is to complement national ICT strategies, 
and promote economic growth and competitiveness 
for better integration of  ASEAN member countries 
into the global information economy. The e-ASEAN 
initiative sets out an action plan focusing on physical, 
legal, logistical, social and economic infrastructure to 
embrace the development and use of  ICTs. 

In 2000, the ASEAN member countries entered into 
the e-ASEAN Framework Agreement to facilitate 
the establishment of  the ASEAN Information 
Infrastructure – the hardware and software systems 
needed to access, process and share information – and 
to promote the growth of  electronic commerce in the 

information infrastructure, e-society, e-government, 
a common marketplace for ASEAN ICT goods 
and services, and the creation of  an e-commerce 
friendly environment. This chapter will focus on the 
implementation of  the E-Commerce Project.

The e-ASEAN Framework Agreement is to be 
implemented by a series of  measures set out in the 
Roadmap for Integration of  e-ASEAN Sector (the 
e-ASEAN Roadmap).5  The E-Commerce Project has 
been assisting ASEAN in meeting two key targets in 
the Roadmap:

Measure 78: Enact domestic legislation 
to provide legal recognition of electronic 
transactions (i.e. cyberlaws) based on common 
reference frameworks (deadline: 31 December 
2008);

Measure 79: Facilitate cross-border electronic 
transactions and the use of  digital signatures 
(deadline: 31 December 2009).

ASEAN economics ministers in Cebu, Philippines, in 
December 2006.

The coordinating body for this work in ASEAN is 
the ASEAN E-Commerce and ICT Trade Facilitation 
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Working Group, a group that reports to ASEAN 

TELSOM (Telecommunications and ICT Senior 

(Telecommunications and ICT Ministers). The 

Working Group’s agenda covers most aspects of  e-

commerce. Other relevant Working Groups include 

those on e-society and ICT Capacity Building, universal 

access, digital divide and e-government, and ASEAN 

information infrastructure.

2. E-commerce project goals

The overall goal of  the e-commerce project is to 

assist ASEAN to integrate into one market for goods, 

services and investment. The e-commerce project has 

had three phases. 

The focus of  Phase 1 was the harmonization of  

e-commerce legal infrastructure. This phase was 

conducted between 2004 and 2005, and included 

the establishment of  a broad, high-level harmonized 

legal, regulatory and institutional infrastructure for 

e-commerce. Phase 2, which was conducted in 2006, 

examined the potential establishment of  a harmonized 

legal, regulatory and institutional infrastructure for 

electronic contracting and online dispute resolution 

(ODR). Phase 3, which was conducted in 2007, 

examined the possible establishment of  a harmonized 

legal, regulatory and institutional infrastructure for 

the mutual recognition of  digital signatures, so as to 

facilitate cross-border trade.

Each project phase built on the achievements of  

previous phases and the outputs of  each phase became 

more detailed and technical in nature as the overall 

project progressed.

3. Harmonization structure

Harmonization projects are designed to align individual 

member country laws in order to remove unwanted 

gaps, overlaps and duplication.6 E-commerce 

harmonization projects aim to increase legal certainty 

for parties engaged with more than one member 

country – for example, multinational businesses that 

are attempting to expand their business in a new 

region. Harmonization projects usually fall into one 

of  two categories – soft harmonization (based on 

training and capacity-building) and hard harmonization 

(based on model or uniform laws). Most e-commerce 

legal harmonization projects are soft harmonization 

for countries to adopt the same (or even model) laws 
and regulatory systems. All that is undertaken are 
training and capacity development activities, aimed at 
ensuring a common (or harmonized) understanding of  

Examples of  soft harmonization projects include e-
commerce law harmonization projects in:

The United Nations Economic and Social 

(UNESCAP), which has 62 member countries.7  
They are undertaking a soft harmonization 
project called the Technical Assistance Project 
on Harmonized Development of Legal and 
Regulatory Systems for E-commerce in Asia 

Capacity Building Needs.8

The South Asian Association for Regional 
Cooperation (SAARC)9 comprising eight
member countries, which is undertaking a soft 
harmonization project called Harmonization of  
E-Commerce Laws and Regulatory Systems in 
South Asia.10

11 which has 
16 member countries. They have developed 

for strengthening regional cooperation and 
integration12). It is designed to include the 
harmonization of  e-commerce laws as one of  
its goals. Overall, the strategy is based on soft 

laws (e.g. spam legislation) may be based on 
sample laws and subject to hard harmonization.

approach. One of  them is the considerable potential 
for integration and coordination with other regional 
capacity-building activities, resulting in low costs and 
useful collaboration with regional neighbours. In 
addition, some assistance is already available in the form 
of  training materials and kits on e-commerce laws. For 
example, UNCITRAL is developing training materials 
regarding the United Nations Convention on the Use of  
Electronic Communications in International Contracts 
2005. Third, in theory, consistency in training should 
deliver reasonable consistency in outputs, including 
the laws, regulations and other aspects of  e-commerce
legal infrastructure. However, in practice, consistency 
in training has not always delivered consistency in 
outputs. The UNCITRAL model laws, for example, 
have been implemented very differently in numerous 
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countries, despite the availability of  uniform training 

and capacity-building assistance. 

ASEAN was concerned that it would not necessarily 

have control and ownership of  the development 

and delivery of  training and materials, especially 

implementation guides that could help to ensure 

consistency. The only training materials that were 

available when the project started were generic materials 

that had not been customized for an Asian audience or 

for the particular political and legal systems in ASEAN 

member countries.

With respect to hard harmonization projects, examples 

include e-commerce law harmonization projects in:

The Southern African Development Commu--

nity (SADC).13  Its 14 member countries are un--

dertaking a hard harmonization project based 

on a customized model e-commerce law.

The European Union (EU).14 Its 27 member 

countries have standardized domestic e-

commerce legislation based on the EU Directive 

on Electronic Commerce, 2000.15

Ultimately, ASEAN chose to pursue hard harmonization, 

based on implementation guidelines rather than simple 

capacity-building. 

First, the guidelines are an inclusive instrument, which 

ensures the participation of  less developed ASEAN 

member countries. They also contain implementation 

steps that ensure greater consistency across ASEAN 

member countries. In addition, the guidelines include 

a timetable, which helps to ensure an orderly, phased 

development of  e-commerce legal infrastructure 

in ASEAN. Moreover, they leave less room for 

interpretation and reduce inconsistencies. Finally, they 

updated (for example, every three years).16

Under this hard harmonization option, E-Commerce

Project Guidelines have been developed that build on 

the common objectives and principles for e-commerce

legal infrastructure. The guidelines include more 

prescriptive information on implementation steps, 

and a timeline. They were developed by an Australian 
17 in collaboration with project 

participants and technical experts from ASEAN 

member countries. They have been endorsed by the 

ASEAN E-Commerce and ICT Trade Facilitation 

Working Group.

B. Regional and domestic 

implementation

The E-Commerce Project sought to identify and 
address both regional and domestic implementation 
issues. Regional issues were important since the project 
had a trade facilitation focus, and so it was important 
to address any barriers to cross-border trade that might 
arise from gaps or inconsistencies in e-commerce legal 
infrastructure. Domestic implementation issues were 
important since ASEAN has set certain goals and 

10 member countries to implement e-commerce legal 
infrastructure at the domestic level.

1. Regional implementation

The project included numerous activities and outputs 
over a four-year period, including eight full ASEAN 
workshops with an average of  35 participants per 
workshop, 14 country visits and ongoing liaison 
with other international organizations such as Asia 

UNCTAD and UNESCAP.

A range of  implementation guides and checklists have 
been produced during the project, including both 

Several surveys were conducted during the E-Commerce
Project in order to gain a more detailed understanding 
of  developments and issues in the region, and to give 
member countries an opportunity to provide detailed 
input at key stages of  the project. Questionnaires 
were sent to government representatives in each of  
the ASEAN member countries and the results were 
collated and published during the project. Surveys 
regarding the following issues were conducted:

E-commerce legal infrastructure in ASEAN 
(October 2004, Phase 1).

Implementation issues and constraints for a 
harmonized e-commerce legal infrastructure in 
ASEAN (February 2005, Phase 1). This survey 
is the most relevant survey for other developing 
nations and regional associations. It collected 
data on the implementation challenges faced by 
ASEAN member countries: some of  the survey 
results are discussed below in subsection 3.

Cyberlaws in ASEAN (October 2005, Phase 1). 
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gaps in cyberlaw coverage, which are discussed 

below in subsection 4.

Current legal, regulatory and institutional 

approaches to e-contracting and ODR 

infrastructures in ASEAN (February 2006, 

Phase 2).

2. Domestic implementation

As is the case in other regional groupings, the 10 

ASEAN member countries are very diverse in areas 

such as culture, religion, legal systems, types of  

government and level of  development. 

When ASEAN reaches a consensus decision to 

take action – for example, its decision to implement 

harmonized e-commerce laws – the next challenge is 

to implement this decision at the domestic level. In the 

area of  e-commerce legal infrastructure, the diversity 

amongst member countries is most noticeable with 

regard to the different levels of  development, since 

ASEAN includes both highly developed countries with 

a mature e-commerce infrastructure (such as Singapore) 

and developing countries with only a rudimentary e-

commerce infrastructure (such as the Lao People’s 

Democratic Republic). 

However, a positive aspect of  the E-Commerce

Project is that it continues to have a direct impact 

on the development of  domestic e-commerce legal 

infrastructure in ASEAN member countries, sooner 

than anticipated in the project design. This impact can 

be seen in the table 8.1.

It is encouraging that both developed and developing 

member countries have been able to enact domestic 

e-commerce laws in a relatively short period. The 

three countries, as shown in the table 8.1, which 

are yet to enact e-commerce laws all have draft laws 

available and are on track to meet the e-ASEAN 

deadline of  December 2008. However, the scope of  

the project goes beyond enactment of  e-commerce 

in implementing a comprehensive e-commerce legal 

infrastructure in all 10 ASEAN member countries. For 

example, several member countries are still developing 

detailed regulations for the implementation of  their e-

commerce laws in areas such as the accreditation of  

digital signature service providers.

In addition, those member countries that did have e-

commerce laws in place at the beginning of  the project 

may still need to review their laws for consistency 

with its guidelines; in particular, the guidelines 

include a recommendation that member countries 

consider amending their domestic legislation to ensure 

harmonization with the United Nations Convention on 

the Use of  Electronic Communications in International 

Contracts 2005. This issue is discussed in greater detail 

below (section C).

Member country Status of e-commerce laws – project inception

(January 2004)

Status of e-commerce laws – current

(October 2007)

Brunei Enacted Enacted

Cambodia None Draft

Indonesia None Draft

Lao People’s Democratic Republic None Draft

Malaysia None Enacted

Myanmar Draft Enacted

Philippines Enacted Enacted

Singapore Enacted Enacted

Thailand Enacted Enacted

Viet Nam None Enacted

Table 8.1

E-commerce legislation in ASEAN member countries

Source: ASEAN E-Commerce Project, internal project materials, ASEAN secretariat and Galexia, October 2007.
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3. Domestic implementation challenges

Priority challenges for all member countries

During the project a survey was conducted to examine 

faced at the domestic level.18 It revealed that there 

are some common ASEAN-wide challenges to the 

implementation of  e-commerce legal infrastructure. 

The main challenges are limited government policy or 

support, limited infrastructure, limited funding; and a 

shortage of  skills and training.

Lack of  private and public sector support has also 

a barrier to the implementation of  e-commerce legal 

infrastructure. Ultimately, it is in the interest of  the 

public and the private sector if  they can complete 

During implementation, initiatives can be employed 

by Governments to increase awareness and support 

on the part of  the private and public sectors. Those 

initiatives have the added advantage that they also help 

to increase the uptake of  e-commerce. 

Priority challenges for CLMV member 

countries

The implementation challenges faced by CLMV 

countries (Cambodia, the Lao People’s Democratic 

Republic, Myanmar and Viet Nam – the less developed 

ASEAN member countries) are slightly different from 

those faced on an ASEAN-wide basis. This is because of  

the different needs of  these countries in implementing 

their e-commerce legal infrastructure. The results of  

the survey reveal that the main implementation issues 

faced by CLMV countries are (in order of  priority): 

limited government policy and support, the lack of  a 

strong market for e-commerce products and services, 

limited funding, limited infrastructure, and a shortage 

of  skills and training. 

The survey revealed that limited government policy 

barrier to implementing a harmonized e-commerce

legal infrastructure. There are many reasons why there 

may be only limited government policy in support 

of  a particular aspect of  e-commerce law. In some 

jurisdictions other areas of  regulation may be prioritized 

before a harmonized e-commerce legal infrastructure 

is established. Also, Governments may perceive that 

there is no market for e-commerce at the present time, 

or that the necessary e-commerce infrastructure is not 

yet in place. 

for implementation to occur. Although there is clear 

support for a top-level e-commerce law in each 

member country, a comprehensive e-commerce legal 

and awareness activities be carried out. These aspects 

will often compete for funding with other government 

priorities. Government policy provides the primary 

impetus to implement e-commerce legal infrastructure; 
once there is government support, other resources 

such as funding, infrastructure, and skills and training 

can be allocated. 

The results of  the survey also revealed that the lack 

implementation challenge. This indicates that capacity-

building initiatives and other forms of  assistance 

can play a vital role in enhancing the e-commerce
infrastructure. 

and policy formulation stage right through to 

implementation and follow-up work. Appropriate 
resources will need to be allocated by member 

country Governments to implement e-commerce legal 
infrastructure. Some member countries indicated that 

they did not have the resources or access to funds to 

enhance existing legal infrastructure. There may be a 

need for some member countries to seek assistance in 

this area from external sources such as ASEAN, the 

United Nations, and other regional and international 

organizations.

Capacity-building projects play an important role in 

countries and ensuring a common understanding 

e-commerce legal infrastructure. Capacity-building 
will not only improve the skills and knowledge of  

professionals but would also help ensure a common 

infrastructure if  projects were to be undertaken on an 

ASEAN-wide basis. 

ICT infrastructure is generally still emerging in CLMV 

countries. Less than 1 per cent of  the population in 

Cambodia, the Lao People’s Democratic Republic and 

Myanmar, and less than 5 per cent of  the population 

in Viet Nam have access to the Internet.19  The market 

for e-commerce in these countries is therefore small. 
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At present there is no perceived need (or no market) 

in those countries to prioritize e-commerce legal 

infrastructure. 

ASEAN is involved in several projects to narrow the 

digital divide in the region. The Initiative for ASEAN 

Essentially, the IAI provides a framework for regional 

cooperation through which more developed ASEAN 

members could help those member countries that most 

need it. It focuses on education, skills development and 

worker training. 

The IAI Work Plan for the CLMV countries focuses 

on the priority areas of  infrastructure development 

(transport and energy), human resource development 

(public sector capacity building, labour and 

employment, and higher education), information and 

communications technology, and promoting regional 

economic integration (trade in goods and services, 

customs, standards and investments).

Projects such as the IAI and other development 

initiatives in the region and in individual member 

countries are all geared towards improving the ICT and 

telecommunications infrastructure in ASEAN member 

countries. The existence of  such infrastructure can be 

an important building block for the implementation 

of  a more advanced e-commerce legal infrastructure. 

It should be pointed out that measures addressing the 

digital divide are not relevant only to CLMV countries, 

the ASEAN secretariat having noted that there are 

also pockets of  underdevelopment in the ASEAN-6

countries (Brunei Darussalam, Indonesia, Malaysia, 

Philippines, Singapore and Thailand).20

responses of  the CLMV countries as a barrier to 

implementation of  the recommendations. Such a lack 

by other countries, including Indonesia and Thailand. 

One of  the concerns is that professionals in those 

countries are not exposed to developed ICT regulatory 

and policy frameworks. This lack of  exposure means 

that professionals in developing countries have not had 

that area.

Resources required

the following resources needed to assist member 

countries in implementing their e-commerce legal 

infrastructure: funding for implementation activities; 
an ASEAN-commissioned integration project to help 
channel assistance from more developed member 
countries to less developed member countries; legal 
and technical training for key implementation staff  
such as policymakers and legal drafters; and awareness-
raising for the Government and the private sector.

4. Cyberlaw coverage

In order to identify the broader legal context for the 
development of  e-commerce legal infrastructure 
in ASEAN, the ASEAN E-Commerce and ICT 
Trade Facilitation Working Group asked for detailed 
information on the overall cyberlaw coverage in 
ASEAN member countries. 

In 2005 the cyberlaws survey was conducted as part 
of  the ASEAN E-Commerce Project. The results were 

The term “cyberlaws” generally refers to laws that 
address the legal issues that arise from the Internet 
and other communications technology. The survey 

environment. These include laws where only a 
portion, for example, a part, a chapter section or 
chapter subsection, contains cyberlaw provisions. 
Laws of  general application, for example consumer 
or intellectual property laws, are not intended to form 
part of  this analysis of  cyberlaws. However, it is noted 
that those general laws may nevertheless have some 
application in an online setting.

The list of  cyberlaws that could be covered by this 
survey was limited by time and resource constraints, 
and so the survey was restricted to a selection of  laws 
considered by the ASEAN E-Commerce and ICT 
Trade Facilitation Working Group to have a high 
priority.

Cyberlaw coverage is varied across ASEAN.21 Table 
8.2 summarizes progress made in ASEAN member 

of  August 2007.22

The survey revealed the following trends in cyberlaw 
coverage in ASEAN:

Consumer protection

There is limited coverage in ASEAN of  consumer 
protection laws for e-commerce. Coverage does not 
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extend beyond a section in Malaysia’s Communications 

and Multimedia Act 199823 that provides that network 

service and application providers must deal reasonably 

complaints; a subsection in the Philippines Electronic 

Commerce Act 200024 that states that violations of  the 

Consumer Act 199125 committed through the use of  

electronic transactions will be subject to the penalties 

contained in that Act; and a proposed provision in 

the Indonesian Bill on Electronic Information and 

Transactions,26 which states that consumers have the 

right to receive complete information on contract 

Despite the limited coverage in ASEAN of  consumer 

protection laws for e-commerce, most jurisdictions 

have general consumer protection legislation in place. 

These, in most circumstances, will apply to goods and 

services sold online. 

Online consumer protection is a high priority in some 

key ASEAN trading partners, including Australia, the 

growing interest in online consumer protection in 

ASEAN. In early 2007 the ASEAN E-Commerce

and ICT Trade Facilitation Working Group added 

the harmonization of  online consumer protection 

laws to its working agenda. This is likely to result in 

further discussion of  online consumer protection laws 

project or timetable has been considered at this stage

Privacy and data protection 27

At present no laws have been enacted in ASEAN 
member countries that deal with privacy and personal 
data protection. Three member countries have 
draft privacy legislation – Indonesia, Malaysia and 
Thailand. However, it is uncertain in some member 
countries when legislation will be enacted and the 
drafts were developed some time ago. Instead of  
implementing laws, Singapore has chosen to adopt a 
self-regulatory approach through the E-Commerce
Code for the Protection of  Personal Information 
and Communications of  Consumers of  Internet 
Commerce.

The majority of  ASEAN member countries are also 
members of  APEC, which has been developing 
and implementing the APEC Privacy Framework 

developments throughout Asia, and it is unlikely that 
ASEAN member countries will make further progress 
on privacy legislation until some key APEC privacy 
issues have been resolved, particularly APEC’s work on 
cross-border privacy rules. APEC expects to conduct 

rules in 2008.

Consumer
protection Privacy Cybercrime Spam Online content

regulation
Digital

copyright
Domain name

regulation
Electronic
contracting

Online dispute
resolution

Brunei None None Enacted None Enacted Enacted Enacted Enacted None

Cambodia None None None None None Enacted Enacted Draft None

Indonesia Draft Draft Draft None None Enacted Draft Draft None

Lao People’s
Democratic
Republic

None None None None None Planned None Draft None

Malaysia Enacted
(voluntary) Draft Enacted Enacted Enacted Enacted Enacted Enacted None

Myanmar None None Enacted None Enacted Planned None Enacted None

Philippines Enacted None Enacted/draft Draft None Enacted/draft None Enacted Enacted

Singapore None Enacted
(voluntary) Enacted Enacted Enacted Enacted None Enacted None

Thailand None Draft Enacted Planned None Planned None Enacted Planned

Viet Nam None None Enacted None None None Enacted Enacted None

Table 8.2

ASEAN cyberlaw coverage

Source: ASEAN E-commerce Project, Survey of Cyberlaws in ASEAN (internal project materials), ASEAN secretariat and Galexia, October 2005
(updated August 2007).
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Meanwhile, the ASEAN E-Commerce and ICT Trade 

Facilitation Working Group is maintaining a watching 

brief  on privacy laws in the region, and there is some 

interest in developing a project on harmonization of  

privacy laws in ASEAN in the future.

Cybercrime 28

At present seven out of  ASEAN’s ten member 

countries have cybercrime laws in place, and Indonesia 

has a draft law. Legislation adopted in member countries 

varies slightly; however it contains similar offences. 

Offences in cybercrime laws in ASEAN centre on 

unauthorized access, unauthorized access with the 

intent of  committing an offence and unauthorized 

offences contained in the Computer Misuse Act 1990

(United Kingdom).29 Cybercrime legislation in most 

ASEAN member countries also contains provisions 

that make it an offence to disclose a computer access 

code without authorization.

Cybercrime is of  particular concern to ASEAN and 

the ASEAN E-Commerce and ICT Trade Facilitation 

Working Group has added cybercrime laws to its list of  

potential harmonization projects.

Spam

Singapore is the only ASEAN member country that 

has enacted an anti-spam law,30 although there is also 

a provision in a Malaysian Act that may be of  some 

limited assistance in prosecuting spammers. There are 

plans to enact laws in two other member countries.31

There may be greater cyberlaw coverage in ASEAN 

in the future as spam becomes more of  a nuisance 

and lawmakers become more familiar with the legal 

controls needed to regulate it. The enacted legislation 

in Singapore may provide lawmakers with a convenient 

reference point for drafting their own dedicated spam 

laws.

Online content regulation

Four out of  ten ASEAN member countries have 

content-regulation regimes in place. They control the 

publication of  online material on the basis of  social, 

political, moral and religious values of  the Governments 

of  those countries. The regimes have similar content 

restrictions that apply to print media. 

As use of  the Internet increases, it is likely that other 

ASEAN member countries will introduce content-

and political values. Online content regulation is 

now commonplace in most developed countries, as 

Governments attempt to regulate the availability of  

illegal content such as child pornography and racial 

establishing online content-regulation regimes, it might 

be some time before establishment of  such regimes 

becomes a priority in some CLMV countries. The fact 

that the ICT infrastructure in those countries is still 

developing means that it will take a number of  years 

CLMV member countries have higher priorities at this 

stage.

Digital copyright

The coverage in ASEAN countries of  laws on digital 

have laws in place and a further two have plans to enact 

legislation.32

The scope of  coverage of  digital copyright issues 

varies across member countries. Some have detailed 

provisions addressing a number of  digital copyright 

issues, while others do not go beyond recognizing 

that copyright subsists in computer programs and the 

granting of  associated rights. This limited recognition is 

often to be found in less developed Member countries 

and it is unlikely that regulation of  digital copyright 

issues will advance greatly beyond that level. 

Domain name regulation 33

Currently, four out of  ten ASEAN member countries 

– Brunei, Cambodia, Malaysia and Viet Nam – have 

laws on domain names. The level of  detail of  those 

laws varies greatly, and only Cambodia has an entire 

legal instrument devoted to that cyberlaw topic.34

The limited coverage of  laws regulating domain 

names does not mean that there are no administrative 

procedures or alternative mechanisms in member 

countries to regulate this particular cyberlaw. Member 

countries have generally an organization assigned as 

the chief  registrar of  domain names, which controls 

the granting of  and conditions for use of, domain 

names. This body often has a number of  policies and 
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procedures in place regarding the granting and use of  
its country-level domain. 

Additionally, domain name registrars in ASEAN 
countries often have in place online dispute resolution 
policies to aid in resolving disagreements about the use 
of  domain names. 

Electronic contracting 35

Electronic contracting is the area where full coverage in 
ASEAN countries seems likely. All member countries 
have enacted legislation or have draft legislation in 
place.36 There is also a great degree of  similarity in the 
electronic transactions laws of  member countries since 
the legislation in most countries is based either on the 
UNCITRAL Model Law on Electronic Commerce37 or 
on the project recommendations from Phases 1 and 2 
of  the current ASEAN E-Commerce Project.

ASEAN has set a December 2009 deadline for 
member countries to facilitate cross-border electronic 
transactions and the use of  electronic signatures 
through better practice guidelines for electronic 
contracting. Those guidelines are based on the new UN 
Convention on the Use of  Electronic Communications 
in International Contracts 200538 and were developed 
during Phase 2 of  the current ASEAN E-Commerce
Project.

Online dispute resolution (ODR) 39

There are very few laws on online dispute resolution 
(ODR) in ASEAN countries. At present only the 
Philippines has laws in place, and Thailand is the only 
member country with plans to enact laws. Singapore 
has established ODR facilities and Malaysia has plans 

however, neither country has laws in place. 

ODR initiatives are a growing area of  IT and 
e-commerce development in ASEAN. Once more 
ODR mechanisms have been put in place, it is likely 
that laws will follow. As mentioned above, ASEAN has 
set a December 2009 deadline for the development of  
guiding principles for ODR services in ASEAN.

A good example of  an ASEAN-based ODR service 
is the Philippines MultiDoor Courthouse described in 
box 8.1.

5. Jurisdiction

regard to cyberlaws and international trade that has 
been considered in some detail in ASEAN. Although 
online jurisdiction did not form part of  the cyberlaw 
coverage survey discussed above, it did form part of  
Phase 2 of  the ASEAN E-Commerce Project.

Online jurisdiction is likely to be of  interest to 
many regional and multinational organizations that 
are attempting to harmonize e-commerce legal 
infrastructure. Unfortunately, the issue does not have a 

and elsewhere on harmonization of  approaches.

method of  resolving cross-border jurisdiction issues 

commerce by businesses and consumers.

Achieving harmonization of  jurisdiction and of  law 
rules on e-commerce is important in ASEAN in order 
to help achieve the region’s economic integration 

commerce transactions is a very high priority issue for 
ASEAN. 

The ASEAN project examined numerous international 

the EU, the OECD and the Hague Conference on 
Private International Law. It also examined international 
case law and some sample approaches to online 

40 At this stage there 
is no international consensus approach to jurisdiction 
for e-commerce transactions, although discussions on 
this important issue are continuing in various forums.

Ultimately, the project guidelines provide 
recommendations that would assist ASEAN in seeking 
a consistent, harmonized, pro-consumer approach to 

and trust in e-commerce. 

For example, the project recommended that ASEAN 
consider developing a guideline on the harmonization 
of  jurisdiction for B2C e-commerce transactions. 
The guideline should encourage member countries to 
adopt measures that ensure that proceedings against 
consumers are brought only in the State where the 
consumer is domiciled, and measures that ensure that 
consumers cannot waive their consumer protection 
rights in contracts.41
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resolve online jurisdiction issues in order to provide 
greater certainty in electronic transactions across 
borders.

C. Lessons learned

1. Regional lessons

The ASEAN E-Commerce Project provides key 
lessons on regional harmonization of  e-commerce legal 
infrastructure that might be of  interest to other regional 
associations with regard to regional harmonization of  
e-commerce infrastructure and trade facilitation

Global harmonization focus

ASEAN is just one of  a number of  regional and 
multinational organizations that have expressed an 
interest in regional harmonization of  e-commerce 
legal infrastructure. As discussed above, other groups 

UNESCAP, the South Asian Association for Regional 

Union and the Southern African Development 
Community.

However, when selecting a model for harmonization, 
ASEAN member countries also wanted to ensure that 
their legal infrastructure would be compatible with 
international developments. 

An excellent example of  ASEAN considering 
international models is its selection of  the UN 
Convention on Electronic Contracting as the core 
model for electronic contracting law (both regionally 

model laws as a basis for harmonization, as they have 
been interpreted differently in different jurisdictions. 
There are obvious advantages in using binding treaties 
as a model for harmonization. 

on the Use of  Electronic Communications in Interna--

Box 8.1

Online dispute resolution in the Philippines 

The Philippine MultiDoor Courthouse 42 (PMC) is a Philippines-based ODR service. It was launched in 2004 by the Cyberspace Policy Centre
43

The ODR service offered by the PMC includes online arbitration, mediation, neutral evaluation and blind bidding services to disputants.
All services are available to the general public, as well as to merchants, retailers and commercial establishments. However, disputes that

commercial contract disputes.

create an account online) and then proceeding to supply the particulars relating to the dispute. This would typically include information about
the complainant and respondent and the relief sought.

The complainant is asked to upload a copy of any contractual arrangement between the parties that requires them to submit the dispute to

is no agreement, an e-mail is sent inquiring whether the respondent agrees to participate in the dispute resolution process. If the respondent

by the PMC should be used by the parties to resolve the dispute. The parties are, however, able to agree to use whichever mode of dispute
resolution they prefer.

In cases where parties choose arbitration as their preferred method for resolving the dispute, they are able to select the arbitrator or a panel
of arbitrators from a roster of accredited arbitrators provided by the PMC. Similarly, if mediation is chosen, the parties are able to nominate
their preferred mediator from a list provided by the PMC.

As a general rule, the fees for the ODR service would be much less than what a party would have to pay when compelled to litigate. During
the pilot phase of the PMC’s existence, no fee has been charged for the use of its services. However, the PMC states on its website that as

Source: ASEAN E-Commerce Project, Documented Analysis of ASEAN Activity in Electronic Contracting and Online Dispute Resolution
(ODR) - Discussion Paper 3 (internal project materials), ASEAN secretariat and Galexia, May 2006.
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tional Contracts in 2005. It is known in ASEAN by its 

short title – the UN Convention on Electronic Con--

-

ing legal issues created by the digital environment. 

The convention seeks to enhance the legal certainty and 

commercial predictability of  international electronic 

transactions by setting out a number of  interpretive 

rules for the use of  electronic communications in 

negotiating and drawing up contracts. 

The convention also seeks to harmonize national laws 

regarding how electronic contracts can be drawn up. 

Harmonized domestic legislation will reduce the legal 

uncertainty in business transactions when contracting 

parties are from different countries. While the previous 

UNCITRAL model laws are texts that the United 

Nations recommends national legislators incorporate 

into domestic law, a United Nations convention once 

the ratifying country. Model laws provide a greater 

enacting States to adapt legislation best suited to their 

existing domestic law, but at the risk of  a reduction in 

cross-border regulatory uniformity or consistency.

Since the convention is loosely based on the model 

existing legislation deriving from those laws should 

be straightforward, even though some model law 

binding treaty.

Additional principles have been incorporated to 

address new legal concerns that have arisen in 

issued in 1996, notably invitations to make offers,44

use of  automated information systems45 and errors in 

electronic communications.46 Those provisions would 

be useful additions to national laws, giving more 

certainty to e-commerce.47

For ASEAN member countries currently without any 

e-commerce-enabling legislation, it has been suggested 

that it would be more convenient and progressive to 

consider one set of  new laws to give effect to both model 

laws and the extra provisions of  the Convention.

Whether or not a particular country signs the 

standards for most cross-border transactions. The text 

of  the convention will likely to become the default 

standard for e-commerce law, and ASEAN member 

countries may wish to ensure that their own laws and 

practices are compatible with it. Becoming a party 

to the convention will further trust and certainty 

in cross-border contract formation and electronic 

transactions.

Ultimately the ASEAN E-commerce Project recom--

mended that member countries consider signing the 

convention. It also recommended that they consider 

amending domestic electronic contracting laws to en--

sure consistency.48 There has been considerable inter--

est in the convention as many countries in the region 

have signed it, including China and the Russian Federa--

to sign the convention, in 2006, and the Philippines 

signed it in 2007. Most ASEAN member countries are 

currently considering either signing the convention or 

ensuring that their domestic laws are compatible.

Trade facilitation focus

Trade facilitation issues are important in ASEAN as the 

region is attempting to boost the pace of  development 

in member countries by expanding regional and inter--

national trade opportunities. ASEAN is conducting a 

wide range of  trade facilitation projects and activities. 

The ASEAN E-Commerce Project includes a strong 

trade facilitation focus and attempts to identify and 

address any barriers to cross-border trade that might 

arise from gaps or inconsistencies in e-commerce legal 

infrastructure.

In that context, there were strong practical links between 

the development of  e-commerce legal infrastructure 

and trade facilitation in some of  the activities of  the 

ASEAN E-Commerce Project. Those links included: 

Project recommendations to remove e-com--

merce legal exemptions that might restrict trade 

(e.g. customs documentation exemptions);

Project recommendations to expand domestic 

e-commerce legislation to allow recognition 

of  digital signatures across borders in order to 

facilitate trade; 

Consideration of  overlaps with e-commerce

chapters in free trade agreements; and

The use of  practical trade case studies to 

illustrate the links between e-commerce legal 

infrastructure and trade facilitation in project 

workshops and documentation
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One of  the most interesting practical trade case studies 
in the E-Commerce Project was the development of  
the Pan-Asia E-Commerce Alliance. Box 8.2 highlights 
the link between e-commerce legal infrastructure and 
trade facilitation.

Importance of developing a comprehensive e-

commerce legal infrastructure

At the regional level the E-Commerce Project found 
that it was necessary to develop a comprehensive legal 

on:

A. Laws
The law itself, as passed by Parliament.

B. Regulations and codes
Any additional regulatory instruments that 

apply the law, such as regulations and codes of  
conduct.

C. Regulators
The regulatory agencies that are responsible for 
administering and enforcing the law, regulations 
and codes.

D. Registration, licensing and accreditation
The system, if  applicable, for registering, 
licensing and/or accrediting individuals and 
organizations that may provide services under 
the law. This may include the establishment of  
licensing and accreditation agencies (although 
sometimes the regulator may also take this 
role).

E. Standards
Government and/or industry may develop 
technical standards that play a particular role 
in ensuring compliance with the law. In some 

with the standard, or it may be a licensing or 

F. Enforcement and review

forum for review and enforcement of  the 
particular law (such as a specialized tribunal). In 
many situations this role will be undertaken by 
the general court system.

G. Training, education and awareness-
raising

The provision of  training and education to 
ensure that the law is understood and complied 
with, and the raising of  awareness of  the legal 

end-users.

A good example of  the application of  this comprehen--
sive approach to legal infrastructure is set out in the 

legal infrastructure across four common elements of  
e-commerce.49

2.  Domestic lessons

The ASEAN E-Commerce Project also provides some 
interesting lessons on the domestic implementation 
of  e-commerce legal infrastructure that might be of  
interest to other developing nations that are developing 
their own e-commerce legal infrastructure

Implementation tools

Detailed implementation guides, implementation 
checklists, timelines and target dates all proved useful 
in the development of  e-commerce legal infrastructure 
in ASEAN member countries. 

The use of  implementation checklists will be of  interest 
to developing nations and regional associations. These 
checklists incorporate all of  the E-Commerce Project 
recommendations and allow member countries’ 
progress to be tracked against each implementation 
task. A sample from the generic (regional) guide (with 
data removed) is provided in table 8.4. 

Member countries complete the implementation 
checklist at regular intervals and a summary of  progress 
is presented to the ASEAN E-Commerce and ICT 
Trade Facilitation Working Group. This has proved 
to be a useful mechanism for encouraging member 
countries to review their own progress and to share 
information with other member countries.

In addition to the generic guide and the implementation 

Phase 1 of  the E-Commerce Project. They provided 
more detailed recommendations and advice as they 
were customized to the particular needs and stage of  
development of  each country. A sample from a country 
guide (with data removed) is provided in table 8.5.

The country guide repeats the key implementation 
tasks from the generic guide, but includes observations 
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and suggestions about appropriate coordination and 
drafting tasks, and commentary on the suitability of  

Lastly, an implementation timeline provided an 
excellent source of  motivation for implementation in 
member countries. The ASEAN E-Commerce Project

Member countries should have enacted domestic 
legislation to provide legal recognition of  electronic 
transactions by 31 December 2008. Second, by 31 
December 2009, ASEAN member countries should 
have facilitated cross-border electronic transactions 
and the use of  digital signatures through the adoption 
of  better-practice guidelines for electronic contracting 
and guiding principles for online dispute resolution 

Box 8.2

The Pan-Asian E-Commerce Alliance 

The Pan-Asian E-Commerce Alliance (PAA) was established in July 2000 by three leading e-business service providers: CrimsonLogic of
Singapore, Tradelink of Hong Kong (China), and Trade-Van of Taiwan Province of China. A further six companies,50 from China, the Republic
of Korea, Japan, Malaysia, Macao (China), and Thailand have joined it. These nine members now reportedly represent a total combined

51

trade and logistics”.52 To achieve that goal, the PAA has three primary areas of focus:

electronic documents);

The interconnection of network services to provide e-commerce transaction application services for the business community; and

The establishment of a Pan-Asian portal to facilitate communication between global businesses.

The PAA’s major initiatives are outlined below:53

Secure cross-border transaction services

as electronic applications for trade permits and tracking of consignments. In 2004, the PAA launched a cross-border customs declaration
service and extended its use to freight forwarders.54

Mutual recognition of public key infrastructure (PKI)

The PAA has established an infrastructure to support both end-to-end digital signatures and digital signatures between service providers.

Cargo tracking service

The PAA is working to incorporate a cargo-tracking service into the secure cross-border transaction services that will provide information for
freight forwarders on the status of their cargo.

The PAA is seen as a successful and growing initiative to facilitate cross border trade.
APEC.

The ASEAN E-Commerce Legal Infrastructure project has used the PAA as a case study on the links between e-commerce and trade
facilitation. The APEC Trade Facilitation Action Plan (2002) encourages member economies to adopt common frameworks for trade-related

55 The Action Plan seeks to implement the “Shanghai Goal”
of reducing business transaction costs by 5 per cent.

While there are no statistics available to demonstrate the exact economic impact of its initiatives, the PAA estimates that savings from
electronic transactions in trade chains could reach 20 per cent or more.56

The PAA case study demonstrates that there is a clear business demand for electronic services to enable cross-border trading and that, in
the absence of government action, businesses are ready and able to take joint action to meet that demand.

Although the PAA has been effective in enabling transactions, there are certain risks and challenges associated with this kind of private-
sector-led initiative. Lack of legal certainty regarding the use of electronic documents and digital signatures may mean that Governments or

wide recognition that can be relied on in other commercial contexts.

Source: ASEAN E-Commerce Project, International Developments on Mutual Recognition of Digital Signatures – Discussion paper 6 (inter--
nal project materials), ASEAN secretariat and Galexia, July 2007.
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E-commerce legal 
infrastructure
components

1. Online drawing up of 
contracts

2. Jurisdiction 3. Authentication 4. Electronic payment

Summary The ability to draw up
contracts via electronic
means, free of legal
restrictions which would
require paper records or
handwritten signatures.

The ability to determine
the jurisdiction of any
e-commerce transaction,
including determining the
applicable law and the
appropriate forum for the
resolution of disputes.

The ability to reliably
authenticate the parties to
an e-commerce transaction
and the content of any
messages exchanged in the
transaction.

The ability to complete an
e-commerce transaction
via a secure and reliable
electronic transfer of value.

A. Laws A broad law may be required

can be drawn up via
electronic means. This law
may contain some limited
exceptions.

On this issue national laws

Public international law and
international and regional
agreements and treaties will

National laws, based on the
UNCITRAL model laws and
the UN Convention, may be
required in order to ensure
that digital signatures can

e-commerce transactions.

National laws regulating
banking, payment systems
and the provision of credit
may have to be amended
to include coverage of
electronic payment systems.

B. Regulations
     and codes

Usually, no further regulation
or codes are required for this
aspect of e-commerce law.

Regulations and codes are
unlikely to be required.

Additional regulations and
codes may be required

guidance on particular forms
of authentication. In addition,
a regulation or code may be
required in order to establish

other jurisdictions.

Most of the detailed
regulation of electronic
payment systems will

regulations and codes of
conduct. Laws on this topic
tend to be very broad.

C. Regulators
is required for this aspect of
e-commerce law. There is

jurisdictions for contract law.

is required for this aspect
of e-commerce law. In any
case, there is no appropriate
regional or international

role.

Either an existing regulator
or a new regulator may need
to take responsibility for
establishing and maintaining
the integrity of the public key
infrastructure. However, this
role may also be undertaken
by a non-governmental
agency under certain
conditions.

Most electronic payment
providers will fall within
the existing jurisdiction of

regulators, depending on
the nature of the service
provided.

D. Registration,
     licensing and
     accreditation

registration, licensing or
accreditation is required for
this aspect of e-commerce
law. All parties are presumed
to have the capacity and
ability to enter into online
contracts without the need
to be registered or obtain
particular accreditation.

registration, licensing or
accreditation is required for
this aspect of e-commerce
law.

Some service providers and
parties within a public key
infrastructure will need to
be registered. Mandatory
or voluntary licensing may
be required. Some form of
accreditation will be essential
in order to ensure that high
standards are maintained
in the issuing of digital

Most electronic payment
providers will require a
licence at the national level.

E.  Standards Technical standards for the
formation of online contracts
may be useful, but are not
essential. They should not
be required in jurisdictions
where a “technology neutral”
approach has been adopted.

Some international
standards have already been
developed for the allocation
of jurisdiction in online
contracts.

Technical standards will play
an important role in ensuring
interoperability. These
standards may be referred
to in the law or regulations,
or their use might be left to
market forces.

There are a plethora of
international and national
technical standards which
apply to the electronic
transfer of funds. These help
to ensure interoperability and
to encourage best practice.

Table 8.3

Components of an e-commerce legal infrastructure
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E-commerce legal 
infrastructure
components

1. Online drawing up of 
contracts

2. Jurisdiction 3. Authentication 4. Electronic payment

F.  Enforcement
     and review

The general court system is
likely to provide adequate
enforcement and review
of the online formation of
contracts. However, there
may need to be some minor
changes to court rules and
procedures regarding the
admission of evidence etc.

The courts will have

enforcement and review of
jurisdiction. In the absence
of international and regional
agreements and treaties,
the courts will decide the
jurisdiction of e-commerce
transactions.

The general courts will
play a limited role in the
enforcement and review of

Some enforcement and
review activities may also be
undertaken by the regulator.

The general courts will
play a limited role in the
enforcement and review
of the use of electronic
payment systems. Some
enforcement and review
activities may also be
undertaken by the relevant
regulator/s.

G. Training,
     education and
     awareness-
     raising

Education regarding the
correct drawing up of online
contracts may be important
amongst industry and
consumers. There may also
need to be some general
awareness-raising activity to
overcome any assumption
by parties that all contracts
must be “in writing”.

Education regarding
jurisdiction may become
an important requirement,
especially if no international
or regional agreement is
reached on this matter.

Training, education and
awareness raising will all
play an important role in
promotion of the use of

Training, education and
awareness raising will
all play an important role
in promotion of the use
of electronic payment
systems. This is essential
in developing consumer

e-commerce.

Table 8.3 (continued)

Source: C Connolly and P van Dijk, What is e-commerce legal infrastructure? Galexia, June 2004.

services in ASEAN, as well as a mutual recognition 

framework for digital signatures. 

The use of  deadlines worked well in ASEAN as it 

provided a source of  motivation. Deadlines have also 

helped staff  that are responsible for implementing e-

commerce legal infrastructure at the domestic level to 

obtain funding and support from senior government 

Importance of aligning domestic and 

international e-commerce laws

It is important for countries not to have two 

e-commerce laws (one for domestic transactions and 

one for international transactions). That situation may 

arise where a country signs international agreements 

(e.g. the United Nations Convention on Electronic 

apply a particular legal standard only to cross-border 

contracts.

This issue was considered in detail in the E-Commerce

Project and the Singapore case study in box 8.3 provides 

useful lessons for other countries.

Information-sharing

Information-sharing was seen as one of  the most 

important tools in ASEAN, as its member countries 

include both developed and developing nations. 

legislation and draft legislation in a common language 

(English) and the availability of  legislation and related 

documents in electronic form. 

During the project, an electronic repository of  all 

relevant E-commerce primary materials (Acts, 

legislation, conventions and guidelines) was developed 

and hosted by Galexia on a secure project extranet. All 

translation of  at least one major legal instrument 

for inclusion in that repository and the materials 

are regularly accessed and searched by hundreds of  

government representatives across the region. 

ASEAN is considering options for the permanent 

hosting of  those materials after completion of  the 

project.

Implementation assistance

Many developing nations are not able to develop 

effective e-commerce legal infrastructure without some 

form of  external assistance. Several ASEAN member 

including training programmes and advisory services 

on the legal aspects of  e-commerce provided by UN 

organizations such as UNCTAD,57 UNCITRAL,58 and 

UNESCAP.59
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Phase 1. Guideline 3: E-Commerce Law Availability

E-commerce legislation (including drafts where publicly available) should be made available in English and in electronic form.

Implementation Task 
(from the Phase 1 Generic Implementation Guide (GG1))
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3A. Include e-commerce legislation in an online legislation collection

3B. Ensure that the e-commerce legislation is available in English

3C. Ensure that the e-commerce legislation is easily searchable

3D. Promote e-commerce legislation through prominent links from a
well-used business or trading portal

3E. Ensure that a plain-language summary of the e-commerce
legislation is available online

Source: ASEAN E-Commerce Project, Generic Implementation Guide 1 (internal project materials), ASEAN secretariat and Galexia, January 2006.

Table 8.4

Sample generic implementation guide

Progress on Guideline 9: Recognition Criteria

Coordinating agency

Coordination tasks

Drafting agency

Drafting tasks

Implementation task Notes Check

9A. Develop recognition criteria

9B. Assess compatibility with APEC guidelines

9C. Ensure that recognition criteria are available in English

9D. Ensure that recognition criteria are available online

9E.

Table 8.5

Sample country implementation guide

Source: ASEAN E-Commerce Project, Country Guide 1 (internal project materials), ASEAN secretariat and Galexia, December 2005.

UNCTAD’s technical assistance includes the delivery 
of  training activities and the provision of  policy advice 
to help in the preparation of  e-commerce laws taking 
into account national legislation and priorities, as well 
as regional harmonization initiatives. 

With regard to ASEAN, UNCTAD has organized a 
series of  awareness-raising workshops in Lao PDR 
and Cambodia since 2003 in cooperation with the 
Science Technology and Environment Agency of  the 
Lao People’s Democratic Republic and the Cambodian 
Ministry of  Commerce, in an effort to help those 
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countries move forward in passing a law on electronic 

commerce before 2008, the deadline set by the e-

ASEAN initiative. The objective was to create greater 

awareness and better understanding of  the legal 

implications of  e-commerce among policymakers and 

the business community. 

The workshops were followed by an assessment of  the 

need for law reform in the light of  the current state 

of  e-commerce development of  the two countries. In 

the Lao People’s Democratic Republic and Cambodia, 

technical assistance was provided to the drafting 

groups who are currently working on a draft decree 

and international best practice. It was agreed that 

the most appropriate approach was one of  relative 

simplicity compared to that of  its ASEAN partners, 

bearing in mind the current state of  development in 

Lao PDR and Cambodia, particularly concerning 

recognizing that in the future more complex rules 

of  ASEAN partners, based on existing laws and draft 

recommendations; (d) consistency with international 

harmonization initiatives from UNCITRAL; and (e) 

consistency with existing national laws.

Box 8.3

Singapore and the UN Convention 

The UN Convention on the Use of Electronic Communications in International Contracts 2005 60 seeks to enhance the legal certainty
and commercial predictability of international electronic transactions by setting out a number of interpretive rules for the use of electronic
communications in negotiating and drawing up contracts.

In 2004 the Infocomm Development Authority of Singapore and the Attorney-General’s Chambers began a joint public review of the Electronic
Transactions Act 1998 61 62 partly in the context of substantial
progress towards concluding a text for the subsequently adopted Convention.

when considering whether to become a party to the convention (or at least to make their e-commerce legislation consistent with it). The
written and publicly available submissions received from legal and commercial experts ensure that government attention is informed by
the widest range of relevant expert stakeholders. The consultative process is also assisted by encouraging readers of the submissions to
respond to a series of structured policy questions.

Stage 1 of the public consultation concerned possible amendments to the ETA relating to electronic contracting which might be desirable in
the light of the convention. The consultation paper entitled Stage I: Electronic Contracting Issues 63 highlights the main changes and issues
that might arise from adopting the convention, notably:

The recognition of e-signatures – particularly whether the requirements in relation to function and reliability in the convention are
consistent with current legal provisions;

The rules on time and place of dispatch and receipt – particularly whether the present rules should be amended to be consistent with
the convention’s rules on controlling and retrieving electronic messages;

Automated systems – particularly the status of e-contracts resulting from interaction with automated systems, as well as issues relating
to errors made by a person in communication with an automated system; and

Miscellaneous issues – including the validity of incorporating terms and conditions by reference in electronic communication, and
whether legislation relating to the sale of goods in the physical world also applies to electronic goods.

The consultation paper of the joint review, Stage III: Remaining Issues,64

countries, it will set an international standard.65 To enhance Singaporean commerce, it would be in Singapore’s interest to have laws
which are consistent with international standards. If Singapore accedes to the convention, it is likely that the regime applicable under the
convention will be adopted for all contractual transactions, whether local or international. The Electronic Transactions Act 1998 will therefore
have to be amended to be consistent with the provisions of the convention. To have two separate legal regimes for local and international

a local or foreign party.

Singapore signed the Convention on 6 July 2006.66

Source: ASEAN E-Commerce Project, Framework Document (internal project materials), ASEAN secretariat and Galexia, September
2006.
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D. Concluding remarks and policy 
recommendations

Although the ASEAN E-Commerce Project has 
had some success in delivering rapid progress in the 
development of  a harmonized e-commerce legal 
infrastructure in ASEAN, it also reinforces some 

in implementing harmonization projects of  this 
type or implementing domestic e-commerce legal 
infrastructure.

During the project, ASEAN member countries noted 
a number of  implementation challenges that they 
faced, and that are likely to be common to many 
other countries, especially developing countries. Key 
challenges include securing government policy support, 

training and assistance.

Thus, many developing nations may need some form 
of  external assistance to develop effective e-commerce
legal infrastructure. Several ASEAN member countries 

training programmes and advisory services on the 
legal aspects of  e-commerce provided by various 
United Nations organizations, such as UNCITRAL 
and UNCTAD. 

Some challenges remain regarding in particular online 

development of  cyberlaws and international trade. 
Although online jurisdiction was considered in some 
detail in ASEAN, it remains a major challenge. Online 
jurisdiction is likely to be of  interest to many regional 
and multi-national organizations that are attempting 
to harmonise e-commerce legal infrastructure. 
Unfortunately, the issue of  online jurisdiction does 

both in ASEAN and elsewhere on harmonization of  
that issue.

Policy recommendations to Governments and 

regional institutions considering harmonization 

of e-commerce legal infrastructure 

The following policy recommendations, drawn from 
the ASEAN experience, could help Governments 
and regional institutions considering harmonization 
of  e-commerce legal infrastructure. Some of  the 
recommendations may also be relevant to developing 
countries that are in the process of  reviewing existing 
laws or drafting new ones. 

1. Focus on international interoperability

Part of  the success of  the ASEAN E-Commerce 
Project is due to its focus on global harmonization and 
international interoperability, rather than merely on 
regional harmonization. This focus on international 
interoperability included the selection of  international 
models and templates, particularly the UN Convention 
on Electronic Contracting, for the implementation 
of  domestic e-commerce law in ASEAN member 
countries. This ensured that ASEAN’s e-commerce 
legal infrastructure would also be compatible with 
international developments, providing greater certainty 
for consumers and greater consistency for businesses.

2. Focus on trade facilitation

ASEAN has a strong focus on trade facilitation and 
is conducting a range of  trade facilitation projects 
and activities. Trade facilitation was also included as 
an objective of  the ASEAN E-Commerce Project. 
This resulted in constant testing of  the project 
outputs against trade facilitation objectives. Some key 
recommendations that resulted from this focus were the 
recommendation to limit e-commerce law exemptions 
that impact on trade and the recommendation to 
adapt e-commerce laws to provide for cross-border
recognition of  electronic transactions.

3. Implementation tools

The ASEAN project shows that there is a need for 
detailed implementation tools to help developing 
countries implement e-commerce legal infrastructure, 
rather than simply high-level recommendations 
or generic discussion papers. The implementation 
tools used in the ASEAN project included 

implementation guides, implementation progress 
checklists and implementation timelines. All of  these 
implementation tools were considered vital by project 
participants in achieving harmonization within the 
ambitious timelines set by ASEAN.

4. Comprehensive legal infrastructure

The ASEAN project shows the importance of  
developing comprehensive legal infrastructure, not 
just written laws. In the project work was undertaken 
on laws; regulations and codes; regulators; registration, 
licensing and accreditation; standards; enforcement and 
review; and training, education and awareness-raising.
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5. Aligning domestic and international 

e-commerce laws

The ASEAN project shows the importance of  aligning 
domestic and international e-commerce laws to avoid 
overlaps and inconsistencies. Although this is perhaps 
a lower priority issue than some of  the other policy 
recommendations in this section, it is still important for 
countries to minimize inconsistencies and duplications 
in order to create a smooth, consistent legal platform 
for businesses engaging in e-commerce in the region. 
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Annex 8.1

ASEAN’s countries’ legislation

Electronic Transactions Order 2000 (Brunei)

[Draft] Law on Electronic Commerce 2007 (Cambodia)

[Draft] Bill of  Act of  the Republic of  Indonesia on Electronic Information and Transactions (Indonesia)

[Draft] Law on Electronic Commerce 2006 (Lao People’s Democratic Republic)

Electronic Commerce Act 2006 (Malaysia)

Electronic Transactions Law 2004 (Myanmar)

Electronic Commerce Act 2000 (Philippines)

Electronic Transactions Act 1998 (Singapore)

Electronic Transactions Act 2002 (Thailand)

Electronic Transaction Law 2005 (Viet Nam)
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Annex 8.2

Survey on e-commerce legislation in developing countries 

To take stock of  initiatives by developing countries in the area of  e-commerce and law reform, the UNCTAD 

their e-commerce legislation. UNCTAD also took advantage of  a training course on the legal aspects of  E-
commerce organized for Latin American Integration Association (ALADI) member States in August 2007 to 
gather responses.67

were designed to identify the approach chosen and the priority given to e-commerce legal issues in the legislative 

of  such legislation on trade and development.

China, Costa Rica, Croatia, Cuba, Djibouti, Ecuador, El Salvador, Lao People’s Democratic Republic, Lebanon, 
Malaysia, Mauritius, Mexico, Nicaragua, Pakistan, Paraguay, Peru, the Philippines, Qatar, the Republic of  Korea, 
the Russian Federation, Senegal, South Africa, Sri Lanka, Turkey, Uruguay and Venezuela (Bolivarian Republic 
of).

It emerges from the 32 responses that 20 countries have already adapted their national legislation to ecommerce 
and 8 are in the process of  doing so. In order of  priority, Governments have focused on e-transactions, information 
security law (including public key infrastructure and cybercrime), consumer protection, intellectual protection rights, 
ISPs’ liability, privacy, dispute resolution and e-contracting.  To prepare their legislation, 20 countries have considered 
the UNCITRAL Model Law on E-commerce; 25 have considered the UNCITRAL Model Law on Electronic 
Signatures and 11 have considered the UNCITRAL Convention on the Use of  Electronic Communications in 

instruments (2 the Model Law on E-commerce; 11 the Model Law on Electronic Signatures and 5 the United 
Nations Convention). Eight countries have based their legislation on the European Directive on E-commerce, 
and 2 on the US e-commerce laws, while other countries have considered legislation adopted by France, Germany, 
India, Spain, Singapore and the United Arab Emirates.

The survey revealed that in most cases Governments, through the Ministry of  Commerce, took early steps to adapt 
the legal and regulatory framework for e-commerce (between 1997 and 2002), while national ICT master plans 
were developed at a later stage or are being developed. When the legislation was not yet drafted, it became part of  
the national ICT plans. The survey reported eight countries that included it in their national ICT master plan. 

As well as the adoption of  e-commerce legislation, countries are concerned as regard its application and 
effectiveness, and one of  the issues stressed in the survey was the building of  capacities of  legal professionals. To 
ensure enforcement of  laws and regulations, countries such as Chile, Cuba, Ecuador, the Philippines and Sri Lanka 
have put in place programmes to train judges and civil servants in various e-commerce legal issues such as digital 
signatures, security and data protection. In Sri Lanka, capacity development through seminars and workshops 
was conducted by the Ceylon Chamber of  Commerce and the Bankers’ Association, and an ICT legal capacity-
building programme through the Intellectual Property and Law Advanced Diploma Programme of  Sri Lanka Law 
College has been developed. A large majority of  reporting countries have not yet put in place any capacity-building 
programmes but intend to develop policies and initiatives in order to ensure the enforcement of  e-commerce 
laws.

The main challenges reported by countries in terms of  enforcement of  e-commerce legislation included not only 
the lack of  human resources in the legal community but also the lack of  public awareness about the scope and 
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broadly, countries reported consumers’ the lack of  trust in the security of  e-commerce transactions and privacy 

need to accompany legal reform by a broader national reform of  the information economy in order to seize the 

For example, following the adoption of  the Electronic Commerce Act in 2000, the Government of  the Philippines 

groups have also been created among the agencies concerned, for example, technical working groups to discuss and 

protection, e-payment, public key infrastructure and consumer protection. The adoption of  ecommerce legislation 
by the Philippines was accompanied by initiatives to create awareness of  e-commerce opportunities, as well as 

Strategic Roadmap for the Information and Communications Technology Sector”, issued by the Commission on 
Information and Communications Technology in October 2006.

Republic of  Korea reported cases related to e-commerce issues such as data protection, domain names, electronic 
payment, consumer protection, patents, electronic contract formation, system integration and web-hosting. Sri 
Lanka mentioned ongoing cases before the Commercial High Court of  Appeal, and the Philippines reported a 
criminal case in the Metropolitan Trial Court (MTC) in Manila in 2005 in which a hacker pleaded guilty to hacking 
the government portal “gov.ph” and other government websites.

The survey asked about the impact of  the introduction of  e-commerce legislation on the development of  e-
commerce activities.  A majority of  countries responded that the establishment of  a legal and regulatory framework 
had led to increased ICT-related business opportunities (15 countries) and attracted foreign direct investment (7 
countries). However, in most countries, there were no baseline studies on e-commerce activities prior to the 
introduction of  e-commerce legislation. According to the Government of  Croatia, while recent studies show an 
increase in ICT-related business opportunities and increased in foreign investments, it would be hard to attribute 
those developments to the introduction of  e-commerce legislation only. The Republic of  Korea reported that 
e-commerce transactions in 2005 had increased by 14.1 per cent compared with 2004, and according to the 
government, e-commerce legislation plays a substantial role in the development of  the country’s e-commerce 
economy, providing a supportive and conducive environment for e-commerce. In less developed countries, for 

commerce users and facilitates electronic-based business activities.
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Questionnaire

Information Economy Report, 2007-2008

In order to improve the quality and relevance of  the Information Economy Report, the UNCTAD secretariat would greatly 

appreciate your views on this publication. Please complete the following questionnaire and return it to:

ICT and E-Business Branch, SITE

UNCTAD, Palais des Nations, Room E.7075

CH-1211 Geneva 10, Switzerland

Fax: +41 22 917 0052

E-mail: ecommerce@unctad.org

The questionnaire can also be completed on-line at: http://r0.unctad.org/ecommerce/ecommerce_en/edr05_en.htm

Thank you very much for your kind cooperation.

1. How do you judge the quality of  the 2007-2008 Information Economy Report?

Excellent Good Adequate Poor

Overall assessment [  ] [  ] [  ] [  ]

Policy conclusions and recommendations [  ] [  ] [  ] [  ]

Quality of  analysis [  ] [  ] [  ] [  ]

Originality [  ] [  ] [  ] [  ]

Timeliness of  chosen themes [  ] [  ] [  ] [  ]

2. How useful was the Report for your work?

Very useful Useful Of some use Irrelevant

[  ] [   ] [  ] [  ]

3. What is your main use of  the Report? (click one or more)

[  ] Academic work or research

[  ] Government policy work

[  ] Legal or regulatory activities

[  ] Journalism or media work

[  ] NGO support activities

[  ] Education and training

[  ] Business / commerce

[  ] Other

4.  Please list any topics that you would like to see covered in future editions of  the report. If  you have any suggestions 

for improvement, both on the Report’s substance and its form, please make these here:

Tile (Mr., Mrs.)

Names and

Surname

Function or

profession:

Company or

institution:

Street address or

PO Box:

City:

Postal code or

Zip code:

Country:

5.  Will you be interested in next year’s 
report?

Yes Perhaps Unlikely

[  ] [  ] [  ]

Answering “yes” or “perhaps” and fully 
completing this survey will reserve a copy 
of  the 2008-2009 edition for you.

In this case, Please provide us with your 
mailing details.
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