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The world economy is increasingly driven by technological innovations. 1f developing countries are to seize
the opportunities this implies, and also to address emerging global challenges, they will have to harness those
innovations and the knowledge that comes with them.

UNCTAD’s Information Economy Report 2007-2008: Science and technology for development: the new paradigm of 1CT
analyses the current — and potential — contribution of ICT to knowledge creation and diffusion. It looks at how
developing countries use technology to generate innovations that improve the livelihoods of the poor and support
enterprise competitiveness. And it examines the impact of ICTs on productivity and growth, international trade
and employment in developing counttries.

But mastering technology is not enough; it must, as the Report also stresses, be complemented by government
policies to develop the ICT sector — by providing incentives, for example, and by building national institutional
capacity for knowledge creation and diffusion. At the international level, more effective technology transfer and
knowledge-sharing are needed, which can be achieved through more flexible intellectual property rights regimes,
open access to knowledge and international partnerships. Development partners, in turn, can also help close the
digital divide, including through technical assistance and funding of ICT infrastructure.

We are now at the midpoint in the timeline set by the international community for achieving the Millennium
Development Goals. The eighth goal — developing a global partnership for development —included making available
the benefits of new technologies, especially information and communication technologies, in cooperation with the
private sector. This Report makes an important contribution to our understanding of how to achieve that.

R e o —

Ban Ki-moon
Secretary-General of the United Nations
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It is now well established that technological progress
and innovation are the long-term drivers of economic
growth. In the context of a global knowledge
economy fuelled by the fast pace of technological
innovation, it is important for developing countries
to lay good 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. 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.

In this broader context of science and technology for
development, the Information Economy Report 2007/ 2008
is analysing the contribution of information and
communication technology (ICT) to growth and
development. As in the case of other technologies,
the ICT contribution is determined by factors such as
the role of human capital, externalities and spillovers
(notably  through
innovation), and appropriate policies and institutions
The analysis highlights the
importance of open access to knowledge and, hence,

learning and complementary

supporting innovations.

the importance of diffusion and sharing of knowledge
and technology, especially in the case of developing
countries.

The institutional framework should ensure a good
flow of knowledge between scientific research and
technological applications, as well as a good flow
of information among researchers and users, at the
national and the international level. Governments
play a crucial role, because knowledge -creation
cannot rely on market mechanisms alone. Policies
to support knowledge creation (such as government
funding, government procurement, tax subsidies and

intellectual property protection) as well as knowledge
diffusion (establishment of libraries, communication
networks, access cost subsidies, etc.) are examples of
government measures in this area. A clear legal and
regulatory framework in many areas touching upon the
interactions and transactions among different actors is
also necessary.

The market for knowledge is often characterized by
imperfections - that is to say, social and private returns
derived from knowledge can widely differ. In the area
of knowledge creation, this “market failure” may lead
to private underinvestment in knowledge: that is why
Governments have taken measures to provide incentives
for individual agents to create knowledge, namely
through intellectual property rights (IPRs), tax rebates
and subsidies, and full or partial funding of research.
In particular, intellectual property protection through
patents, trademarks, copyrights or trade secrets confers
the right to appropriate the income derived from the
application of proprietary research in order to recover
the high fixed cost of research. However, the approach
to IPRs needs to strike a balance between incentives
for creativity and society’s interest in maximizing the
dissemination of knowledge and information.

Knowledge is increasingly being privatized and com-
mercialized, and the use of IPRs to protect knowledge
has restricted access to information and technologies.
Furthermore, the international governance of knowl-
edge has moved towards tighter and more harmonized
IPRs at the international level, with a view to mini-
mizing the free-rider problem. This has been achieved
through the World Trade Organization’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 (EU) and the United States, and new treaties
negotiated under the auspices of the World Intellectual
Property Organization.



In the area of knowledge diffusion and technology

transfer, externalities and spillovers can bring
enormous benefits for the economy as a whole, and
for the rest of world, derived from technology flows
among countries. In some instances knowledge can
be considered to be a public good (non-rivalrous
and non-excludable). Many inventions were built on
earlier inventions (“standing on shoulders of giants”)
and the benefits of technological progress are not
just limited to one firm or one sector, because of
complementarities in the application and generation
of knowledge, and are thus extended to the economy
as a whole. The benefits of externalities and spillovers
may not be fully reaped because of high access costs
or other obstacles. In the case of cross-border flows
of knowledge, high access 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.
While market failures in the area of technology
diffusion may be important, measures to address them
have not been clearly identified, especially with regard
to the transfer of technology from developed to less

developed countries.

Many approaches to encourage more effective transfer
of technology to developing countries have been
suggested:

o Improving flexibilities in IPRs, in terms of
calibration of standards and norms for countries
with varying levels of development.

ICT is a general-purpose technology and as such has a
pervasive impact on the economy. It introduces a new
paradigm for the configuration of economic activities,
radically changing the approach to technology for
development. The main aspects of this new paradigm
can be summarized as follows:

e First, the economic impact of ICT could be
more important, in terms of externalities and
spillovers through its use and applications in
different sectors of the economy, than its direct
contribution to gross domestic product as a
production sector.

Open access systems. The key feature of open
access systems is that the knowledge is free
for use by the general public domain. In some
areas involving extensive cumulative innovation,
such as computer software, biotechnology or
other domains of common knowledge, these
systems may be the most efficient to advance
knowledge.

International partnerships for generating and
sharing information. Many global initiatives
have been launched, with the financial support
of 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

sharing the benefits of common knowledge.

Global
developing

support for building capacity in

countries, especially the least
developed countries, to enhance human capital,
infrastructure and institutions in order to develop
those countries' capacity to absorb and create
scientific and technical knowledge. There is a
strong case for donors to increase "knowledge

aid" and aid for science and technology.

Second, one of the most important externalities
is a new mode of organization of production
and consumption, which results in cost-saving
transactions and fasterand better communication
between economic agents. With regard to the
developing countries, those innovations have
provided new opportunities for their insertion
to the global value chains and for diversifying
production activities and exports. At the same
time, ICTs facilitate the creation of networks
and increase the exchange of information locally

and globally.



e Third, the rapid pace of innovation in the

ICT sector itself has considerably reduced the
This has allowed a
democratization of ICT use, including use by

costs of access to ICTs.

poorer people to support their livelihoods, and
it has also facilitated the adoption of ICT in
poverty reduction programmes.

e Fourth, ICT has generated new services in the
form of e-commerce, e-finance, e-government,
and so forth. These new services can contribute
to greater economic efficiency. However, other
challenges may arise concerning questions of
trust and security in the transactions that these
new e-services generate.

o Fifth, ICT requires skills, and education and
training are ever more important in building a
knowledge economy in which ICT represents
an indispensable tool.

o Lastly, ICT has given rise to new models of
sharing knowledge and collective production of
ideas and innovations, which often bypass the

These
"open access" models, whether in activities such

proprietary system provided by IPRs.

as open source software, open innovations or
common knowledge associations, have become
very widespread and are promising in terms
of the rapid diffusion of knowledge to less
advanced countries.

The ICT revolution is spreading to the developing
world and brings with it the promise of major
technology leapfrogging, which will contribute to
rapid modernization of the economies of developing
countries. In order to reap the opportunities offered by
ICT, countries may find it necessary to identify a 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. Innovation patterns
are country-and industry-specific, and countries with
different level of development will have different
approaches according to their capacities and priorities.
Taking for granted a general enabling policy framework
for investment and enterprise development, specific
innovation policies should aim at promoting national
knowledge systems to support the competitiveness of
national economies.

Within 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 the policies of different ministries and to do
so 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
dissemination and better coordination of knowledge,
thus encouraging open access to sources of innovations.
An innovation policy framework that takes fully into
consideration the changes generated by ICT may give
prominence to open approaches to innovation, which
could present significant advantages for developing

enable faster

countties.

ICT policy should also address the digital divide
between rich and poor countries, and the national
digital divide between different income groups in the
population. Technological progress in ICTs is moving
fast, 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 but a few) and the continuing fall 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
first is to invest in the development of human capital
capable of rapidly absorbing and effectively using
those new technologies.
e-commerce and provide protection and security to
users under cyber laws. The third is the financing
of infrastructure, taking into account the costs of
adjustment of displaced technologies. In all three
areas, the international community of development
partners can make a significant contribution.

The second is to regulate

The chapters of this Reportillustrate the applications of
the ICT new paradigm for the economic development
of developing countries, in an international context
characterized by a still substantial digital divide between
developed and developing nations, and at the same
time by the dynamism of some developing countries
that are becoming competitive in a few ICT sectors.



The diffusion of ICT in developing countries is
growing steadily, but except for East Asian countries
that straddle 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.

Among ICTs, mobile phones are most widely spread
in the developing world. The number of mobile phone
subscribers in developing countries has almost tripled
in the last five years, and they now account for 58 per
cent of mobile phone subscribers worldwide. This
marked increase suggests that mobile telephony serves
as a “digital bridge”, which will help many developing
countries reduce the connectivity divide. In Africa,
where the increase in terms of the number of mobile
phone subscribers and penetration has been greatest,
this technology can improve the economic life of the
population as a whole.

Mobile phones, being the main communication tool for
many entrepreneurs (particularly small entrepreneurs)
in developing countries, have great potential for small
and medium-sized enterprises in those countries.
For example, in Africa mobile phones were the
most commonly used ICT for communicating with
clients and for ordering supplies. Small and medium-
sized enterprises (SMEs) that export agricultural
products receive daily price quotes and are alerted to
business opportunities through their mobile phones.
M-commerce (the buying and selling of goods and
services using wireless hand-held devices) of digital
products such as mobile content is starting in most
developing countries and is expected to grow. Payments
and banking by means of mobile phones are likely to
promote the growth of m-commerce, provided that
there is an enabling regulatory environment.

The Internet has continued growing worldwide in
terms of users and penetration. Although developed
economies still account for the majority of Internet
users and have the highest Internet penetration,
developing economies are slowly catching up. While in
2002 Internet penetration in developed economies was
ten times higher than in developing economies, in 2006
it was six times higher. Countries with economies in
transition had the highest annual Internet penetration

growth rates between 2002 and 2006. Several

developing country Governments are taking steps to
improve Internet penetration, 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 fostering investments in
infrastructure and in the ICT sector. 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. The adoption of 1CT
by enterprises goes hand in hand with the investments
they make in ICT, and it is the larger enterprises that
invest more often.

While available data show that the number of
broadband subscribers has grown rapidly worldwide,
developed countries still dominate subscriptions,
and the gap between those countries and developing
countries in terms of penetration has widened since
2002. Broadband access to the Internet can enable or
enhance the adoption of certain applications that have
animpacton enterprise productivity, and the technology
is changing fast (ever-increasing access speeds). A more
competitive environment brought about broadband
growth in developed countries, while continuous
improvements and diversification in infrastructure
contributed to increasing the bandwidth. In developing
countries, however, different infrastructure and market
conditions resulted in price policies that still hindered
the wider adoption of broadband. Although data on
broadband adoption by enterprises in developing
countries are still scarce, there is some indication that
it is growing;

The use of ICT for business processes can also
contribute to income generation and increased labour
productivity. ICT can reduce the cost of transactions
and increase marketaccess. However, wider adoption of
ICTs by developing country enterprises is still limited
by alack of awareness of the potential benefits of ICT
use, and by investment and implementation costs. Few
enterprises in developing countries have an intranet or
extranet, which are often the first steps towards the
automated integration of business processes — that
is, automatic linking between computer systems to
manage orders that have been placed or received and
otherinternal 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. This figure cannot be

determined at present for developing countries.

There are, however, encouraging signs that some
enterprises in developing countries are realizing
the benefits of ICT adoption. In some cases,

Governments can help by encouraging enterprises’ use
p by ging p

The ICT sector is a dynamic and fast-changing market,
with an important growth potential in developing
countries. As a key technology producet, it contributes
to total factor productivity and GDP growth and
can play an important role in the development of a
competitive information economy in developing
countries. The strong growth in ICT production,
trade and investment observed since the mid-1990s
has continued over the past few years, in particular in
developing countries and countries with economies
in transition, where ICT sector supply and markets
have grown much faster than in member countries
of the Organisation for Economic Co-operation and
Development (OECD). These shifts from developed
to developing countries are likely to continue, and the
ICT sector will, therefore, play an increasing role in the
emerging South-South trade.

ICT sector value added as a share of total business
sector value added continues to increase globally.
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. Between 2003 and 2005, in the EU
countries, high ICT-sector value-added shares were
seen in Finland and the United Kingdom, whereas
shares were falling in Ireland and Austria. On the other
hand, new EU member countries such as Hungary,
Slovakia, Romania and Estonia, have increasing shares
of ICT sector value added. Among the developing
countries, ICT sector value-added share is still small,
with the exception of some Asian countries. Growing
shares can be observed in some smaller economies,
such as Mauritius and Cuba.

Employment in the ICT sector is also increasing. The
share of the ICT sector workforce in total business

of e-government services to improve the efficiency of
their operations. The Government of the Republic of
Korea, for example, provides firms with information
on export-import logistics and Customs, and offers an
electronic documentation service for private companies
that have a high level of document exchanges with
the Government. In India, the government of West
Bengal is launching an electronic trading programme
for agricultural products.

sector workforce is highest in the Republic of Korea,
accounting for more than 10 per cent in 2003. As in
the case of ICT sector value added, ICT workforce
shares are increasing in EU countries such as Finland
and the United Kingdom, but are decreasing in others,
for example Ireland, Sweden and the Netherlands.
Available figures from developing countries point to
small but increasing shares in countries such as Egypt,
India, the Philippines and Sri Lanka.

The past decade has witnessed strong growth in ICT-
related trade flows and full recovery from the crisis in
2000, with growth rates for trade in ICT goods equal
to those in overall manufacturing trade and above
the average growth of trade in ICT services. In 2004,
exports from developing to developing countries (i.e.
South — South) exceeded those from developing to
developed countries. The ($ 410 billion) value of South
— South trade in ICT goods almost equalled the (§ 450
billion) value of North — North trade, and is likely
to have exceeded it in 2000, given the strong growth
of South — South ICT trade and the relatively weaker
growth of North — North trade. This confirms the
increasing importance 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 is high. Although the developing world ICT
market is concentrated in a few Asian economies, a
number of small economies (including some least
developed countries) have succeeded in building some
competitive advantage and increasing their shares of
exports of ICT goods and services.



Exports of ICT-enabled services grew faster than
total services exports during the period 2000-2005. In
2005, the $ 1.1 trillion value of ICT-enabled services
represented about 50 per cent of total services
exports, compared with only 37 per cent in 1995. This
has created new export opportunities for developing
countries. Up until 2004 the top 10 exporters of 1CT-
enabled services were all from developed countries, but
in 2005 India joined their ranks as the first developing
economy. Computer and information services exports
grew six times faster than total services exports between
1995 and 2004, and the share of developing countries
in this export sector increased from 4 per cent in 1995
to 28 per cent in 2005.

Foreign direct investment (FDI) in the ICT sector is
growing strongly, especially in ICT manufacturing
and services, with developing countries increasingly
becoming a destination for FDI flows. While most
of those flows are directed towards Asian emerging
economies, they represent larger shares of GDP in
smaller developing countries. South Asia, East Asia and
South-East Asia are the main magnet for FDI inflows
into developing countries, which reached $165 billion
in 2005, representing 18 per cent of world inflows.
Manufacturing FDI has been increasingly attracted
to South, East and South-East Asia, although specific
locations have changed as countries have moved up
the value chain. It has included large inflows into
the electronics industry. In particular, South — South
investment inflows into the telecommunications
sector are increasing, driven by large transnational
corporations from such countries as South Africa,
Malaysia and Mexico.

China and India are the world’s largest players in the
export of ICT goods and services, respectively. The
strong growth of the ICT sector has played a critical
role in the expansion of the two economies. China has
overtaken the United States as the world’s number one
producer and exporter of ICT goods in 2004. India is
the world’s largest exporter of ICT services and ICT-
enabled services and the main supplier for business
process outsourcing (BPO). Foreign investment and
international sourcing play an important role in the
economic growth of China and India. 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 two countries
to other locations in developing countries will increase.
Both countries are in the process of shifting from
labour-intensive to knowledge-intensive goods and
services. Itis to be expected that they will develop huge
domestic markets, and as a result foreign trade is likely
to become relatively less important than in smaller
economies. The two countries will generate a large pool
of knowledge, as well as developing new technologies,
and will therefore further contribute to global shifts in
ICT production, trade and employment.

The trend observed in the international spreading
of production of ICT goods and services will most
likely continue, with a huge potential for developing
countries to host this production, while the impact
on employment in ICT sector in developed countries
is insignificant overall, although more pronounced
in some lower-skilled sectors. At the same time,
competition will increase and countries wishing to
attract FDI and BPO contracts will need to invest more
in their domestic labour skills and telecommunications
infrastructure, and improve their investment climate.

Government policy can be instrumental in the
development of the ICT sector. In particular, in the
area of telecommunications infrastructure and services,
government policy can contribute to creating a more
competitive market with a view to lowering prices
and improving the quality of services. Governments
can also strengthen technical education and training
in order to create a high-skilled workforce for the
information technology (IT) industry, and provide a
stable regulatory and enabling environment to attract
BPO contracts and promote call centres. Creating an
investment-friendly environment is also critical in this
process.

At the international level, the WTO international
technology agreement has contributed to facilitating
trade in ICT goods, 93 per cent of which are now
imported duty-free. A revision of the agreement
to harmonize the product coverage on the basis
of international classifications and to take into
consideration the fast-changing nature of the ICT
market should fully assess the implications for
developing countries, and especially the least developed
counttries.



The positive macroeconomic impact of ICT on GDP
growth in the case of developed countries has been well
demonstrated and researched. There are, however, only
a few studies for developing countries, but they confirm
that in recent years those countries have benefited from
a positive contribution by ICT investment to GDP
growth. This positive contribution comes mostly from
the ICT production sector, although the role of ICT use
by enterprises in increasing labour productivity is also
recognized. Gains for labour productivity from ICT
derive from two principal sources: capital-deepening
through investment in ICT, and technological progress
in the ICT-producing industry. In countries with a
low level of ICT use, the effect of ICT investment on
GDP growth remained similarly low.

At the firm level, a number of studies using developed
country statistical data measure the effect of specific
ICTs on business productivity. The magnitude of this
effect depends very much on the business environment.
For example, a 10 per cent higher share of employees
using computers was found to generate 1.8 and 2.8 per
centmore labour productivity in Finnish manufacturing
firmsand services firms respectively, while in Sweden the
estimated effect was 1.3 per cent for a mixed sample of
businesses. Additionally, total factor productivity gains
from computer capital become significant only after a
series of organizational changes and restructuring of
the business process. Estimates show that factors such
as firm age, foreign ownership or industry affiliation
have an influence on the relationship between ICT and
labour productivity.

The Thai National Statistical Office and UNCTAD
have conducted a joint research project to assess
the link between ICT use and labour productivity
in Thai manufacturing firms. The study is part of a
broader global initiative to improve ICT measurement
and the quality of data on ICT uptake, promoted by
UNCTAD through the Partnership on Measuring ICT
for Development,' and is the first developing country
analysis undertaken in this context on the impact of
ICT on labour productivity at the firm level.

' For more information see http://measuring-ict.unctad.org.

The study confirms that the use of ICT by Thai
enterprises is associated with significantly higher sales
per employee. Unlike similar studies on developed
country firms, this study reveals that in Thailand the
use of basic ICTs such as computers still accounts
for large differences in terms of productivity between
enterprises. While in developed countries computer
penetration rates are close to saturation levels, in some
developing countries the share of firms using at least
one computer remained considerably lower (60 per
cent in manufacturing in Thailand in 2002).

Also, variations in the intensity of computer use
in Thailand were reflected in larger productivity
differentials between firms. A 10 per cent increase in
the share of employees using computers was associated
with 3.5 per cent higher labour productivity, compared
with 1.8 per cent in the case of Finnish firms. On the
other hand, Internet access and website presence were
found to be correlated with higher sales per employee
in Thailand, with a coefficient similar to that estimated
by other studies in developed countries (between 4 and
6 per cent in Thailand from the Internet and 5 per cent
in the United States from computer networks).

The Thai example confirms the hypothesis that
developing countries can benefit as much as developed
countries from the use of ICT. Moreover, results show
that even the use of ICTSs such as computers can make
a substantial and positive difference to the economic
performance of developing countries’ firms.

Given the positive impact of ICT on productivity,
developing countries should encourage the use of
ICT on a wider scale. For that purpose, it is necessary
to gather information and constantly monitor the
evolution of ICT use in order to assess the impact of
ICT on economic growth. Further analysis is needed to
identify the complementary factors thatlead to superior
productivity gains from ICT in developing country
firms. In addition, ICT policymakers should ensure
that domestic businesses have access to information
about the best practices whereby ICT use can enhance
production efficiency.



Technological progress generates productivity gains
through product or business process innovation.
Hence, it represents the main source of long-term
improvement in per capita income. ICT is the
technology that powered the strong wave of innovation
that transformed the global economy during the last
quarter of the 20th century. In particular, the application
of ICT to financial, manufacturing and marketing and
distribution activities has helped enterprises to become
more efficient through process innovations, and it has
resulted in the emergence of entirely new products or
services.

Economic globalization has significantly increased the
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,
product and/or process innovation becomes crucial
for the long-term competitiveness and survival of
enterprises. Innovation 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 developing countries,
particularly SMEs, face serious difficulties in benefiting
from ICT-led innovation. For example, since research
and development (R&D) involves high fixed costs, it
is a high-risk activity and is subject to economies of
scope that favour larger firms. Other general features
of SMEs, such as greater vulnerability to the essentially
unpredictable market responses to innovative activity,
or the greater difficulties they face in accessing financial
and human capital, put them at a disadvantage with
regard to engaging in innovative activities. When it
comes to ICT-based innovation, policymakers need to
take into account the general difficulties encountered
by enterprises in developing countries, particularly
in connection with access to ICT and its use by
enterprises.

ICT has profoundly changed the techno-economic
paradigm within which innovation takes place today.
Whereas in the past 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 was replaced to a large extent
by an emphasis on economies of scope, exploiting

the benefits of interconnected, flexible production
facilities, and greater flexibility and decentralization of
R&D. Flexibility, interconnectedness and collaboration
rely on ICT, which also plays a fundamental role in
facilitating research diversification and collaborative,
interdisciplinary approaches.

ICT also enables faster cross-border knowledge
dissemination, particularly — within
corporations, but also through networking and
partnering among smaller players. By investing in ICT's
enterprises improve their capacity to combine disparate
technologies in new applications. This is important not

transnational

only from the point of view of ensuring that firms
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,
the major benefit of adopting ICTs may not necessarily
derive from the technology per se but from its potential
to facilitate technological recombination and change.

Government policies aimed at supporting 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 1CT 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. However, even when innovation and
policies related to the use of ICT by enterprises
share the same institutional framework, they are
not necessarily envisioned as a single set of policy
objectives with a coherentarsenal of policy instruments
to achieve them. The border lines are uncertain, and
ministries and agencies dealing with matters such as
industry, SMEs, education and scientific research may
be involved at various levels. As developing countries
adapt their national innovation systems to benefit from
the dynamic interplay between ICT use in economic
activities and innovation-led competitiveness they need
to be aware of available experience in that regard and
adapt the lessons from it to their specific needs and
concerns. There are several institutional issues 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, developing countries
need to reinforce the complementarity between ICT
and innovation policies. An important consideration
for them is to put in place instruments to support
1CT-enabled innovation among SMEs. This involves
identifying the specific contribution that e-business can
make to their innovation and competitiveness strategies,
which is not something that can be done quickly or at
low cost. But it is essential, for ICT-enabled innovation
policies to succeed among the SMEs, that the latter
understand the long-term competitive implications
of ICT adoption and what skills they need to equip
themselves with if they wish to be able to engage in
process innovation and — probably in a second stage
— product innovation.

Policies should aim at helping SMEs integrate ICT and
e-business considerations as a fundamental element
of their enterprise development plans. To that end,
it is necessary to speak to enterprises in a language
they understand, namely the financial performance
benchmarks that they are used to. When SMEs can
make a clear connection between 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 ICT

Being one of the most information-intensive services,
finance is at the forefront in the use of modern ICTs as
a means to achieve efficiency gains in every step of the
financial supply chain. In the case of banking, Internet
banking or e-banking and e-payments are becoming one
of the main delivery channels as they make it possible
to dramatically decrease the unit costs of financial
operations, and to make the latter much faster and in
many cases safer. Consequently, commercial banks
and other financial service providers are increasing the

share of Internet-based operations and services and

integration in their business will become evident. This
calls for adequate outreach strategies. It also means
that policies should be implemented with sufficient
continuity and be solidly integrated into sectoral
approaches. Policies should facilitate the emergence of
ICT-enabled alliances and networks for R&D. 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, as it is
often observed in markets where intellectual property
regimes are weak, that open access models are more
likely to expand.

An important lesson for countries that are considering
putting in place support programmes in this field is that
for initiatives to 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 an impact measurement has
been undertaken, and this takes time. However, it is not
uncommon to see programmes in that field terminated
before their effects on enterprises can be assessed. This
makes it difficult to replicate and scale up successful
initiatives and to accumulate and disseminate best
practice. At the same time, it is important that policies
adapt and change in response to practical experience.
Striking the right balance between the need for policy
stability and the need for flexibility and evolution
requires mechanisms that allow feedback from end-
users to policymakers and frequent and meaningful
interaction between all stakeholders.

are establishing a constant and sustainable relationship
with their clients through online communications.

ICTs have thus accommodated the explosion of large
international financial transactions mainly between
banks, thanks to the introduction of new online
payments protocols and real-time gross settlement
systems. In retail payments traffic, actively used
electronic means of payments include payment cards,
automated teller machines, telephone banking and
mobile banking (m-banking) or m-payments. The latter

can use the Internet Protocol and other communication



protocols and are relatively more important in the
context of developing countties.

Banks and payment card providers remain at the
core of e-banking and e-payments. At the same time,
relatively new players such as non-bank money transfer
operators, mobile phone operators and e-payment
technology vendors are trying to develop niches or
special value-added operations via the main players, or
to make various cooperative arrangements with them.

Innovative e-banking and e-payments, both corporate
and retail, proved to be less costly and more convenient
for commercial banks and their clients, including

and houscholds. They
encouraged further use of bank money and reduced

businesses, Governments
the role of cash (notes and coins). However, Internet
banking created another set of security challenges, such
as the need for protection from emerging cybercrime.
Consequently, further innovations were introduced to
allow more secure methods of e-finance. The intensive
use of ICTs also facilitated the transformation of
traditional bank-related loans into securities that are
floated on capital markets. As a result, banks’ activities
in securities trading have increased, while their role as
deposit-taking institutions has become less important
in comparison.

Making e-banking and e-payments more affordable
for banks and their clients in developing countries is
still a major challenge. Furthermore, providing SMEs,
microenterprises, and individuals (a proportion of
whom are “unbanked”, i.e. have no bank accounts)
with better access to simple forms of e-banking and
e-payments or m-payments is also an issue that is being
addressed in many developing countries.

The financial flows between developed and developing
countries take place mainly in the framework of

major online inter-bank transfer systems. While

Mobile telephony has become 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 low-income populations mobile telephony

those systems facilitate the transmission of the main
private and public financial flows such as bank credits,
FDI, portfolio investments and official development
assistance, ICTs are no less important for retail or small-
volume financial transfers destined for households and
small businesses. The most important of small-scale
private financial transfers are migrant remittances;
these are increasingly relying on online money transfer
systems, which are cost-saving for both originators and
end-users of those funds.

SMEs and microenterprises in developing countries
are still largely excluded from formal financial
intermediation. This long-standing issue could be
addressed by introducing e-finance techniques. For
example, one of the obstacles to lending to those
small-scale enterprises is the lack of information about
their credit risks and the high cost involved in keeping
credit risks on record. Building up, at much lower unit
costs, online databases and scoring systems concerning
small clients’ credit risks can provide solutions for
overcoming  traditional information asymmetry
barriers to their access to finance. In that respect, the
introduction of a business-friendly and streamlined
regulatory and institutional environment will help
those enterprises move out of the informal sector and
start creating their credit histories. To provide credit
to SMEs, banks will increasingly need either to rate
borrowers’ credit risks internally or to rely on external
acceptable credit-rating institutions.

E-banking and e-payments have achieved quite a high
level of penetration in developed economies and in
a number of emerging ones. However, they are still
at an early stage in the overwhelming majority of
developing countries and countries with economies in
transition. To exploit that potential, the financial sector
of developing and transition economies will need the
capacity to move rapidly towards modern ICT-based
systems.

is likely to be the sole tool connecting them to the
information society in the short to medium term.

Mobile telephony has grown remarkably fast in
developing countries and continues to be the only ICT-
use sector where developing countries are catching up



quickly or have in some ways even overtaken developed
countries. Mobile connectivity has a clear advantage
over fixed-line infrastructure, which faces high costs
and difficulties in connecting remote areas. As a result,
mobile phone subscriptions since 2001 have doubled
globally, and quadrupled in Africa. However, for many
developing countries and regions, improving both rural
penetration and access is a more daunting task because
of the lack of commercial distribution channels, the
low level of education and widespread poverty.

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. The growing
availability of mobile services and their constantly
decreasing cost further increase the use of mobile
phones in the business communities in developing
countries, even in the informal sector.

Mobile telephony services are often provided on a
prepayment basis, which helps to avoid problems
of non-payment. This is important in regions where
large groups of the population are poor and are thus
“unbankable”. Once the network is in place, there is
no waiting time for new mobile subscriptions. In many
countries prepaid services are used to provide mobile

Telecentres — that is, public facilities where people can
access ICTs, communicate with others and develop
digital skills — have become a key programme and
policy instrument to extend the benefits of ICTs to
poorer communities. They can support the livelihoods,
or means of living, of people living in poverty by
providing access to key information, supporting the
development of technical and business skills, facilitating
access to government services and financial resources,
and supporting micro-entrepreneurs. For example,
telecentres such as the rural information centres in
Bangladesh and the Partnership for E-prosperity for
the Poor in Indonesia are providing farmers with

public payphones, and this improves connectivity and
accessibility in rural areas.

Examples of innovative and productive use of mobile
telephony in small businesses among the poor in
abound. Mobile
provides market information for, and improves

developing  countries telephony
the earnings of, various communities, such as the
fishermen of Kerala, the farmers of Rajasthan, the
rural communities in Uganda, and the small vendors in
South Africa, Senegal and Kenya.

Mobile telephony is a dynamic technology growing in
sophistication. Short message services have introduced
simple wireless text and data transfers. Mobile handsets
have new functionalities, such as digital photography,
multimedia messaging and other programmes and
utilities many of which were previously available only
on personal computers with Internet connections.
Mobile telephony provides a gateway to digital literacy.
For many individuals and communities, once the initial
hurdle of ICT acceptance has been overcome, the
adoption of subsequent higher-level technologies may
be less intimidating. In that sense, mobile telephony is
the most useful ICT tool for low-income populations.

In addition to policies to encourage competition with a
view to reducing costs and improving the servicing of
mobile telephony, Governments may explore locally
relevant policies to extend mobile services and networks
to remote rural areas and to poor communities.

access to valuable farming knowledge to combat crop
insects and improve breeding techniques.

To understand how telecentres are currently supporting
livelihoods, UNCTAD has surveyed a number of
telecentre networks. The survey assesses what services
telecentres are providing, who benefits from them,
and what are the key environmental and institutional
factors influencing the ability of telecentres to support
livelihoods. The results show that most telecentres are
concentrating their efforts on providing access to ICTs
and developing basic ICT skills. In line with the type
of services offered, telecentres are primarily used for



informational and educational purposes. However,
wider access to ICTs and general training in ICT skills
are not sufficient to support the livelihoods of people
living in poverty. For instance, few telecentres provide
specific training in how to use ICTs for the development
of economic opportunities, such as e-business training,
or training to support the development of business
and/or occupational skills.

There are some good examples of how telecentres
provideaccess to business-related services, mostnotably
access to government services, employment-related
information (in more developed economies), sector-
specific information and business communications.
However, there is limited support for crucial business-
related services such as banking or access to finance.

Access to relevant information and knowledge is
crucial for livelihoods, and telecentre network leaders
believe that improvements would be most valuable
in increasing the availability of relevant content.
To facilitate access to content, some telecentres are
repackaging information in formats accessible to their
illiterate customers. Other telecentres are facilitating
access to content through the development of local
content and user-generated content or by supporting
accessibility through help desks and infomediaries. The
quality of the general infrastructure and the broader
economic and business conditions are two other
important external factors influencing telecentres
capacity to support livelihoods.

Questionnaire responses show that, institutionally, the
majority of telecentre networks support economic
activities where possible, but this is not their main
objective. 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 business-supporting organizations in order to,
for instance, share/provide training programmes and
business-telated services.

One efficient approach to support economic
opportunities is to embed the activities of telecentres in
existing economic activities. For example, e-Choupal is
a commodity services programme supporting farmers
in India through information kiosks that provide real-
time information on commodity prices, customized
agricultural knowledge, a supply of farm inputs and a
direct marketing channel for farm produce. Because the
network is strongly embedded in a specific economic

activity, it enables its participants to derive economic

opportunities. However, the downside is that those not
part of such activities will be excluded.

Another approach that some telecentres are successfully
using to support livelihoods is to develop niches of
economic opportunities. For example, a telecentre in
an impoverished community in Nunavut (Canada),
as a result of increasing demand, is supporting two
specific sectors, namely film production and scientific
research. It acquired filming equipment through
additional funding and is providing training in film
production. As a result, film companies are interested
in filming in this community because of the availability
of trained personnel. The network has also developed
a programme to support research work by offering
services for visiting scientific researchers (i.e renting
of equipment) and by training community members in
basic research methods.

Telecentres can better support economic activities
when providing value-added services, and not only
connectivity. For instance, the availability of training
to develop skills important for undertaking economic
activities (such as e-business skills) is still limited.
Telecentres should provide a continuum of training,
from basic ICT skills training to more specialized
skills training, and support customers in putting those
skills into practice. There is also scope for providing a
wider range of services, such as access to finance or to
expertise in specific sectors.

Special efforts are needed to support those in weaker
positions. Such support may be provided by an
intermediary who can offer adequate information,
specific programmes targeted
groups and special services to support their economic
activities. For example, in Indonesia, each telecentre
of the Partnership for e-Prosperity for the Poor has
an infomobilizer - that is, a person who supports
the development of the community by using and
promoting the use of relevant information. The
infomobilizer helps the community/village identify
its needs and opportunities for improving livelihoods
(such as acquiring new agricultural skills or expanding
the marketing of village products).

to disadvantaged

Policy-makers and telecentre managers may consider
some useful measures to ensure that telecentres
support the livelihoods of people living in poverty. In
particular, recommendations are made to Governments
for promoting relevant e-government content and
services, supporting the development of e-business
skills and providing strategic financial support for
telecentre networks.



Similarly, recommendations are made to managers
of telecentre networks for providing value-added
services, offering e-business skills training programmes,

supporting the economic activities of those in weaker

The Association of Southeast Asian Nations (ASEAN)
is the first regional organization in the developing
world to have set in motion the harmonization of its
members’ e-commerce legal framework. By the end of
2008, all ASEAN member countries will have enacted
consistent national e-commerce legislation. In that
connection, ASEAN has commissioned a project, the
ASEAN E-Commerce Project, to help its ten member
countries develop and implement a harmonized
e-commerce legal infrastructure.

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 for 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 FDI, according to an UNCTAD
survey on e-commerce legislation in developing
countries carried out in 2007.

Developing countries within their region and subregion
are also considering the development of a 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 or
external consumer and business markets by facilitating
cross-border

cross-border e-commerce and the

recognition of digital signatures.

Drawing on the ASEAN experience, the chapter
presents the benefits of the implementation of law re-
form, as well as possible options and potential challeng-
es 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.

positions by employing community infomediaries, and
collaborating with other organizations that support
economic activities, such as business associations ofr

microcredit institutions.

The experience of the ASEAN member countries
may be useful for other regional associations in the
developing world that are currently considering the
harmonization of e-commerce legal infrastructure.
Harmonization projects are designed to align individual
member country laws in order to remove unwanted
gaps, overlaps and duplication, the aim being 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) or “hard harmonization” (based
on model or uniform laws). Most e-commerce legal
harmonization projects are “soft harmonization”
projects, in that there is no intention or requirement
that countries adopt the same (or even model) laws
and regulatory systems. All that is undertaken is
training and capacity development activities, so as to
ensure a common (or harmonized) understanding
of e-commerce legal requirements. However, the
ASEAN E-commerce Project is an example of a “hard
harmonization” project, based on implementation
guidelines that build on the common objectives
and principles for e-commerce legal infrastructure
in ASEAN, rather than simple capacity-building.
Although the ASEAN E-Commerce Project has
enjoyed some success in generating rapid progress in
the development of a harmonized e-commerce legal
infrastructure in ASEAN, it also reinforces some of
the significant challenges faced by organizations in
implementing harmonization projects of this type,
or in implementing domestic e-commerce legal
infrastructure.

ASEAN member countries have identified a number
of implementation challenges, and these are likely to be
common to many other countries, especially developing
countries. Key challenges include securing government
policy support, identifying sufficient funding, and



obtaining relevant training and assistance. Furthermore,
many developing nations may not be able to develop
effective e-commerce legal infrastructure without some
form of external assistance. Several ASEAN member
countries have benefited from external assistance,
including training programmes and advisory services
concerning the legal aspects of e-commerce provided
by United Nations organizations such as the United
Nations Commission on International Trade Law and
UNCTAD.

Partof thesuccess of the ASEAN E-Commerce Project
is due to the fact thatit focused on global harmonization
and international interoperability, rather than simply
focusing on regional harmonization. This focus on
international interoperability included the selection
of international models and templates, especially the
United Nations 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. Another important factor
for success was the strong focus on trade facilitation
in this project. This resulted in constant testing of the
project outputs against trade facilitation objectives.

There is a need for detailed implementation tools to
help developing countries implement e-commerce
legal infrastructure, rather than just high-level
recommendations or generic discussion papers. The
implementation tools used in the ASEAN project
included regional implementation guides, country-
specific  implementation

guides, implementation

progress checklists and implementation timelines.

The ASEAN project shows the importance of
developing comprehensive legal infrastructure — not
just written laws — and of aligning domestic and
international e-commerce laws to avoid overlaps
and inconsistencies. It is important for countries to
minimize inconsistencies and duplications in order
to create a smooth, consistent legal platform for
businesses engaging in e-commerce in their region.



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
movements of persons and significant progress in
transportation and
Consequently, knowledge has become more important
economically, in terms of investment in and production
of knowledge-based goods and services. The adoption

communication  technologies.

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
of knowledge, financial institutions including venture
capital, and institutions for standard- and norm-setting,
is of the utmost importance in this regard. And so is
the availability of qualified human resources and local
training and research institutes — schools that train
technicians and research institutes that are sources
of technological innovations, as well as specialized
institutes that prepare qualified businesspersons
and policymakers. Also, efforts are needed at the
international level to share knowledge and transfer
technology for the benefit of less advanced countries.

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
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.

enterprises and of the economy in general.

ICT is a general-purpose technology and as such has a
pervasive impact on the economy. It introduces a new
paradigm to the configuration of economic activities,
changing in a radical way the approach to technology
for development, because of the importance of
spillover effects of ICT economic applications.

e 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



externalities and spillovers through its use
and applications in different sectors of the
economy, than its direct contribution to GDP
as a production sector.

e 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.

e Third, the rapid pace of innovation in the
ICT sector itself has considerably reduced the
This has allowed a

democratization of ICT use, to be spread to

costs of access to ICTs.

poorer people in support of their livelihoods,
and it has also facilitated the adoption of ICT in
poverty reduction programmes.

e Fourth, ICT has generated new services in the
forms of e-commerce, e-finance, e-government,
and so forth. These new services can contribute
to greater economic efficiency. However, other
challenges may arise concerning questions of
trust and security in the transactions that these
new e-services generate.

e Fifth, ICT is
importance of education and training to build

skills-demanding, and the

a knowledge economy in which ICT represents
an indispensable tool continues to grow.

e Hinally, 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,
can be an efficient channel for rapid diffusion
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 ICTSs for development.

Science and technology are at the heart of economic
growth and development. Different schools of growth
theory, whether of theneoclassical 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-tivalrous,! its diffusion should be rapid.
However, the process of technology diffusion and
transfer, which is one of the most important issues for
the economic development of developing countries,
is not straightforward. Identifying the factors which
encourage or hinder technology diffusion is the first
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.” 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 a direct impact on the productivity of firms, but
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



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),
given conditions of perfect competition and free flow
of technology between countries, while under the
endogenous growth approach, structural characteristics
implying  different
capabilities result in a persistent divergence of growth
paths,
address structural problems, going beyond the simple

endogenous  technological

which require government intervention to
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.” The endogenous
growth highlighted the
of human capital, research and development for

technology production. It has also studied the policy

school has importance

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
legislate for, and support (through provision of finance
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.*

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.” The question of technology diffusion
and transfer from lead technology producers to less
advanced countries is of crucial importance for
developing countries in general.

What is technology? Technology is broadly defined as
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
efficiency in the production of output. Technology
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
codified). It is thus, in practical terms, very difficult
to measure technology.® This is why technology is not
entered as an independent input in empirical studies on
sources of economic growth: ideas and knowledge are
not quantifiable magnitudes.

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
be “Hicks-neutral” (i.e. it has an equal impact on factors
of production and is exogenous to the production
function), in which case it is captured by the concept
of total factor productivity’ (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
inefficiencies or efficiencies not due to technology.
Nevertheless, a number of empirical studies have
used TFP to analyse income gaps or long-term
growth. For example, Klenow and Rodriguez-Clare
(1997) and Hall and Jones (1999) found that a large
part of the differences in per capita income between
rich and poor countries is explained by differences in
TEFP. 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, 2 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
experience of those countries. Those findings led to
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



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
firm levels to determine the factors which increase the
TEP of the economy as a whole or of industrial firms in
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
TEFP 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.®

In analysing the history of industrial revolutions in
Europe and the United States, as well as the “Asian
Miracle”; scholars have identified the crucial role of
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
scientific and technological knowledge for the benefit

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

Human capital and
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 and development

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 Fast
Asia are narrowing it.

As can be seen from chart 1.1, the proportion of
university graduates in the field of science and
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
good flow of knowledge between scientific research
and technological applications (in both directions), as
well as a good flow of information among researchers
and users, at the national and international levels.
This framework has become known as the “national
innovation system”, which can be defined as a complex
network of agents, policies and innovations supporting
technical progress in an economy’ 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
organizations that allow a good flow of information,
complementarities and spillover between different
firms along the value chain and in different sectors
(production, business services, financial services,
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.

Lastly, the question of financing of innovation and
technology is of equal importance. Developing
countries may explore the applicability of the
venture capital market model of developed counttries.
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.

The market for knowledge' 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,' 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
order to recover the high fixed cost of research or to
enjoy monopoly rights for a certain period.



World 5521.4 100.0 894.0 1.7
Developed countries 39111 70.8 32727 2.3
Developing countries 1607.2 29.1 3143 1.0
LDCs 3.1 0.1 45 0.1
Americas 1 506.9 27.3 1773.4 22
North America 1368.5 24.8 42795 27
Latin America and the Caribbean 138.4 25 261.2 0.6
Europe 1843.4 334 2318.8 1.7
European Union 1106.5 20.0 24389 1.8
Comm. of Ind. States in Europe 616.6 11.2 29791 12
Central, Eastern and other Europe 120.4 2.2 895.9 1.1
Africa 60.9 11 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 2034.0 36.8 554.6 1.5
Comm. of ind. States in Asia 83.9 1.5 1155.0 0.4
Newly indus. Asia 291.1 53 7772 2.3
China 810.5 14.7 633.0 1.2
India 17.5 2.1 1121 0.7
Japan 646.5 1.7 5084.9 31
Israel 9.2 0.2 1395.2 4.9
Arab States (Asia) 9.7 0.2 93.5 01
Other Asia 65.5 1.2 100.2 0.1
Oceania 76.2 1.4 2 396.5 1.4

Source: Adapted from UNESCO."

It has been noted that the past 20 years have witnessed
four major trends in knowledge." First, there has been
an enormous increase in the creation of knowledge,
resulting from the growth of research budgets and the
availability of powerful scientific research tools. Sec-
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-



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 a2 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, spillovers can yield
enormous benefits for the economy as a whole, and
for the rest of world in the presence of technology
flows among countries. In some instances knowledge
can be considered a public good (non-rivalrous and
non-excludable). Many inventions were built on eatlier
inventions (“standing on the shoulders of giants”), and
the benefits of technological progress are not limited to
one firm or one sector, because of complementarities
in the application and generation of knowledge, and are
thus extended to the economy as a whole. The benefits
of externalities and spillovers may not be fully reaped
because of high access costs or other obstacles. In the
case of cross-border flows of knowledge, high access
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." While market failures
may be important, measures to address them have
not been clearly identified, especially with regard to
the transfer of technology from developed to less

externalities and

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 Hast 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
finally to OBM (own-brand manufacture).”” However,
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 subsidiaties

or to acquire local firms in order to restrict the transfer
of technology. Other mechanisms for technology
transfer involve arm’ length arrangements in the
form of inter-firm strategic alliances for R&D, public—
private partnership projects (for example, between
public research institutes in developing countries and
foreign firms, mostly subsidiaries of transnational
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
to finding the right balance between production and
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
poor countries. However, worldwide, IPR regimes in
developed countries have become more restrictive.'

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

o Improving flexibilities in intellectual property
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
or compulsory licensing. Another flexibility
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-
access basic scientific research and commercial
research have traditionally operated in a
complementary fashion. Increasing transaction
and access costs in scientific research can be
harmful to dynamic industrial competition,
as scientific spillovers to potential commercial
technology innovations risk being minimized.
Flexibility could also be applied in the form



of exemptions or exceptions for acute public
health, environmental and social needs of poor
countries. The TRIPS Agreement also provides
scope for flexibilities (in terms of limitations,
exceptions or extensions) that can be exploited
by the least developed countries.

e Open access regimes. These are arrangements
whereby researchers deliberately forgo the
pecuniary benefits attached to the proprietary
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," biotechnology or other
public domains of common knowledge, those
arrangements may be the most efficient forms
for advancing knowledge. The key feature of
open access models is that cither the knowledge
is put in the public domain or its use is free
of restrictions, as specified in the terms and
conditions of licences, and open access projects
may arise where traditional intellectual property
incentives are weak."”

o International partnerships for generating and
sharing information.
have been launched, with the financial support
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
sharing the benefits of common knowledge.

Many global initiatives

e Global support for building capacity in
developing especially  the least
developed countries, to enhance human capital,
infrastructure and institutions in order to develop
their scientific and technical knowledge. There is
a strong case for donors to increase "knowledge
aid" and aid for science and technology.”

counttries,

The ICT revolution has been compared to eatlier
industrial revolutions in modern economic history, and
ICT has been classified as a general-purpose technology

(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.

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
and Carlaw (in Helpman, 1988), GPTs are technologies
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 eatly 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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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,
with record employment, low inflation, and acceleration
of productivity growth. This was accompanied by
significant investment in, and diffusion and widespread
application of, ICTs. The term “New Economy” was
firstadopted in the context of the United States, but was
then applied to the rest of the world when economies
were characterized by dynamic growth led by adoption
of new ICTs, and accompanied by significant changes
in the organization of work which are different from
those of the “old economy”.

What is the new paradigm that ICTs have introduced?
ICT is first of all a powerful technology for
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.

ICT applications allow not significant
increase in productivity (total factor productivity,
labour productivity, capital productivity), but also a
reconfiguration of work organization, within the firm,
among firms, among all market participants (consumers
and producers), and between the Government and the

only a

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.

o [First, ICTs have significant spi/lover effects on
the productivity of the economy as a whole.
They contribute to economic growth? 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-
efits that go beyond those accruing to the ICT
sector or the investment in ICT as capital in-
put in other sectors. Those benefits are derived
from externalities or spillovers which benefit
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 ICTSs creates
“intangible assets” (in the form, for example,



of organizational or managerial improvements),
which contribute to increasing the overall
efficiency of all sectors of production, thus
increasing the TFP. ICT can be instrumental in
generating complementary innovations, which
boost the productivity in industries/services
using ICT. Several econometric studies™ in the
context of industrialized countries have shown
the importance of ICT’ 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 flexzbility and networking in the
organization of work. It was reported that ICT
use in developed countries is associated with
changes in organizational practices, including
the transition from mass production to flexible
manufacturing technologies, faster and more
direct interactions with suppliers and custom-
ers, decentralized decision- making, greater
ease of coordination, and enhanced communi-
cation within the firm.* 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
increase in information flows and the avail-
ability of ICT tools to analyse that information
have encouraged, and accelerated the pace of,
business innovations, which in turn enhance
the productivity and competitiveness of firms
(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-
commerce, e-finance, e-banking, and e-insurance.
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
low- and high-skilled workers. They influence
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
education are rising and the benefits for lifelong
learning are increasingly being recognized.

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



modernization of the economies of developing
countries. In order to reap the opportunities offered
by ICT, countries may find it necessary to identify a
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).
Innovation patterns are country- and industry-specific,
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
development, specific innovation policies should aim at
promoting national knowledge systems to support the
competitiveness of national economies. The building
blocks of such an innovation policy framework can
include the following:

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

e DProviding  adequate  infrastructure  for
supporting the creation, diffusion and exchange
of knowledge: (banking,
capital), ICTs and business services (including
institutions dealing with standards and norms);

finance venture

e Encouraging partnerships (between public and
private sectors, among firms, between domestic
and foreign partners, regional initiatives etc.);

e Facilitating networking through the creation of
clusters and technology patks;

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

e Regulations which provide clear and transparent
rules for conducting business (intellectual
property protection, Internetgovernance, 1CT
policies, labour policies, etc.);

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

e 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
present significant advantages for developing countries.
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). 1CT policies have been extensively reviewed
in earlier IERs, especially the IER 2006.

The digital divide between rich and poor countries
remains significant (chapter 1).
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
first is to invest in the development of human capital
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
is the financing of infrastructure, taking into account
the costs of adjustment of displaced technologies.
In all three areas, development partners can make a
significant contribution.

ICTs are evolving



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
efficiency. While in the case of developed countries
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
ICT use on the labour productivity of Thai firms, and
SMEs in particular. The results are very encouraging
and demonstrate the favourable impact of computer
use on the productivity of those firms.

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 1CT-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
The use
of ICT in banking and payments is one of the main

service sector, namely financial services.

channels for innovation in the financial services
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
of banking as a source of finance for development,
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
finance for enterprises and households, and the use
ICT as a means of reducing the costs of delivering

those small-scale private financial transfers.



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
enablesincreasing 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
that in many cases they have replaced fixed lines. As
a result, mobile phone subscriptions since 2001 have
quadrupled. However, improving rural penetration
and achieving universal access remain a daunting
task because of inherent difficulties caused by a lack
of commercial distribution channels, insufficient
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,
thus broadening the social and economic benefits
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
services and financial resources, and supporting micro-
entrepreneurs.

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

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

e Support the development of e-business skills;

e Provide strategic financial support for telecen-
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:

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

skills

e Mainstream e-business training pro-

grammes;

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

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

e [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
the first region in the developing world to harmonize
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
outin 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



success of the ASEAN E-Commerce Project is due to and international interoperability, rather than merely
its focus on trade facilitation and global harmonization ~ on regional harmonisation.
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. 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.
The approach of the neoclassical school on economic growth was exemplified by the seminal work
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.

. The chain from science and knowledge to innovations, and finally to technology, is not necessarily linear
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).

. Comin, Hobijn and Rovito (2006) made a major effort to build a comprehensive database of technologies,
which are classified as capital goods and new production techniques. They measure the diffusion of
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
productivity (TIP) is defined as the portion of growth in output which cannot be explained by the
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. Itis often referred to as the “Solow residual”.

. A review of the role of scientific and technological knowledge in productivity at the firm level, in
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).

10.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.

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

export performance or use of domestic goods, and classifies as actionable subsidies those that cause injury
to the domestic industry of another Member or cause serious prejudice to the interests of another Member.



Subsidies for research activities conducted by firms or by higher education or research establishments on
a contract basis with firms are not actionable (up to a limit of 75 per cent of the cost of industrial research
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.

12. http://www.unesco.org/science/psd/publications/wdsciencereptable2.pdf.
13.Barton (20006).

14.Ithas been argued that, in addition to the loss of benefits in terms of forgone externalities and spillovers, high
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.

15.See Hobday (1995) for a detailed analysis of technological upgrading in East Asian countries.

16. The European Union has introduced more protection of databases, while the United States has expanded
the scope of patentable research findings, including what otherwise would be considered discoveries of
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 (20006).

17.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 (2000).

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

19.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
intellectual property benefits are slight. Open access projects are often protected by a general public licence
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through proprietary copyright licences. A good review of market conditions pertaining to open source can
be found in Maurer and Scotchmer (2000).
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21. Paul Schreyer (2000).
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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.! 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
e-business helps enterprises improve efficiency and can
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.” The policy implications of trends
in ICT access and use will be summarized in the final
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
wortldwide.

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,

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.” 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.

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
been confirmed again in 2007 (see tables 1.1 and 1.2).
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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
fixed-line infrastructure.

The number of mobile phone subscribers in developing
countries has almost tripled in thelast five years, and they
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.

2005: 54%
2006: 58%

[ Developed economies
Il Developing economies
[ Transition economies

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.

[ Developed economies (CAGR 2002-2006: 9%)
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Source: UNCTAD calculations based on the ITU World Telecommunica-
tion/ICT Indicators database, 2007.

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,
those countries that reflect recent high growth (from
2005 to 2006) and high penetration levels (in 2000)
better reflect the popularity (and widespread adoption)
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
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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
(OECD, 2007a).

The widely differing mobile phone penetration levels
(and other ICT diffusion) in the other Asian countries
could be a reflection of their political and economic
diversity. Asia encompasses conflict and post-conflict
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 Fastern 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
(SMS) (OECD, 2007a). In Germany and the United
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
do so, reflecting the growing trend of fixed-mobile
convergence (see box 1.1).* Noteworthy in that
connection is Latvia, where 67 per cent of households
reported that the device for Internet access at home is
a mobile phone.

A trend to watch in the years to come is fixed-mobile convergence (FMC), or the integration of fixed and mobile services. Technology has
evolved in recent years, including in hardware and applications, to allow a single device to be used for accessing different platforms. FMC
holds great promise for the developing world, where fixed telephony still faces infrastructure hurdles, and where Internet access is often
restricted by the limited availability of computers and fixed-line connections. The OECD has identified three technologies that are influenc-
ing the current impetus in developing FMC: Internet protocol (IP) network architecture, voice over IP (VoIP), and wireless fidelity (WiFi) and
other wireless technologies (OECD, 2007b). FMC started with the bundling of fixed and mobile services, and is being upgraded through
broadband and wireless connections, and dual-mode services. Eventually, the next generation of communications will result in network
convergence. Telecommunications regulators are still working out how to deal with FMC, and developed countries will be the leaders in FMC
development and implementation in the near future. But the continued substantial growth of mobile telephony in developing countries puts
the latter in a prime position to readily adopt FMC when it becomes available.



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
almost 78 per cent in 2006 —while Canada’s penetration
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
and Venezuela together accounting for 75 per cent
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
very high, and several of the smaller Pacific islands are
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.

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
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[ Transition economies (CAGR 2002-2006: 41%)
I Developing economies (CAGR 2002-2006: 23%)
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Source: UNCTAD calculations based on the ITU World Telecommunica-
tion/ICT Indicators database, 2007.

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
highest Internet penetration (70.4 per cent) in Asia.
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,
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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,
but the lowest average Internet penetration. For the first
time, the Netherlands became the European country
with the highest Internet penetration rate in 2000,
overtaking Sweden. Several Eastern European countries
(Hungary, Latvia, Lithuania and Slovakia) have shown
remarkable growth in the past five years. The only
European country that has not significantly increased
its Internet diffusion has been Greece, possibly because
of the combined effect of a lack of competition
(the Governments national telecommunications
company has a monopoly over end-user networks) and
individuals’ lack of awareness about the benefits of

Internet access and use (Yannopoulos, 2000).

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
penetration in the past five years. In general, the
Internet user population has grown significantly in CIS
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.
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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



mentioned in the IER 20006, increased competition
has determined broadband growth in almost all
developed countries, while continuous improvements
and diversification in infrastructure have resulted in
increased bandwidth. The European Commission
has noted that “the most significant factor enabling
broadband growth is the existence of alternative

infrastructures, in particular cable”.

The differences in infrastructure and markets resultinto
price conditions that are less than ideal for the adoption
of broadband by developing country consumers. In
developed, high-income economies, the average cost
of a broadband connection is significantly less than in
developing countries, both in nominal terms and as a
percentage of the average monthly income (ITU and
UNCTAD, 2007). To promote affordable access in
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
of countries where fixed-line broadband services were
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
1.7 per cent. It is evident that Africa still has a long
way to go in order to reap the potential benefits of
broadband connectivity. Plans to install undersea fibre-
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

In order to benefit fully from the Internet, Africa needs to improve its connectivity infrastructure in order to achieve affordable broadband.
Initiated in January 2003, the Eastern Africa Submarine Cable System (EASSy) is aimed at providing broadband connection to 19 African
countries (including 11 landlocked countries) via an undersea fibre-optic cable running from South Africa to Sudan, and could be offering
commercial service by the end of 2008. The EASSYy project coordinator estimates that it could cut telecommunication costs in Africa at least

by half.

However, during EASSy’s slow-starting initial phase, there were disagreements about whether it should be controlled by the private sec-
tor or by an open access system (where investors and non-investors are given international bandwidth access at the same price). Kenya
withdrew from EASSy and announced the launch of an East African Marine System, and the South African-led New Partnership for Africa’s
Development (NEPAD) has launched the NEPAD Broadband Infrastructure Network. At the same time a private company called SEACOM
(with African, European and United States capital) is also planning an undersea cable.

Whether African countries support one initiative or the other, it is important that these initiatives result in affordable connectivity soon. This will
be particularly significant for landlocked countries, which currently depend on expensive satellite communications. The high prices that Africa
continues to pay for broadband owing to the current situation can only be negative for the development of its information society.®



(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
significant growth of overall penetration in the past
five years, from 3 to 17 per cent, is a reflection of the
active pro-broadband policies in the EU (and Norway
and Iceland). As in the case of the Internet, the
Netherlands took the lead for the first time in terms
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 ate
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 2000), it is still lower than that of the
more industrialized EU members. Furthermore,
the compound annual growth rate of broadband
penetration in Hurope 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
States in particular was insufficiently competitive.

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
telecentres (see chapter 7).

Both developed
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

and developing Oceania have

economies of Oceania have a very low penetration rate
(0.4 per cent). French Polynesia and New Caledonia

are the exceptions, with penetration rates of 7 and 4
per cent respectively, but those figures do not indicate
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.

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
makes a significant contribution to income generation
and is linked to increased labour productivity (RIAl,
2000). They help reduce the cost of transactions and
increase market access, thereby increasing commercial
efficiency.

Despite the increasingly evident advantages of ICTSs
for business, their adoption by developing country
enterprises is still limited. The lack of awareness of
the potential benefits of ICT use, and investment and
implementation costs, are important constraints on
wider ICT adoption. This chapter looks specifically
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
makes an in-depth analysis of the firm-level impact of
1CTs, 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
substantial difference in the efficiency of managerial
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
finding that an increase in the share of employees using
computers has a positive effect on labour productivity,
although the magnitude of the impact is determined



Enterprises that invested in ICT . 43.3 451 4.2
Enterprises with access to the Internet 86.9 924 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 35.6 421 442 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:
Sending and receiving e-mail 89.1 92.4 3.7
Getting information about goods or services 70.2 83.4 18.8
Internet banking or accessing other financial services 67.1 78.6 171
Transacting with government organizations/public authorities 451 53.4 18.4
Providing customer services 34.7 40.7 17.3
Getting information for research and development activities 29.0 37.9 30.7
Delivering products online 4.4 5.7 29.5

Note: See after table 1.20. in the Statistical Annex for notes to data.

Source: Instituto Nacional de Estadistica y Censos de Argentina (INDEC).

by the business environment and variables such as
enterprise age, origin of capital, industry affiliation and
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
the apparent benefits of ICTs, many SMEs are unsure
of what are the appropriate ICT solutions in which
to invest (Kotelnikov, 2007). ICT investment can help
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
firm level, an Argentine survey of the manufacturing
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.

Mobile phones are being increasingly used by
individuals not only for personal purposes, but also for
business. The use of mobiles for business purposes
has been classified by an Australian study (O’Donnell
etal,, 2007) into mCommerce, mEnterprise (enterprise
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
without a physical office are permanently in touch. A
Spanish study finds that mobile phones are valuable
interactive marketing tools, since they complement
other direct sales systems such as the Internet and
television (Bigné, Ruiz and Sanz, 2007). Internet-
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).? 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,
2007).

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
for business purposes, and only 51 per cent use fixed
lines (RIAI 2006). Mobiles were the most commonly
used ICT (more than faxes, fixed-line phones, the
Internet or mail) for communicating with clients and



The Trade at Hand project pilot was launched in sub-Saharan Africa in 2006 by the International Trade Centre (ITC) of UNCTAD/WTO
(funded by various donors) to provide real-time market information through mobile phones to exporting SMEs. In Africa, where there is a
great need for better business and market information, mobile phones can help meet this need as the most common ICT in the continent.

Trade at Hand sends, via SMS and in real time, product prices on international markets to agricultural exporters from Burkina Faso and Mali.
A second module of the project sends to mobile phones information about business opportunities, contacts and markets, in collaboration
with the ITC’s existing network of local trade support institutions. With better information on daily international prices for mangoes and green
beans, for example, exporters are able to negotiate better deals for their produce and improve revenues. Better information on business
opportunities also contributes to increasing exports. With time, Trade at Hand should become self-sustainable and will be managed by local
organizations. The ITC plans to further expand Trade at Hand in Mali and Mozambique, and also in Benin, Liberia and Senegal.

Source: http://www.tradeathand.info/mozambique/.

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
already available and work well through fixed lines,
computers or the Internet. Examples of applications
are inventory tracking, the provision of cash flow and
income statements, and m-payments to replace cash
transactions and «build up transaction histories» (which
in turn facilitate the access of unbanked enterprises to
formal financial services) (RIAl, 2006). However, the
Australian study found that while many enterprises
want to adopt m-commerce, they find it difficult to
make a strong business case that will outweigh the
financial and legal risks taken due to the lack of relevant
laws and regulations (O’Donnell et al., 2007).

Despite increasing anecdotal evidence about their
potential benefits, there are no official statistics on the
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
studies with firm-level data to determine how the

use of mobile phones impacts business productivity,
especially in poor countries.

While growth in the number of Internet users in
developing countries has been linked to growth
in exports (World Bank, 20006), 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 Bank’ 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.
Within the service sector, it is not surprising that firms
in the telecommunications and information technology
industries are the main users of 1CT; 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
in 2007 (including in the two new member countries,
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



Argentina 2005 95.8 24.8 74.4 Italy 2006 93.0 28.0 61.0
Australia 2005 87.3 . 51.8 Japan 2005 97.7 . 85.6
Austria 2006 98.0 . 80.0 Latvia 2005 771 20.9 435
Azerbaijan 2006 8.7 1.7 32.6 Lithuania 2006 88.0 23.0 47.0
Belarus 2005 37.6 . 27.2 Luxembourg 2006 93.0 32.0 65.0
Belgium 2006 95.0 41.0 72.0 Macao (China) 2003 53.3 . 26.3
Bermuda 2005 71.0 37.0 56.3 Malta 2005 90.0 . 61.0
Brazil 2006 94.3 36.5 49.6 Mauritius 2006 87.4 . 46.1
Bulgaria 2006 74.8 14.5 43.8 Netherlands 2006 97.0 45.0 81.0
Canada 2006 94.9 . 71.2 New Zealand 2006 94.5 97.4 62.7
Chile 2005 48.8 . 38.8 Norway 2006 94.0 50.0 76.0
China 2005 47.4 . 23.7 Panama 2006 80.1 20.3 .
Cuba 2006 70.9 29.6 23.7 Poland 2006 89.0 28.0 60.0
Cyprus 2006 86.0 31.0 50.0 Portugal 2006 83.0 25.0 420
Czech Republic 2006 95.0 29.0 74.0 Qatar 2005 68.4 90.0 99.0
Denmark 2006 98.0 61.0 85.0 Republic of Korea 2005 95.9 . 58.9
Egypt 2006 53.2 9.9 71.0 Romania 2005 58.4 15.9 412
Estonia 2006 92.0 33.0 63.0 Russian Federation 2005 53.3 12.4 27.8
Finland 2006 99.0 59.0 81.0 Singapore 2006 87.2 . 69.6
France 2006 94.0 34.0 65.0 Slovakia 2006 93.0 29.0 65.0
Germany 2006 95.0 39.0 77.0 Slovenia 2006 96.0 35.0 65.0
Greece 2006 94.0 26.0 64.0 Spain 2006 93.0 35.0 50.0
Hong Kong (China) 2006 82.8 459 51.5 Sweden 2006 96.0 53.0 90.0
Hungary 2006 80.0 21.0 53.0 Switzerland 2005 98.2 476 91.6
Iceland 2006 99.3 51.6 77.5 Thailand 2006 69.6 . 50.5
Ireland 2006 94.0 37.0 67.0 Turkey 2005 80.4 34.1 59.9
Note: See after table 1.20. in the Statistical Annex for notes to data. e TG dou 2006 Sl el e

Source: UNCTAD information economy database, 2007.

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.

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 counttries, 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). "

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



and is expected to continue growing. On average, 73
per cent of enterprises had broadband access in 2007
(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
medium for service delivery on both fixed and wireless
networks (OECD, 2007a).

Broadband increases the capacity of enterprises to
benefit from, and deliver through, the Internet, and can
enable the adoption of certain applications that have an
impact on enterprise productivity. Although broadband
particularly enhances multimedia applications and can
have evident benefits for the ICT-enabled services
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
have cost-saving potentials for firms in all economic
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.

E-business often requires networked business
functions through LLANs, 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.

Thelevels of intranetand extranetuse in EU enterprises
have remained stable since last year. On average, 35
per cent of EU enterprises have an intranet, while 16
per cent have an extranet, but these figures conceal a
much higher level of use in large enterprises (80 per
cent of enterprises with 250 or more employees have
an intranet and 47 per cent have an extranet).

A further step to the introduction of intranets and
extranets is the automated integration of business
processes — thatis, 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 Huropean 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)."

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 related
(inventory control, invoicing and payment, production
and logistics). The sector with the highest level of
integration is the automobile trade and repair sector.

several activities

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
products use the Internet to find information about
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
orders (Hinson, Sorensen and Buatsi, 2007).

The use of e-government services by enterprises is of
particular importance for encouraging businesses to
make further use of ICT to improve the efficiency of
their operations. The Government of the Republic of
Korea, for example, provides firms with information
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-



Argentina 2005 95.8 15.4 . 9.6
Australia 2005 87.3 242 7.1 68.7 .
Azerbaijan 2006 8.7 67.3 4.8 12.1 5.1 17.8
Belgium 2006 95.0 17.0 28.0 26.0 89.0 12.0
Brazil 2006 94.3 13.9 . 68.7 4.7 48
Bulgaria 2006 74.8 26.4 10.9 26.5 6.0 19.1
Canada 2006 94.9 . 922

Chile 2005 43.8 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 1.0 63.0 5.0
Czech Republic 2006 95.0 12.0 27.0 41.0 73.0 31.0
Denmark 2006 98.0 4.0 17.0 17.0 84.0 10.0
Egypt 2006 53.2 6.3 1.8 71.9 228 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
Hong Kong (China) 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 45 5.7 33.0 441 57
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
Latvia 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
Luxembourg 2006 93.0 18.0 42.0 16.0 81.0 14.0
Macao (China) 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 . 211
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
Republic of Korea 2005 95.9 0.7 0.8 98.2 0.2
Romania 2005 58.4 33.8 1.8 32.1 7.8 424
Singapore 2006 87.2 19.3 12.8 66.7 18.3 33.3
Slovakia 2006 93.0 19.0 320 18.0 65.0 29.0
Slovenia 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
Switzerland 2005 98.2 . . 54.8 422 .
Thailand 2006 69.6 52.2 5.3 39.4 19.4
Turkey 2005 80.4 35.3 6.8 52.3 274 14.1
United Kingdom 2006 93.0 37.0 33.0 16.0 83.0 2.0

Note: See after table 1.20. in the Statistical Annex for notes to data.
Source: UNCTAD information economy database, 2007.




Mexico’s overall ICT policy aims to increase the country’s competitiveness and keep foreign investments from moving to other countries
with lower labour costs. A main objective of that policy is to increase the diffusion of ICTs to business, creating a regulatory environment
conducive to e-commerce, supporting the development of local ICT human resources and industry, and developing a domestic ICT market.

While Internet penetration among Mexico’s larger businesses (those with more than 50 employees) is high (90 per cent in 2003), they repre-
sent only 8 per cent of all businesses. Only 2.2 per cent of enterprises are engaged in (mostly B2B) e-commerce (although the percentage
is much higher among retail companies: 16 per cent). B2C e-commerce is limited owing to lack of demand, although Internet penetration
in Mexico grew from 10.7 per cent in 2001 to 20.3 per cent in 2006, and ISP development has continued. Mexico City, Guadalajara and
Monterrey are much more advanced than other cities: Guadalajara and Monterrey host important technology parks, and Monterrey also
has Mexico’s leading technological institute. To increase overall demand, the e-Mexico initiative that was launched in 2002 is establishing a
network of digital community centres (also used by micro businesses) and has a portal focused on the subjects of learning, health, economy
and government.

Regarding SMEs, Mexico is challenged by the lack of information on ICT diffusion among those businesses, which hinders the formulation
of policies and analysis of ICTs’ potential impact on them. The large informal economy in Mexico also “flies under the radar” of ICT diffusion
assessments, however, this does not preclude the Government from offering most of its research and development tax incentives to SMEs.
A preliminary evaluation of that programme showed that those tax incentives had contributed to increased production, new product sales as
well as total sales, exports and profits among the beneficiaries. A public—private project has focused on integrating value chains through ICTs
and developing the domestic market in four industries (food retailing, processed foods, maquiladoras'?and hotels).

In order to increase the diffusion of ICTs to business and its positive impact on Mexico’s economic performance and competitiveness, an
OECD peer review recommended steps in several ICT-related policy areas. The highest priority is given to the coordination of ICT policy
actions, which are currently implemented by various ministries and should be centrally monitored. The peer review also suggests that Mexico
increase (i) research and development, (ii) its levels of innovation, and (iii) activities to develop locally relevant ICT goods, services and
solutions. Equally important is to focus ICT initiatives for SMEs on increasing their productivity and competitiveness. The next priority should
be the building of a competitive (and affordable) ICT infrastructure, the continuation of public—private partnerships to develop ICT skills, and
better standards and security initiatives that will facilitate e-commerce and increase trust among enterprises. Finally, venture capital, local

content creation, and evaluation (including impact studies) should increase.

Source: OECD (2006); Curry and Kenney (2006).

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
registries, and varying but significant proportions
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
increased transparency and efficiency it affords both
Governments and suppliers.

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 industties.

In the EU, Denmark has the leading position with
34 per cent of enterprises receiving online orders in
2007, compared with 2 per cent in Bulgaria (the lowest
percentage). The average for the EU is 15 per cent in
2007, up from 9 per cent in 2003. During the same
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
in 2003 to 27 per cent in 2007. In 2007, the highest
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).”



Argentina 2005 442 19.3 76.8
Austria 2006 41.0 19.0

Azerbaijan 2006 11.5
Belarus 2005 411
Belgium 2006 45.0 28.0

Bermuda 2005 34.0

Brazil 2006 39.0 20.3 89.0
Bulgaria 2006 35.0 4.1 52.8
Canada 2006 38.9 16.7

Chile 2005 34 12.6
China 2005 16.3
Cuba 2006 34.0 . 57.4
Cyprus 2006 21.0 7.0

Czech Republic 2006 23.0 7.0

Denmark 2006 35.0 220

Egypt 2006 34.0 24 78.9
Estonia 2006 35.0 12.0

Finland 2006 39.0 25.0

France 2006 40.0 220

Germany 2006 41.0 24.0

Greece 2006 39.0 1.0

Hong Kong (China) 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

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 countties,
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
trade volume grew by 14.7 per cent from 2005 to 2006
(to about $400.3 billion), and B2C grew by 17.5 per
cent in the same petiod (to about $3.9 billion),'* while



Italy 2006 33.0 13.0

Japan 2005 89.5 60.1 39.6
Latvia 2005 21.6 76 65.9
Lithuania 2006 57.0 8.0

Luxembourg 2006 44.0 25.0

Malta 2005 43.0 23.0

Mauritius 2006 37.3

Netherlands 2006 36.0 15.0

New Zealand 2006 224 75 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

Republic of Korea 2005 37.3 . 66.5
Romania 2005 23.2 19.1 451
Russian Federation 2005 524
Singapore 2006 28.5 12.4 60.1
Slovakia 2006 31.0 12.0

Slovenia 2006 27.0 13.0

Spain 2006 28.0 13.0

Sweden 2006 43.0 20.0

Switzerland 2005 61.4 33.1 79.6
Turkey 2005 38.9 76 64.6
United Kingdom 2006 34.0 10.0

Note: See after table 1.20. in the Statistical Annex for notes to data.
Source: UNCTAD information economy database, 2007.

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.!®

E-commerce is also restricted by issues of trust on
the demand side. A 2007 survey in Thailand showed
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
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Argentina 2005 45.6 44.6 Italy 2006 3.0 27.0
Australia 2004 19.9 457 Japan 2005 15.6 20.6
Austria 2006 18.0 51.0 Latvia 2005 3.7 15.3
Belgium 2006 15.0 440 Lithuania 2006 15.0 22.0
Bermuda 2005 14.1 40.8 Luxembourg 2006 . 40.0
Brazil 2006 50.3 52.2 Macao (China) 2003 14.8 21.0
Bulgaria 2006 4.7 8.4 Malta 2005 14.0 47.0
Canada 2005 10.7 60.8 Mauritius 2006 32.9 34.8
Canada 2006 12.5 61.6 Netherlands 2006 28.0 45.0
Chile 2005 4.2 6.7 New Zealand 2006 36.8 60.3
China 2005 124 9.6 Norway 2006 25.0 66.0
Cuba 2006 1.0 3.7 Panama 2006 39.0 43.5
Cyprus 2006 6.0 21.0 Poland 2006 7.0 23.0
Czech Republic 2006 9.0 27.0 Portugal 2006 5.0 20.0
Denmark 2006 35.0 59.0 Qatar 2005 50.9 41.3
Egypt 2006 34.8 21.0 Republic of Korea 2005 7.9 33.9
Estonia 2006 14.0 25.0 Romania 2005 4.1 1.0
Finland 2006 12.0 56.0 Russian Federation 2005 23.6 30.7
France 2006 16.0 26.0 Singapore 2006 37.6 42.8
Germany 2006 19.0 54.0 Slovakia 2006 7.0 220
Greece 2006 8.0 14.0 Slovenia 2006 12.0 220
Hong Kong (China) 2006 29 216 Spain 2006 8.0 16.0
Hungary 2006 1.0 12.0 Sweden 2006 23.0 70.0
Iceland 2006 315 58.2 Switzerland 2005 23.2 58.0
Ireland 2006 23.0 56.0 Thailand 2006 1.1 13.9
Note: See after table 1.20. in the Statistical Annex for notes to data. United Kingdom 2006 19.0 62.0

Source: UNCTAD information economy database, 2007.

they cannot see, electronic payment systems and credit
card security. A Brazilian survey has also identified a
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.'® 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
services) were estimated at approximately $1.7 billion,
and are expected to more than triple by 2011; currently,
14 per cent of B2C online music services are in non-
OECD countties." E-commerce of digital products



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
cent of enterprises have received orders (67 per cent of enterprises that have websites use them to sell
products). Among enterprises engaging in e-commerce, online purchases represent 23 per cent of total
purchases, and online sales represent about 30 per cent of their revenue, which is quite significant. About
60 per cent of online sales are B2C, and the vast majority are local (items sold are destined for Brazil) and
consist of goods and services ordered online and delivered offline.

The Internet is used for other activities related to sales and purchases in addition to e-commerce (see charts
1.7 and 1.8).

® “ 42,0
67,2 3

70 40

57,6 35
60 30,9 313

48,8 30

25

Percentage
Percentage

After-sales Access to product Online sales
support catalogues and
price lists

Delivering Providing Obtaining Receiving
products customer after- sales  digital goods
online service service or services

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 2000). 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.

Source: Brazilian Internet Steering Committee (2006).



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.

Figures show that developing countries continue to
increase their access to and use of 1CTs, although there
is still a gap between them and developed countries.
The gap is being reduced more significantly with
respect to mobile telephony, which has come to replace
fixed lines in several developing country areas. In the
future, wireless technologies are likely to have a more
prominent role in ICT diffusion in the developing
wortld, including in business.

Among ICTs, mobile phones are worthy of special
attention as threshold technologies in many developing
countries. For enterprises, the increased availability of
computers has been proved to have a significant impact
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.

The diffusion of ICT in developing countries
depends on adequate policymaking and may positively
benefit from the involvement of government in the
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.

Increased competition can lower prices, and this in
turn facilitates the adoption of ICT by lower-income
individuals and enterprises. For example, SMEs in
Africa find that costs are a major obstacle to increased
Internet access.

National, regional and international efforts to improve
the availability of data on ICT in order to assess
the information economy should continue. Official
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
impact of ICT on firm-level productivity.



DEVELOPED ECONOMIES

ASIA
Israel 6 334 000 26] 6500000 106] 7187500 85| 7800000 7.7 8403800
Japan 81118 320 6.8 |86 654 960 56(91473936|  36(94745000]  7.3]101698 000
EUROPE

Andorra 32790| 583| 51893 244] 64560 00| 64560 0.1 64 600
Austria 6736 000 53| 7004502| 126| 7989955| 2.1 8160000 134] 9255000
Belgium 8101777 6.2| 8605834 6.1 9131705| 36| 9460000] 21| 9659700
Cyprus #7933 320 551752| 161| 640515| 122| 718842| 82| 777500
Czech Republic 8610177|  128] 9708683  109[10771270]  93[11775878] 32| 12149900
Denmark (incl. Faroe Islands) 4508 461 6.6| 4805917 75| 5165546| 67| 5511878| 69| 5890900
Estonia 881000| 192 1050241 19.6| 1255731 15| 1445300] 148| 1658700
Finland 4516772 51| 4747126 51| 4988000] 49| 5231000] 84| 5670000
gﬁggg(‘,{}lg'hﬁ}aideeg%“ g-éfjrﬁgg? 39 805 800 6.1 42 248 100 7.3|45 348 800 6.0| 48 058 400 75| 51662000
Germany 59 128 000 96(64800000] 10.1]71316000]  11.1]79200000]  6.4] 84300000
Greece 9314260|  11.0[10337 000 6.8[11044232|  -7.1[10260400] 82| 11097500
Guemsey 36580  135| 41530 55|  43804] . . . .
Hungary 6886 111| 154 7944586 99| 8727188| 68| 9320000] 69| 9965000
lceland 260 438 74| 279670 42| 201372 43| 304001 81| 328500
Ireland 3000000]  16.7| 3500000 80| 3780000] 11.4| 4210000] 11.4| 4690000
ltaly 54 200 000 47056770000  105[62750000| 14.0(71535000]  0.0] 71500000
Jersey 61400  322| 81200 33| 83900 .. . . .
Latvia 917196|  330] 1219550| 26.0| 1536712| 21.8| 1871602] 167 2183700
Liechtenstein 11402] 193] 25000 20| 25500 78| 27500 . .
Lithuania 1645568|  319| 2169866|  57.7| 3421538| 27.2| 4353447| 84| 4718200
Luxembourg 473000  140| 530000] 199 e46000] 115] 720000 09| 713800
Malta 276 859 47| 289992 56| 306100] 58| 323980 70| 346800
Monaco 7200 1007| 15100 46| 15800 89| 17200

Netherlands 12 300 000 9.7 [13 491 000 99(14821000]  6.8[15834000] .. .
Norway 3911136 6.4 4163381 87| 4524800 51| 4754453] 60| 5040600
Poland 13898471|  252[17401222|  327[23096064| 26.7[29260000] 256 36745500
Portugal 8528900|  17.6(10030 000 27[10300000]  11.1[11447670]  6.8] 12226400
San Marino 16759 08| 16900 12| 17100] 06| 17200] 11 17390
Slovakia 2923383|  258| 3678774| 162| 4275164 62| 4540374| 78| 4893200
Slovenia 1667 234 43| 1739 146 6.3| 1848600] 48| 1759232 34| 1819600
Spain 33530996|  11.0(37 219,840 38(38622584|  7.0(41327911|  11.7] 46152000
Sweden 7949000] 10.7| 8801000 -0.2| 8785000| 34| 9087000] .. .
Switzerland 5736 303 7.9/ 6189000 14| 6275000] 91| 6847000] 83| 7418000
United Kingdom (incl. Gibraltar) |49 689 167 6.7(52999900|  153[61118392|  7.1]65471700|  6.4| 69656600




DEVELOPED ECONOMIES

NORTH AMERICA
Bermuda 30000 33.3 40 000 225 49000 7.6 52700 14.0 60 100
Canada 11 872 000 11.4 (13 228 000 13.3 |14 984 396 10.8 | 16 600 000 25| 17017 000
Greenland 19 924 375 27 400 17.5 32200 .
grl]i;%j)States (incl. Puerto Rico and 142 ggg 13 158 ggl 15.8 183 Zgg 97 201 888 1731 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| 19760 000
New Zealand 2449000 6.1| 2599 000 16.5| 3027000 16.6| 3530000

DEVELOPING ECONOMIES
AFRICA
Algeria 400 000 260.4 | 1441400 2249| 4682690 191.7|13 661 000 53.7| 20998 000
Angola 130 000 156.0 | 332800 182.5| 940000 16.4| 1094115 106.9| 2264200
Benin 218 770 80| 236175 63.7| 386700 93.9( 750000 . .
Botswana 435000 20.2| 522840 78| 563782 46.0| 823070 19.0 979 800
Burkina Faso 113 000 100.9| 227000 75.3| 398000 438| 572200 77.7| 1016600
Burundi 52 000 231 64 000 572 100600 52.1 153 000
Cameroon 701 507 53.5| 1077 000 42.7| 1536 594 46.6| 2252500 . .
Cape Verde 42949 242 53 342 233 65 780 24.2 81721 33.3 108 900
Central African Republic 12 600 217.5 40 000 50.0 60 000 66.7| 100000 . .
Chad 34 200 90.1 65000 89.2 123000 70.7( 210000| 122.0 466 100
Comoros . . 2000 370.0 9400 70.9 16 065 0.2 16 100
Congo 221800 48.8| 330000 16.3| 383653 27.7| 490000 . .
Cote d'lvoire 1027 058 24.7| 1280696 19.6| 1531 846 43.0| 2190000 85.6| 4065400
Democratic Republic of the Congo 560 000 78.6 | 1000 000 99.1| 1990700 37.9| 2746000
Djibouti 15000 53.3 23000 50.0 34 500 27.8 44100 .
Egypt 4494700 29.0| 5797530 31.8| 7643060 78.3 13 629 602 321 0.4
Equatorial Guinea 32000 29.7 41500 337 55500 74.6 96 900 . .
Eritrea . . . . 20 000 102.2 40438 53.3 62 000
Ethiopia 50 369 94.2 97 827 82.0( 178000| 130.7| 410600 1M1 866 700
Gabon 279 289 74| 300000 63.1| 489367 328| 649807 17.7 764 700
Gambia 100 000 49.3| 149300 17.2| 175000 414| 247478 63.4 404 300
Ghana 386 775 105.7| 795529 113.1] 1695000 41) 1765000 195.0| 5207200
Guinea 90 772 228| 111500 389( 154900 220( 189000 . .
Guinea-Bissau . . 1275| 3170.6 41700 60.7 67 000 418 95000
Kenya 1187 122 34.0 1590785 60.1| 2546 157 81.1| 4611970 40.6| 6484800
Lesotho 96 843 48| 101474 56.7| 159000 54.1 245052 1.9 249 800
Liberia 2000| 22625 47 250 99.8 94 400 69.5( 160000 .
Libyan Arab Jamahiriya . . . . . . .. . 3927600
Madagascar 163 010 74.0| 283666 17.7| 333888 51.1 504660 107.2| 1045900
Malawi 86 047 570 135114 644 222135 93.3| 429305
Mali 52 639 365.3| 244930 63.3| 400000 1174| 869576 . .
Mauritania 247238 419| 350954 489| 522400 42.7| 745615 422 1060 100
Mauritius 348 137 -6.3| 326033 56.4| 510000 399 713300 8.3 772 400




DEVELOPING ECONOMIES
Mayotte 21700 65.9 36 000 5.6 38 000 26.6 48100 . .
Morocco 6198 670 18.7| 7359 870 26.9| 9336878 32.7 12392 805 29.1| 16004 700
Mozambique 254 759 71.0| 435757 62.5( 708000 72.3| 1220000 91.7| 2339300
Namibia 150 000 49.1| 223671 279| 286095 73.0| 495000 . .
Niger 16 648 360.0 76 580 936| 148276| 102.3| 299899 8.0 323900
Nigeria 1607 931 95.9 | 3149473 190.4 | 9147209| 103.3 |18 600 000 73.8| 32322200
Rwanda 82 391 58.7| 130720 6.1| 138728 109.0| 290000
Sao Tome and Principe 1980 143.4 4819 59.8 7700 55.8 12 000 . .
Senegal 455 645 26.4| 575917 78.5( 1028 061 68.3| 1730106 724 2982600
Seychelles 44731 10.1 49 229 0.0 49 230 15.8 57 003 233 70 300
Sierra Leone 67 000 69.0| 113214 0.0| 113200
Somalia 100 000 100.0 | 200 000 150.0 | 500 000 . . . .
South Africa 13702 000 23.0 | 16 860 000 15.7 {19 500 000 59.0 {31 000 000 9.5| 33960000
Sudan 190 778 176.4 | 527 233 98.9| 1048558 89.4| 1986000 135.8| 4683100
Swaziland 68 000 25.0 85000 329( 113000 77.0( 200000 25.0 250 000
Togo 170 000 2941 220000 512| 332600 334| 443635 59.6 708 000
Tunisia 574 334 233.9| 1917 530 85.8 | 3562970 59.4| 5680726 29.2| 7339000
Uganda 393310 97.3| 776169 50.1| 1165035 30.9| 1525125 31.7| 2008 800
United Republic of Tanzania 760 000 36.9 | 1040640 57.6 | 1640000 106.7 | 3389800 84.1| 6240800
Zambia 139 092 73.3| 241000 24.5| 300000 145.0| 735000 29.2 949 600
Zimbabwe 338779 7.3| 363365 94| 397500 75.8| 699000 19.1 832500
ASIA
Afghanistan 25000 700.0| 200000 200.0| 600 000 100.0 | 1200 000 110.0| 2520400
Bahrain 388990 13.9| 443109 46.6| 649764 15.2| 748703 20.1 898 900
Bangladesh 1075 000 27.0| 1365000 217.0| 4327 516| 108.0| 9000 000 112.6| 19131000
Bhutan . . 7998 122.6 17 800 112.6 37 842 17.0 82 100
Brunei Darussalam 153 600 15.5| 177400 14.1| 202500 15.0| 232900 9.1 254000
Cambodia 380000 31.2| 498388 729| 861500 23.3| 1062000 7.3 1140000
China 206 004 992 31.0 269 952 992 24.0 (334 824 000 17.5| 393 428 000 17.2| 461058000
Dem. People’s Republic of Korea . . . . . . . . .
Hong Kong (China) 6395725 14.9| 7 349 202 10.9| 8148 685 6.0| 8635532 83| 9356400
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 | 18800 000 59.6 {30 000 000 56.4 | 46 909 972 36.0| 63803000
Iran (Islamic Republic of) 2186 958 54.4| 3376 526 27.3| 4300000 68.0| 7222538 89.1| 13659 100
Iraq 20 000 300.0 80 000 617.5| 574000 . . . .
Jordan 1219 597 8.7| 1325313 20.3| 1594513 96.8| 3137700 38.4| 4343100
Kuwait 1227 000 15.7| 1420000 40.8| 2000000 19.0| 2379811
Lao PDR 55160 1035 112275 819 204191 2126| 638202 . .
Lebanon 775104 58| 820000 83| 888000 11.5( 990 000 15| 1103400
Macao (China) 276 138 31.8| 364031 18.8| 432450 232| 532758 19.4 636 300
Malaysia 9253 387 20.2 |11 124 112 31.4 (14 611 902 33.8 [ 19 545 000 -0.4| 19463700
Maldives 41899 58.6 66 466 704 | 113246 355| 153393 71.2 262 600
Mongolia 216 000 47.7| 319000 344 428700 30.0| 557207
Myanmar 47982 38.6 66 517 38.3 92 007 994 | 183434




DEVELOPING ECONOMIES
Nepal 21881 130.2 50367 | 2556| 179126 269| 227300 358.3| 1041800
Oman 464 896 27.7| 593450 35.6| 805000 65.6| 1333225 36.4| 1818000
Pakistan 1698 536 41.6 | 2404 400 108.9| 5022908 | 154.3[12771203| 170.2| 34506600
Palestine 320000 50.0| 480000 103.0| 974 345 12.3| 1094 640 . .
Philippines 15383 001 46.3 | 22 509 560 46.3 |32 935 876 5.6 |34 779 000 19.6| 41600000
Qatar 266 703 412| 376535 30.2| 490333 46.2| 716763 28.3 919 800
Republic of Korea 32342492 3.9 33591760 8.9 36 586 052 4.8 (38342323 4.8| 40197100
Saudi Arabia 5007 965 44.5| 7238 224 26.8| 9175764 44.9113 300 000 47.8| 19662 600
Singapore 3344 800 4.0 | 3477100 11.0| 3860600 13.6| 4384600 9.2| 4788600
Sri Lanka 931 580 49.6 | 1393403 58.7| 2211158 52.0| 3361775 61.0| 5412500
Syrian Arab Republic 400 000 196.3 | 1185000 97.9| 2345000 25.8| 2950000 58.5| 4675000
Taiwan Province of China 24390 520 5.8 25799 840 -11.8 |22 760 144 -2.6(22 170702 4.9| 23249300
Thailand 16 117 000 54.3 | 24 864 020 10.1|27 379 000 13.7 31 136 500 31.1| 40815500
Turkey 23323118 19.6 | 27 887 536 245 (34 707 548 25.6 | 43 608 965 . .
United Arab Emirates 2428071 224 2972 331 23.9| 3683117 23.1| 4534480 2171 5519300
Viet Nam 1902 388 44.1| 2742000 80.9| 4960 000 81.5| 9000 000 72.3| 15505400
Yemen 411083 70.3| 700000 53.1] 1072000 86.6| 2000000
LATIN AMERICA AND THE CARIBBEAN
Antigua and Barbuda 38205 20.7 46 100 171 54000 59.3 86 000 18.6 102 000
Argentina 6 566 740 19.4| 7842233 72.3 (13512 383 63.6 | 22 100 000 42.6| 31510400
Aruba 61800 13.3 70000 40.6 98 400 10.0| 108 200
Bahamas 121759 45| 116 267 60.0| 186007 225| 227800
Barbados 97 193 440| 140000 43.0| 200138 3.0| 206190 . .
Belize 51729 16.8 60 403 61.8 97 755 22.3| 119600 -1.1 118 300
Bolivia 1023 333 25.0| 1278 844 40.8| 1800789 345| 2421402 . .
Brazil 34 880 964 32.9 | 46 373 264 41.5 |65 605 000 31.4 (86 210 000 15.9| 99918 600
Cayman Islands . . . . . . . . .
Chile 6 445 698 16.7 | 7520 280 27.2| 9566 581 10.5| 10 569 572 17.8| 12450800
Colombia 4 596 594 34.6| 6186206 68.1]10400578| 109.6 |21 800 000 36.5| 29762700
Costa Rica 502 478 549| 778299 18.6| 923084 19.3| 1101035 31.1| 1443700
Cuba 17 851 98.1 35 356 114.4 75797 74| 134480 135 152700
Dominica 12173 73.3 21099 98.3 41838 . . . .
Dominican Republic 1700 609 24.8| 2122543 19.4| 2534 063 43.0| 3623289 2711 4605700
Ecuador 1560 861 53.6 | 2398 161 89.5| 4544 174 37.5| 6246332 35.8| 8485000
El Salvador 888 818 29.4| 1149790 59.4| 1832579 31.6| 2411753 59.7| 3851600
Grenada 7553 459.9 42 293 24 43313 8.3 46 900
Guatemala 1577 085 29.0| 2034776 55.7| 3168 256 42.4| 4510100 . .
Guyana 87 300 359| 118658 21.3| 143945 73.7| 250000 12.6 281400
Haiti 140 000 128.6| 320000 25.0| 400000 251| 500200 . .
Honduras 326 508 16.2| 379362 86.4| 707 201 81.2| 1281462 749| 2240800
Jamaica 1187 295 34.8| 1600000 37.5| 2200000 22.7| 2700000 39| 2804400
Mexico 25928 266 16.1| 30 097 700 27.8 (38 451 136 23.4 |47 462 108 20.1| 57016400
Netherlands Antilles . . 200000 0.0| 200000 0.0| 200000 . .
Nicaragua 237 248 96.7 | 466706 58.3| 738624 51.5| 1119379 63.5| 1830200




DEVELOPING ECONOMIES
Panama 525 845 58.6| 834031 26| 855852 58.0( 1351924 253| 1693500
Paraguay 1667018 6.2| 1770345 -0.1] 1767 824 6.7| 1887000 713 3232800
Peru 2306 944 27.0| 2930 343 39.7 | 4092 558 36.4| 5583356 52.2| 8500000
Saint Kitts and Nevis 5000 0.0 5000 100.0 10 000 . .
Saint Lucia 14 313 -0.1 14 300 550.3 93 000 13.7| 105700 . .
Saint Vincent and the Grenadines 9982 530.2 62 911 9.5 56 950 24.0 70 620 24.0 87 600
Suriname 108 363 55.5| 168522 26.3| 212819 94| 232785 37.5 320 000
Trinidad and Tobago 361911 343| 485871 33.3| 647870 23.5| 800000 106.9| 1654900
Uruguay 513 528 -3.1| 497530 20.6| 600000 92.5| 1154900 101.7| 2330000
Venezuela 6 463 561 85| 7015735 20.0| 8420980 48.4 12495721 50.4 | 18789500
Virgin Islands (United States) 45200 9.1 49 300 30.2 64 200 251 80 300
OCEANIA
American Samoa 2000 5.0 2100 4.8 2200 . .
Fiji 89 900 222 109900 294 142200 442 205000 . .
French Polynesia 52 200 15.1 60 100 59.7 96 000 250( 120000 26.7 152 000
Kiribati 495 6.3 526 14.1 600
Marshall Islands 552 8.3 598 0.3 600 . .
Micronesia (Fed. States of) 100| 5769.0 5869 17.8 12782 10.3 14 100
Nauru . . . . . . . . .
New Caledonia 80 000 214 97 113 19.9| 116443 15.3| 134265 0.0 134 300
Northern Mariana Islands 17 100 8.8 18 600 10.2 20 500
Palau . . . . . . .
Papua New Guinea 15000 16.7 17 500 176.0 48 300 55.3 75000
Samoa 2700 288.9 10 500 52.4 16 000 50.0 24000
Solomon Islands 999 48.9 1488 101.6 3000/ 100.0 6000
Tonga 3354 233.9 11 200 46.4 16 400 82.3 29900
Tuvalu . . . . . . . . .
Vanuatu 4900 59.2 7800 34.7 10 504 20.8 12692 0.1 12700
TRANSITION ECONOMIES
Albania 851 000 29.3| 1100 000 14.5| 1259 600 21.5| 1530200
Armenia 71300 60.4| 114400 77.7| 203300 56.4| 318000 . .
Azerbaijan 794 000 33.1| 1057 000 68.7 | 1782900 25.8| 2242000 48.2| 3323500
Belarus 462 630 141.7 | 1118 000 100.3 | 2239300 83.0| 4097997 4541 5960000
Bosnia and Herzegovina 748 780 40.2 | 1050 000 34.0( 1407400 13.3| 1594 367 18.4| 1887800
Bulgaria 2597 548 34.8| 3500 869 35.1| 4729731 32.0| 6244693 32.2| 8253400
Croatia 2340 000 9.1| 2553000 11.1| 2835500 5.2| 2983900 49.8| 4469700
Georgia 503 619 412 711224 18.2| 840600 73.6| 1459180 16.8| 1703900
Kazakhstan 1027 000 29.6| 1330730 107.3 | 2758 940 79.6| 4955200 58.0( 7830400
Kyrgyzstan 53084 160.5| 138279 117.0| 300000 80.6| 541652 . .
Moldova 338 225 40.7| 475942 65.4| 787000 38.5| 1089800 246| 1358200
Montenegro . . . . . . . 821800
Romania 5110 591 37.8| 7039898 45.1110 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 2750 397 32.1| 3634613 30.1| 4729629 16.5| 5510700 206| 6643700
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Table 1.11 (continued)

2002 % change 2003 % change 2004 % change 2005 % change 2006

2002-2003 2003-2004 2004-2005 2005-2006
TRANSITION ECONOMIES
Tajikistan 13 200 260.7 47 617 183.5| 135000 96.3| 265000 .. ..
TFYR Macedonia 365 346 1124 776000 27.0| 985600 28.0| 1261300 12.3| 1417000
Turkmenistan 8173 124 9187 4453 50 100 109.6 105 000 . .
Ukraine 3692700 76.0 | 6498423 111.4 {13 735 000 25.3(17 214 280 185.1| 49076 200
Uzbekistan 186 900 71.7| 320815 69.6| 544100 32.3| 720000

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 2003 % change 2004 % change 2005 % change 2006

2002-2003 2003-2004 2004-2005 2005-2006
DEVELOPED ECONOMIES
AW ]
Israel 95.4 0.7 96.0 9.1 104.8 7.9 113.0 4.0 17.5
Japan 63.7 6.7 67.9 55 71.6 35 74.2 73 79.6
|ewROPE ]

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 1.7 97.3 1.1 98.4 13.3 1M11.5
Belgium 78.2 5.8 82.7 5.6 874 35 90.5 1.9 92.2
Cyprus 52.9 304 69.0 13.3 78.1 10.1 86.0 5.8 90.9
Czech Republic 84.4 12.8 95.2 10.8 105.5 9.2 115.2 25 118.1
Denmark (incl. Faroe Islands) 83.2 6.0 88.2 7.3 94.6 6.3 100.6 6.5 1071
Estonia 64.7 19.7 774 20.0 92.9 15.4 107.3 15.0 123.4
Finland 86.7 49 90.9 5.1 95.6 43 99.6 8.2 107.8
E{S‘.EEZ"&Z'nﬁ}ai‘le'a°n%"§eiﬁ2§? 66.7 57 705 64 | 750 59 | 794 71| 851
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 69.2 515) 73.0 . . . .
Hungary 67.9 15.6 78.5 10.1 86.4 6.8 92.3 7.2 99.0
Iceland 89.8 74 96.4 42 100.5 43 104.8 45 109.5
Ireland 76.3 15.2 87.9 6.4 93.6 8.4 101.4 9.8 1M11.4
Italy 96.0 22 98.1 10.3 108.2 13.8 123.1 -0.1 123.0
Jersey 70.1 322 92.7 3.2 95.7 . . . .
Latvia 39.4 33.5 52.6 21.7 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 62.9 571.7 99.2 28.0 126.9 8.7 138.0
Luxembourg 105.1 14.0 119.8 17.2 140.4 1.5 156.5 -3.0 151.9
Malta 71.6 4.2 74.6 5.1 78.4 55 82.7 3.1 85.2
Monaco 222 108.4 46.3 4.0 48.2 8.2 52.1

Netherlands 75.9 9.1 82.8 10.3 91.3 6.4 971 . .
Norway 86.0 5.8 90.9 8.2 98.4 46 102.9 5.6 108.6
Poland 36.4 25.3 456 32.8 60.5 26.7 76.7 25.7 96.4
Portugal 81.9 16.9 95.8 2.1 97.8 1.6 109.1 6.3 116.0
San Marino 59.9 0.9 59.3 -6 59.0 2.8 57.3 2.2 56.1
Slovakia 54.3 25.8 68.4 16.1 79.4 6.2 84.3 7.7 90.8
Slovenia 83.5 43 87.1 6.3 92.5 5.1 87.8 2.1 89.6
Spain 81.6 6.9 87.2 25 89.4 34 924 10.7 102.3
Sweden 88.9 10.2 98.0 0.5 97.5 3.1 100.5 . .
Switzerland 78.8 6.7 84.1 6 84.6 8.5 91.8 8.0 99.1
United Kingdom (incl. Gibraltar) 84.1 5.9 89.1 14.7 102.2 74 109.7 6.1 116.4
Bermuda 49.2 31.2 64.5 20.6 77.8 5.9 82.3 12.3 92.5
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DEVELOPED ECONOMIES
Canada 37.7 10.4 416 12.1 46.7 9.7 51.2 2.0 52.2
Greenland 35.3 37.0 48.4 17.1 56.7
G States (inl. PuertoRicoand | 4gg | 103 | 538 | 47| 617| 80| 67| 12| 775
OCEANIA
Australia 64.0 12.7 72.2 14.5 82.6 10.6 914 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 45 219.8 14.5 186.9 415 51.7 63.0
Angola 0.9 148.5 23 188.1 6.7 5.3 7.0 103.9 14.3
Benin 3.2 4.4 34 58.5 5.3 87.7 10.0 . .
Botswana 24.7 18.2 29.2 7.2 31.3 431 448 16.1 52.1
Burkina Faso 0.9 96.0 1.9 60.5 3.0 455 4.3 72.5 75
Burundi 0.7 20.0 0.9 60.3 14 424 20
Cameroon 44 49.5 6.6 42.3 9.4 46.4 13.8 . .
Cape Verde 9.5 215 1.6 20.7 14.0 216 17.0 23.0 20.9
Central African Republic 0.3 203.7 1.0 58.8 15 61.3 2.5 . .
Chad 0.4 85.1 0.8 72.8 14 55.0 22 115.8 46
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 . .
Cote d'Ivoire 6.2 236 7.7 17.7 9.1 3341 12.1 82.6 22.0
Democratic Republic of the Congo 1.1 73.6 1.8 93.3 3.6 33.9 48
Djibouti 2.1 49.2 3.1 452 45 23.2 55 . .
Egypt 6.7 26.5 8.4 29.3 10.9 75.0 19.1 24.9 23.9
Equatorial Guinea 7.0 26.9 8.9 30.9 1.7 71.0 20.0 . .
Eritrea . . . . 05 93.9 0.9 47.9 14
Ethiopia 0.1 88.6 0.1 74.3 0.2 115.7 0.5 106.1 1.1
Gabon 215 42 224 61.9 36.2 29.9 47.1 15.2 54.2
Gambia 75 46.0 1.0 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 8.0 189.1 231
Guinea 1.2 214 14 38.0 2.0 19.0 24 . .
Guinea-Bissau . . 0.1 3095.7 32 571 5.0 16.6 58
Kenya 38 33.1 5.0 54.7 7.8 73.5 13.5 37.2 18.5
Lesotho 5.1 42 5.3 53.5 8.2 50.9 124 0.6 124
Liberia 0.1 21714 14 98.0 28 67.4 4.6 .
Libyan Arab Jamahiriya . . . . . . . . 65.8
Madagascar 1.0 69.2 1.6 14.6 1.8 471 2.7 101.9 515)
Malawi 0.8 56.3 1.3 39.8 1.8 85.2 3.3
Mali 0.5 355.4 23 59.8 3.6 112.8 7.7 . .
Mauritania 9.2 38.3 12.8 374 175 38.5 24.3 38.1 335
Mauritius 28.8 -7.1 26.7 55.2 415 37.6 571 74 61.3
Mayotte 13.6 56.1 21.2 5.6 224 26.6 28.3 . .
Morocco 21.3 17.1 25.0 25.2 31.2 30.9 40.9 274 52.1




DEVELOPING ECONOMIES
Mozambique 14 67.1 24 58.6 37 65.1 6.2 88.2 11.6
Namibia 8.0 46.0 11.6 222 14.2 713 24.4 . .
Niger 0.1 339.8 0.6 91.6 1.2 79.9 2.1 45 22
Nigeria 1.3 90.7 2.6 181.7 7.2 96.5 14.1 70.1 241
Rwanda 1.0 54.3 1.6 5.1 1.6 96.1 3.2
Sao Tome and Principe 14 1384 3.3 56.6 51 52.8 7.8 . .
Senegal 45 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 14 614 2.2 -4.1 2.1
Somalia 1.3 93.5 26 142.1 6.3 . . . .
South Africa 29.4 221 35.9 14.9 41.3 58.2 65.4 9.2 714
Sudan 0.6 172.8 1.6 91.8 3.0 86.3 5.7 123.6 12.7
Swaziland 6.6 23.8 8.2 28.0 10.5 69.9 17.8 23.2 219
Togo 3.1 24.9 39 435 5.6 26.1 71 51.2 10.8
Tunisia 5.9 230.5 19.4 83.9 35.7 57.7 56.3 21.7 719
Uganda 15 90.7 29 45.0 4.2 26.4 5.3 271 6.7
United Republic of Tanzania 2.1 34.3 2.8 54.6 4.4 102.9 8.8 80.8 16.0
Zambia 1.3 70.4 2.1 224 2.6 145.0 6.4 25.0 8.0
Zimbabwe 2.9 6.1 3.1 8.2 33 59.4 5.3 171 6.2
ASIA
Afghanistan 0.1 661.2 0.7 185.9 2.1 914 4.0 101.8 8.1
Bahrain 55.6 12.3 62.4 44.6 90.2 13.6 102.6 18.4 1215
Bangladesh 0.8 24.6 1.0 2111 3.1 104.1 6.3 108.7 13.2
Bhutan . . 1.3 108.9 2.8 101.4 5.6 113.3 12.0
Brunei Darussalam 45.2 12.2 50.7 11.0 56.3 1.9 62.9 6.2 66.8
Cambodia 29 28.2 3.7 69.0 6.3 20.1 7.6 37 7.9
China 15.9 30.2 20.8 23.3 25.6 16.8 29.9 16.8 34.9
Dem. People’s Republic of Korea . . . . . . . . ..
Hong Kong (China) 94.2 14.6 107.9 9.1 117.8 39 122.4 6.1 129.8
India 1.2 103.0 24 78.1 44 58.3 6.9 115.3 14.8
Indonesia 519 58.5 8.7 54.2 13.5 56.2 211 344 28.3
Iran (Islamic Republic of) 33 52.2 5.1 24.2 6.3 64.5 104 84.4 19.2
Iraq 0.1 289.1 0.3 591.4 22 . . . .
Jordan 229 5.5 242 17.5 284 93.7 55.0 35.1 744
Kuwait 52.0 10.1 o7 8 37.0 78.4 12.8 88.5
Lao PDR 1.0 98.2 20 78.4 35 205.7 10.8 . .
Lebanon 227 34 234 6.8 25.0 10.6 21.7 10.5 30.6
Macao (China) 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 57.1 334 76.2 -1.0 75.4
Maldives 15.0 53.2 22.9 64.7 37.7 341 50.6 69.5 85.8
Mongolia 8.9 459 13.0 25.7 16.3 29.0 21.0
Myanmar 0.1 38.3 0.1 354 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




DEVELOPING ECONOMIES
Pakistan 1.2 38.8 1.6 105.0 33 151.9 8.3 165.0 22.0
Palestine 9.2 434 13.3 99.7 26.5 1.7 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 53.0 249 66.3 38.7 91.9 19.2 109.5
Republic of Korea 67.9 3.4 70.2 8.4 76.1 4.3 79.4 4.4 82.9
Saudi Arabia 221 40.6 31.0 23.5 38.3 41.3 541 44.2 78.1
Singapore 80.4 3.7 83.4 10.8 92.4 9.1 100.8 8.5 109.3
Sri Lanka 4.9 47.2 7.2 57.0 1.4 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
Taiwan Province of China 108.3 54 114.2 -1241 100.3 2.9 974 4.7 102.0
Thailand 25.8 52.9 39.4 9.2 43.0 12.8 48.5 30.0 63.0
Turkey 33.2 17.9 391 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
Viet Nam 24 42.2 3.3 78.5 6.0 79.0 10.7 70.1 18.2
Yemen 21 64.8 35 48.9 5.2 84.3 9.5
LATIN AMERICA AND THE CARIBBEAN
Antigua and Barbuda 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
Bahamas 39.3 4.5 375 55.0 58.1 225 71.2
Barbados 34.0 43.0 48.6 42.0 69.0 2.3 70.6 . .
Belize 19.9 16.8 23.2 61.8 37.6 178 44.3 -4.6 42.3
Bolivia 1.8 224 14.5 38.2 20.0 32.0 26.4 . .
Brazil 19.5 311 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 1.5 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 16.4 217 17.1 254 29.0 32.8
Cuba 0.2 97.5 0.3 114.2 0.7 76.9 1.2 13.3 14
Dominica 17.9 73.3 31.0 98.3 61.5 . . . .
Dominican Republic 19.9 231 245 17.9 28.8 411 40.7 25.6 51.1
Ecuador 12.0 52.5 18.3 88.2 345 37.0 47.2 339 63.2
El Salvador 13.8 25.9 17.3 60.1 21.7 26.4 35.1 57.0 55.0
Grenada 74 454.5 411 14 416 73 44.7
Guatemala 13.1 25.7 16.5 51.5 25.0 43.0 35.8 . .
Guyana 11.9 35.7 16.1 211 19.5 734 33.8 12.7 38.1
Haiti 1.7 139.2 4.0 20.7 49 204 5.9 . .
Honduras 4.9 131 5.6 81.1 10.1 76.2 17.8 71.1 304
Jamaica 45.3 33.7 60.6 354 82.1 241 101.9 35 105.4
Mexico 25.8 14.4 29.5 243 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 35 29.9 -1.6 294 43 30.6 67.5 51.3




DEVELOPING ECONOMIES
Peru 8.6 239 10.7 38.0 14.7 354 20.0 50.0 30.0
Saint Kitts and Nevis 10.9 241 10.6 95.8 20.8 . .
Saint Lucia 9.2 -1.4 9.1 542.2 58.5 12.2 65.7 . .
Saint Vincent and the Grenadines 8.6 524.9 53.8 -10.2 48.3 23.0 59.3 23.0 73.0
Suriname 246 54.1 38.0 252 475 8.4 513 35.7 69.9
Trinidad and Tobago 217 33.7 37.0 32.8 49.2 228 60.4 105.5 1241
Uruguay 15.9 -3.4 15.4 20.2 18.5 91.9 8515 87.9 66.8
Venezuela 25.6 6.5 27.3 17.8 32.2 452 46.7 47.8 69.0
Virgin Islands (United States) 42.6 8.1 46.1 28.3 59.1 23.5 73.0
OCEANIA
American Samoa 34 15 815 1.4 815 . .
Fiji 1.2 21.0 13.5 28.1 17.3 42.8 24.8 . .
French Polynesia 21.8 12.8 245 56.5 38.4 22.1 46.9 24.8 58.5
Kiribati 0.6 3.8 0.6 1.5 0.7
Marshall Islands 11 6.3 1.1 -3.3 1.1 . .
Micronesia (Fed. States of) 01| 57147 5.4 115.8 1.7 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 231 5.9 245 74 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 15 284.6 5.8 50.7 8.8 48.4 13.0
Solomon Islands 0.2 457 0.3 97.2 0.6 95.8 1.3
Tonga 34 233.3 1.4 46.1 16.6 81.6 30.2
Tuvalu . . . . . . . . .
Vanuatu 25 55.3 3.8 315 5.0 18.0 5.9 -4.8 56
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 . .
Azerbaijan 9.6 32.3 12.7 67.7 214 249 26.7 47.2 39.2
Belarus 47 142.9 1.3 101.5 228 83.9 42.0 46.3 61.4
Bosnia and Herzegovina 19.6 39.9 274 32.7 36.4 121 40.8 18.4 48.3
Bulgaria 33.1 35.6 449 35.8 61.0 325 80.8 33.2 107.6
Croatia 5815 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 75.5 326 17.8 38.5
Kazakhstan 6.9 29.8 9.0 107.6 18.6 79.8 334 58.1 52.9
Kyrgyzstan 1.1 158.9 2.7 114.8 59 74.7 10.3 . .
Moldova 8.0 414 1.3 64.2 18.5 40.5 25.9 24.6 323
Montenegro . . . . . . . 132.5
Romania 235 38.5 325 452 471 31.1 61.8
Russian Federation 121 108.3 252 104.9 51.7 61.2 83.4 . .
Serbia 36.7 32.1 48.5 30.1 63.1 114 55.9 171 65.5
Tajikistan 0.2 251.9 0.7 194.3 2.1 90.0 41




54

CHAPTER 1 TRENDS IN ICT ACCESS AND USE

Table 1.12 (continued)

2002 % change 2003 % change 2004 % change 2005 % change

2002-2003 2003-2004 2004-2005 20052006 2008
TRANSITION ECONOMIES
TFYR Macedonia 184 1114 382 270 | 486 280 | 621 18] 695
Turkmenistan 0.2 19 02 | 4376 10| 1144 22| . .
Ukraine 77 779 137 | 122 200 24 | 367 | 1868 | 1052
Uzbekistan 0.7 695 13 64.0 2.1 318 27

Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.
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Mobile phone subscribers per 100 inhabitants

1| Luxembourg 105.1 14.0 | 119.8 172 | 1404 1.5 | 156.5 -3.0 | 151.9

2 | Lithuania 47.3 330 | 629 57.7 | 99.2 28.0 | 126.9 8.7 | 138.0

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

4 | Hong Kong (China) 94.2 14.6 | 107.9 91| 178 39 | 1224 6.1 | 129.8

5 | Trinidad and Tobago 21.7 33.7 37.0 328 | 492 22.8 60.4 105.5 | 1241

6 | Estonia 64.7 197 | 774 200 | 929 154 | 107.3 15.0 | 1234

7| ltaly 96.0 22 | 9841 10.3 | 108.2 13.8 | 1231 0.1 | 123.0

8 | Macao (China) 62.8 289 | 809 149 | 929 17.0 | 108.7 125 | 122.3

9 | Bahrain 55.6 123 | 624 446 | 90.2 13.6 | 102.6 184 | 1215
10 | Antigua and Barbuda 47.8 17.7 56.2 15.7 | 65.1 57.4 | 102.4 17.2 | 120.0
11 | United Arab Emirates 64.7 136 | 73.6 17.0 | 86.1 17.1 | 100.8 175 | 1184
12 | Czech Republic 84.4 128 | 952 10.8 | 1055 92 | 115.2 25 | 11841
13 | lIsrael 95.4 0.7 | 96.0 9.1 | 104.8 79 | 113.0 40 | 117.5
14 | United Kingdom (incl. Gibraltar) 84.1 5.9 89.1 14.7 | 102.2 74 | 109.7 6.1 | 116.4
15 | Portugal 81.9 169 | 958 2.1 97.8 11.6 | 109.1 6.3 | 116.0
16 | Austria 83.2 48 | 872 M7 | 973 1.1 98.4 133 | 1115
17 | Ireland 76.3 152 | 879 64 | 936 84 | 1014 98 | 1114
18 | Iceland 89.8 74| 9.4 42 | 1005 43 | 104.8 45 | 109.5
19 | Qatar 39.8 332 | 53.0 249 | 66.3 38.7 | 919 19.2 | 109.5
20 | Singapore 80.4 37| 834 108 | 924 9.1 | 100.8 8.5 | 109.3
21 | Norway 86.0 58 | 909 82| 984 46 | 102.9 56 | 108.6
22 | Finland 86.7 49 | 909 5.1 95.6 43 | 996 82 | 107.8
23 | Bulgaria 33.1 356 | 449 358 | 610 325 | 80.8 332 | 107.6
24 | Denmark (incl. Faroe Islands) 83.2 6.0 | 882 73| 946 6.3 | 100.6 6.5 | 107.1
25 | Jamaica 45.3 33.7 | 60.6 354 | 821 241 | 101.9 35 | 1054
26 | Ukraine 7.7 779 | 137 122 | 290 264 | 36.7 186.8 | 105.2
27 | Spain 81.6 69 | 872 25| 894 34 | 924 10.7 | 102.3
28 | Taiwan Province of China 108.3 54 | 114.2 -12.1 | 100.3 29 | 974 4.7 | 102.0
29 | Germany 71.6 96 | 785 10.1 86.4 108 | 95.8 6.4 | 101.9
30 | Greece 84.5 6.7 | 90.2 103 | 995 73] 923 8.0 | 99.6
31 | Switzerland 78.8 6.7 | 841 6| 846 85| 918 80 | 991
32 | Hungary 67.9 156 | 785 10.1 86.4 6.8 | 923 72 | 99.0
33 | Croatia 53.5 9.1 58.4 98 | 642 22 | 656 495 | 98.0
34 | Australia 64.0 127 | 722 145 | 826 106 | 914 62| 970
35 | Poland 36.4 253 | 456 328 | 605 26.7 | T76.7 257 | 964
36 | Jersey 70.1 322 | 927 32 | 9.7 06 | 951 00 | 951
37 | Latvia 39.4 335 | 526 2717 | 671 207 | 810 172 | 949
38 | Bermuda 49.2 312 | 645 206 | 77.8 59 | 823 123 | 925
39 | Belgium 78.2 58 | 827 56 | 874 35| 905 19| 922
40 | Cyprus 52.9 304 | 69.0 133 | 7841 10.1 86.0 58 | 909
41 | Slovakia 54.3 258 | 684 16.1 79.4 62 | 843 77| 90.8
42 | Slovenia 83.5 43 | 871 6.3 | 925 5.1 87.8 2.1 89.6
43 | New Zealand 62.2 59 | 658 153 | 759 155 | 87.6 0.7 | 869




44 | Maldives 15.0 532 | 229 647 | 377 31| 506 695 | 858
45 | Malta 76 42 | 746 51| 784 55| 827 31| 852
4 | France .(i,{}l‘ghﬁi‘ﬁ%e':n“ géiﬁgg')‘ 66.7 57| 705 64 | 750 59 | 794 74| 851
47 | Republic of Korea 67.9 34 | 702 84 | 761 43 | 794 44 | 829
48 | Seychelles 53.9 87| 586 42| 579 144 | 663 219 | 808
49 | Argentina 175 183 | 207 707 | 353 620 | 573 406 | 805
50 | Japan 63.7 67| 679 55| 716 35| 742 73| 796
51 | Andorra 488 470 | 78 170 | 84.0 21| 822 32| 795
52 | SaudiArabia 22.1 406 | 310 235 | 383 M3 | 541 42| 781
53 gr']‘g‘g’ugtr%es (incl. Puerto Rico 4838 103 | 538 147 | 617 80 | 667 162 | 775
54 | Chile 428 153 | 494 257 | 621 92 | 678 15 | 756
55 | Malaysia 37.7 177 | 444 286 | 57.1 334 | 762 40| 754
56 | Jordan 229 55| 242 175 | 284 93.7 | 550 354 | 744
57 | Guemsey 61.0 135 | 69.2 55| 730 00 | 730 00 | 730
58 | Saint Vincent and the Grenadines | 8.6 5249 | 538 102 | 483 230 | 593 230 | 730
59 | Tunisia 59 2305 | 19.4 839 | 357 57.7 | 563 77| 79
60 | South Africa 29.4 21| 359 149 | 413 582 | 654 92 | 714
61 | Suriname 246 541 | 380 252 | 475 84 | 515 357 | 699
62 | Oman 187 266 | 236 346 | 318 630 | 519 343 | 697
63 | TFYR Macedonia 18.1 1114 | 382 270 | 486 280 | 621 118 | 695
64 | Venezuela 256 65| 273 178 | 322 452 | 467 478 | 69.0
65 | Brunei Darussalam 452 12.2 50.7 11.0 56.3 11.9 62.9 6.2 66.8
66 | Uruguay 159 34| 154 202 | 185 919 | 355 87.9 | 6658
67 | Libyan Arab Jamahiriya . . . . . . . . 65.8
68 | Serbia 36.7 321 | 485 301 | 63.1 14| 559 171 | 655
69 | Colombia 106 334 | 141 624 | 229 1084 | 478 345 | 643
70 | Ecuador 12.0 525 | 183 882 | 345 370 | 472 339 | 632
71 | Thailand 25.8 529 | 394 92 | 430 128 | 485 300 | 630
72 | Algeria 13 2548 | 45 2198 | 145 186.9 | 415 517 | 630
73 | Dominica 179 733 | 310 983 | 615 00| 615 15 | 624
74 | Belarus 47 1429 | 13 1015 | 228 839 | 420 463 | 614
75 | Mauritius 28.8 74| 267 552 | 415 376 | 571 74| 613
76 | French Polynesia 218 128 | 245 565 | 38.4 21| 469 248 | 585
77 | San Marino 59.9 09 | 593 06| 590 28| 573 22| 561
78 | New Caledonia 35.8 191 | 426 176 | 50.1 132 | 568 16| 559
79 | El Salvador 13.8 259 | 173 601 | 277 264 | 351 570 | 550
80 | Gabon 215 42 | 224 619 | 362 299 | 474 152 | 542
81 | Brazi 195 31| 256 395 | 357 297 | 463 144 | 529
82 | Kazakhstan 6.9 298 | 90 107.6 | 1856 798 | 334 581 | 529
83 | Mexico 25.8 144 | 295 243 | 366 210 | 443 187 | 526
84 | Canada 37.7 104 | 416 124 | 467 97 | 512 20| 522
85 | Morocco 213 174 | 250 52| 312 309 | 409 274 | 521
8 | Botswana 24.7 182 | 292 72| 313 431 | 448 164 | 521
87 | Panama 175 530 | 26.7 10| 270 550 | 419 230 | 515




88 | Paraguay 28.8 35| 299 -16 | 294 43 | 306 675 | 513
89 | Dominican Republic 19.9 231 245 179 | 288 41.1 40.7 256 | 511
90 | Philippines 19.4 435 | 278 435 | 398 36 | 413 19.2 | 492
91 | Bosnia and Herzegovina 19.6 399 | 274 327 | 364 12.1 40.8 184 | 483
92 | Belize 19.9 16.8 | 23.2 61.8 | 37.6 178 | 443 46 | 423
93 | Azerbaijan 9.6 323 | 127 67.7 | 214 249 | 267 472 | 392
9% | Georgia 10.9 428 | 156 192 | 186 755 | 326 178 | 385
95 | Guyana 1.9 35.7 | 16.1 211 19.5 734 | 338 12.7 | 3841
9% | China 15.9 302 | 208 233 | 256 16.8 | 29.9 16.8 | 349
97 | Mauritania 9.2 383 | 128 374 | 175 385 | 243 38.1 33.5
98 | Costa Rica 12.5 493 | 187 164 | 217 17.1 254 290 | 328
99 | Nicaragua 4.6 93.4 8.8 553 | 137 498 | 205 594 | 327
100 | Moldova 8.0 414 1.3 642 | 185 405 | 259 246 | 323
101 | Lebanon 22.7 34 | 234 6.8 | 250 106 | 27.7 105 | 306
102 | Honduras 4.9 13.1 5.6 81.1 10.1 762 | 178 714 30.4
103 | Peru 8.6 239 | 107 38.0 | 147 354 | 20.0 50.0 | 30.0
104 | Palestine 9.2 434 | 133 99.7 | 265 1.7 | 296 00| 296
105 | Indonesia 5.5 58.5 8.7 542 | 135 56.2 | 21.1 344 | 283
106 | Gambia 75 46.0 11.0 92 | 120 358 | 16.3 592 | 259
107 | SriLanka 49 47.2 7.2 57.0 1.4 427 | 16.2 59.7 | 259
108 | Senegal 45 23.0 5.6 78.9 9.9 492 | 148 684 | 25.0
109 | Nigeria 1.3 90.7 2.6 181.7 7.2 9.5 | 14.1 701 241
110 | Syrian Arab Republic 23 189.2 6.8 90.6 | 129 204 | 155 547 | 240
111 | Egypt 6.7 26.5 8.4 293 | 109 75.0 | 191 249 | 239
112 | Ghana 1.9 100.3 3.7 112.1 7.9 0.7 8.0 189.1 231
113 | Cote d>Ivoire 6.2 23.6 7.7 17.7 9.1 33.1 12.1 826 | 220
114 | Pakistan 1.2 38.8 1.6 105.0 33 151.9 8.3 165.0 | 220
115 | Swaziland 6.6 23.8 8.2 28.0 | 105 69.9 | 17.8 232 | 219
116 | Cape Verde 9.5 215 1.6 20.7 | 140 216 | 17.0 230 | 209
117 | Iran (Islamic Republic of) 33 52.2 5.1 24.2 6.3 645 | 104 844 | 192
118 | Kenya 3.8 33.1 5.0 54.7 78 735 | 135 372 | 185
119 | Viet Nam 24 42.2 3.3 78.5 6.0 79.0 | 107 701 18.2
120 | United Republic of Tanzania 2.1 34.3 2.8 54.6 44 102.9 8.8 80.8 | 16.0
121 | India 1.2 103.0 24 78.1 44 58.3 6.9 1153 | 14.8
122 | Angola 0.9 148.5 23 188.1 6.7 5% 7.0 1039 | 143
123 | Bangladesh 0.8 246 1.0 21141 3.1 104.1 6.3 108.7 | 132
124 | Sudan 0.6 172.8 1.6 91.8 3.0 86.3 5.7 1236 | 127
125 | Lesotho 5.1 4.2 58 53.5 8.2 509 | 124 06 | 124
126 | Bhutan . . 1.3 108.9 28 101.4 5.6 133 | 120
127 | Mozambique 14 67.1 24 58.6 3.7 65.1 6.2 88.2 1.6
128 | Togo 3.1 24.9 3.9 43.5 5.6 26.1 7.1 512 | 108
129 | Armenia 23 61.0 38 78.3 6.7 56.9 | 105 03 | 106
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 21 224 26 145.0 6.4 25.0 8.0
132 | Cambodia 29 28.2 3.7 69.0 6.3 20.1 7.6 3.7 7.9




133 | Burkina Faso 0.9 96.0 1.9 60.5 3.0 45.5 4.3 72.5 7.5
134 | Uganda 1.5 90.7 29 45.0 42 26.4 83 271 6.7
135 | Zimbabwe 29 6.1 3.1 8.2 33 59.4 83 171 6.2
136 | Guinea-Bissau . . 0.1 3095.7 3.2 571 5.0 16.6 5.8
137 | Vanuatu 25 55K 38 315 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 55
139 | Chad 0.4 85.1 0.8 72.8 14 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 22
142 | Comoros 0.3 364.1 1.2 68.8 20 2.2 20
143 | Eritrea . . . . 05 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 69.3 392 | 965 8.9 | 105.0
148 | Sweden 88.9 102 | 98.0 05| 975 3.1 | 100.5
149 | Netherlands 75.9 9.1 82.8 103 | 913 64 | 971
150 | Kuwait 52.0 10.1 57.3 370 | 784 128 | 885
151 | Russian Federation 12.1 1083 | 25.2 1049 | 517 612 | 834
152 | Liechtenstein 35.6 1126 | 758 -1.0 | 750 48 | 786
153 | Virgin Islands (United States) 42.6 8.1 46.1 283 | 591 235 73.0
154 | Bahamas 39.3 45| 375 55.0 | 58.1 225 | 7.2
155 | Barbados 34.0 43.0 | 486 420 | 69.0 23 | 706
156 | Saint Lucia 9.2 -1.4 9.1 5422 | 585 122 | 65.7
157 | Romania 235 385 | 325 452 | 4741 311 61.8
158 | Turkey 33.2 17.9 | 391 228 | 481 240 | 59.6
159 | Monaco 222 1084 | 463 40 | 482 82 | 521
160 | Albania 27.6 29.7 | 358 102 | 395 238 | 489
161 | Grenada 74 4545 | 4141 14| 416 73 | 447
162 | Guatemala 13.1 25.7 16.5 515 | 250 430 | 358
163 | Tonga 34 233.3 1.4 46.1 16.6 816 | 302
164 | Mayotte 13.6 56.1 21.2 56 | 224 266 | 283
165 | Bolivia 1.8 224 14.5 382 | 20.0 320 | 264
166 | Fiji 1.2 21.0 13.5 28.1 17.3 428 | 248
167 | Namibia 8.0 46.0 11.6 222 | 142 713 | 244
168 | Mongolia 8.9 45.9 13.0 257 | 163 290 | 210
169 | Equatorial Guinea 7.0 26.9 8.9 30.9 1.7 71.0 | 20.0
170 | Cameroon 44 49.5 6.6 423 9.4 46.4 13.8
171 | Samoa 1.5 284.6 5.8 50.7 8.8 48.4 13.0
172 | Micronesia (Fed. States of) 0.1 57147 5.4 115.8 1.7 9.3 12.8
173 | Congo 6.7 40.3 9.4 6.5 | 100 22.0 12.3
174 | Lao PDR 1.0 98.2 20 78.4 35 205.7 10.8
175 | Kyrgyzstan 1.1 158.9 27 114.8 5.9 747 | 103
176 | Benin 3.2 4.4 34 58.5 53 87.7 10.0
177 | Yemen 21 64.8 3.5 48.9 5.2 84.3 9.5
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Table 1.13 (continued)

2002 % change 2003 % change 2004 % change 2005 % change 2006

2002-2003 2003-2004 2004-2005 2005-2006
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 23 59.8 3.6 12.8 7.7
180 | Haiti 1.7 139.2 4.0 20.7 49 20.4 5.9
181 | Djibouti 2.1 49.2 3.1 452 45 23.2 515
Democratic Republic of the
182 | con 90 1.1 73.6 1.8 93.3 3.6 33.9 4.8
183 | Liberia 0.1 21714 1.4 98.0 28 67.4 4.6 . .
185 | Malawi 0.8 56.3 1.3 39.8 1.8 85.2 313
186 | Rwanda 1.0 54.3 1.6 5.1 1.6 96.1 3.2 . .
188 | Central African Republic 0.3 203.7 1.0 58.8 1.5 61.3 2.5
189 | Guinea 1.2 214 1.4 38.0 20 19.0 24 . .
191 | Burundi 0.7 20.0 0.9 60.3 1.4 424 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 11 -3.3 1.1 -3.5 1.1
195 | Myanmar 0.1 38.3 0.1 35.4 0.2 95.4 0.4

Developed economy.
Developing economy.

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

INFORMATION ECONOMY REPORT 2007-2008



DEVELOPED ECONOMIES
ASIA
Israel 1125 200 124 | 1264500 18.4 | 1496600 126| 1685900 12.6| 1899 100
Japan 59 220 000 4.1| 61640000 28.9 |79 480000 7.3 | 85290 000 2.6 |87 540 000
EUROPE
Andorra 7000 43.6 10 049 9.5 11 000 99.3 21922 5.8 23200
Austria 3340 000 11.7] 3730000 46| 3900000 26| 4000000 5.0 4200000
Belgium 3400 000 17.6| 4000000 5.0 4200000 14.3| 4800000 . .
Cyprus 210000 19.0 250 000 19.2 298000 9.4 326 000 94| 356600
Czech Republic 2600 180 -7.9| 2395000 7.6| 2576000 711 2758000 28.4| 3541300
Denmark (incl. Faroe Islands) 2415500 39| 2509000 9.9 2757000 47| 2887000 11.0| 3205200
Estonia 444 000 35.1 600 000 11.7| 670000 3.0 690 000 10.1|{ 760 000
Finland 2529 000 1.2 2560000 4.7| 2680000 45| 2800000 45| 2925400
Erance gnq,l. Guadeloupe.
R?Sr?ign)mana' Martinique and | 18 342 000 20.6| 22119000 9.2 {24 159 000 10.2 | 26 631 000 13.0|30 100 000
Germany 28000 000 17.9| 33000000 6.7 [ 35200 000 6.5| 37500 000 2.9 (38600 000
Greece 1485 281 15.7| 1718435 13.8| 1955000 24| 2001000 24| 2048100
Guernsey 30 000 10.0 33000 9.1 36 000 . . . .
Hungary 1600 000 50.0| 2400000 12.5| 2700000 11.1| 3000000 16.7 | 3500 000
Iceland 150 000 10.7 166 000 1.1 167 800 9.1 183 000 6.0 194000
Ireland 1102 000 14.3| 1260000 -4.9( 1198000 16.9| 1400 000 26| 1437000
Italy 19 800 000 15.6| 22880000 18.8 {27 170 000 3.1( 28000 000 3.1(28 855 400
Jersey . . 20000 35.0 27 000 . . . .
Latvia 310000 80.6 560 000 446| 810000 27.2| 1030000 40| 1070800
Liechtenstein 20 000 0.0 20 000 10.0 22000 . . . .
Lithuania 500 000 39.1 695 700 10.2| 767 000 15.1 882900 22.7| 1083000
Luxembourg 165 000 3.0 170 000 59.3| 270810 16.3 315000 76| 339000
Malta 80410 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 1.1 20 000
Netherlands 8200 000 3.7| 8500000 17.6 {10 000 000 20.6| 12060 000 20.6| 14 544 400
Norway 1398 600 13.2| 1583300 13.2| 1792000 89.7| 3400000 19.8| 4074 100
Poland 8 880 000 1.0] 8970000 0.3| 9000000 11.1| 10000 000 10.0 | 11 000 000
Portugal 2267 200 17.9| 2674000 -3.7| 2575700 14.1| 2939000 9.3| 3213000
San Marino 14 340 1.0 14 481 36 15000 0.0 15000 2.7 15 400
Slovakia 862 833 59.5| 1375809 20.1| 1652200 15.3| 1905200 18.4 | 2255600
Slovenia 750 000 6.7 800 000 18.8| 950000 14.7| 1090 000 14.7| 1250 600
Spain 7 856 000 24.6| 9789000 46.4 |14 332 800 55| 15119 000 229118578 000
Sweden 5125000 10.3| 5655000 20.2| 6800000 1.3| 6890000 1.3 6981200
Switzerland 3000 000 13.3| 3400000 2.9| 3500000 5.7 3700000 17.8| 4360 000
United Kingdom (incl. Gibraltar) | 25000 000 41| 26025000 8.0 (28 100 295 1.5| 28 515000 17.6 |33 534 000
NORTH AMERICA
Bermuda . . 36 000 8.3 39000 7.7 42000
Canada 15200 000 15.8| 17600000 13.6 {20 000 000 10.0 | 22 000 000
Greenland 25000 24.0 31000 226 38000




g;‘ét%’ug}gges (incl. Puerto Rico | 459 797 ggo 1.7| 162 459 400 14.4 {185 931 000 69| 198 780 600 5.1 | 208 980 600
OCEANIA
Australia 10500 000 76] 11300000]  15.0[13 000 000 9.2] 14190 000 7.8]15 300 000
New Zealand 1908000|  106| 2110000] 14| 2350000]  172| 2754000]  16.2| 3200000
DEVELOPING ECONOMIES
AFRICA
Algeria 500000 300] 650000 130.8] 1500000] 280| 1920000 28] 2460000
Angola 41000 00| #1000] 29| 75000] 133] 8s000] . .
Benin 50000 400| 70000] 429| 100000] 3250 425000] 647| 700000
Botswana 60 000 00| 60000 00| 60000 00| 60000 . .
Burkina Faso 25000] 920 48000] 108| 53200] 214| e4600] 238| 80000
Burundi 8000| 750| 14000] 786 25000] 600| 40000] 500| 60000
Cameroon 60000| 667 100000] 700| 170000] 47.1| 250000] 480| 370000
Cape Verde 16000] 250 20000] 250| 25000 00| 25000] 160| 29000
Central African Republic 5000] 200 6000 500| 9000| 222] 11000] 182 13000
Chad 15000] 1000| 30000] 167 35000] 143| 40000] 500| 60000
Comoros 3200] 563 5000 600 8000| 150.0] 20000 50| 21000
Congo 5000 2000| 15000] 1400 36000] 389 50000] 400] 70000
Cote d'lvoire 90000| 556 140000] 143| 160000] 250| 200000] 50.0| 300000
Bg’r?g"(fratic Republic of the 50000/ 500|  75000| 500| 112500|  250| 140625  280| 180000
Djibouti 4500| 444 6500] 385| 9000] 11| 10000] 100| 11000
Egypt 1900000]  579| 3000000] 300| 3900000] 282| 5000000] 20.0| 6000000
Equatorial Guinea 1800|  66.7 3000 667| 5000 400 7000] 143] 8000
Eritrea 9000 56 9500| 4263| s0000] 400] 70000] 429] 100000
Ethiopia 50000 500| 75000] 07| 113000] 451| 164000 . .
Gabon 25000] 400| 35000] 143| 40000] 675| 67000] 209| 81000
Gambia 25000]  400| 35000] 400| 49000] 184 58000 . .
Ghana 170000]  471| 250000]  472| 368000 01| 401310] 520| 609800
Guinea 35000]  143|  40000]  150| 46000 87| 50000 00| 50000
Guinea-Bissau 14000] 357 19000] 368 26000] 192 31000] 194] 37000
Kenya 400000| 150.0| 1000000 55| 1054920 53| 1111000] 149.4| 2770300
Lesotho 21000] 429| 30000] 433 43000] 19.8] 51500
Liberia . . . . . . .
Libyan Arab Jamahiriya 125000] 280 160000] 281 205000] 132| 232000 . .
Madagascar 55000 282| 70500] 277| 9o0oo0| 11| 100000]  10.0| 110000
Malawi o7000| 333| 36000] 282| 46140] 138] 52500 137| 59700
Mali 25000]  400| 35000] 429| s0000] 200] eo0o00| 67| 70000
Mauritania 10000 200] 12000] 167 14000] 429 20000] 4000] 100000
Mauritius 125000] 200 150000]  200| 180000 00| 180000 11] 182000
Mayotte . . . . . . . . .
Morocco 700000]  429| 1000000| 250.0| 3500000]  31.4| 4600000 326 6100000
Mozambique 50000 660| 83000] 66.3| 138000] 200 178000
Namibia 50000 300 65000 154 75000 75 8060q . .
Niger 150000 267 19000 263 24000 208 200000 379 40000




Nigeria 420 000 78.6 750 000 136.0| 1769661 182.5| 5000000 60.0| 8000000
Rwanda 25000 24.0 31000 226 38000 31.6 50 000 30.0 65 000
Sao Tome and Principe 11 000 36.4 15000 3.9 20000 15.0 23000 . .
Senegal 105 000 114.3 225000 1142 482000 12.0 540 000 20.4| 650000
Seychelles 11736 22 12 000 66.7 20000 5.0 21000 38.1 29 000
Sierra Leone 8000 125 9000 1.1 10 000 0.0 10 000 . .
Somalia 86 000 47 90 000 0.0 90 000 0.0 90 000 44 94 000
South Africa 3100 000 7.3| 3325000 7.2| 3566000 43.0| 5100000 . .
Sudan 300 000 2123 937 000 21.7| 1140000 145.6| 2800000 25.0| 3500000
Swaziland 20 000 35.0 27 000 33.3 36 000 15.6 41600 . .
Togo 200 000 5.0 210 000 52| 221000 35.7 300 000 6.7 320000
Tunisia 505 500 24.6 630 000 32.5| 835000 14.2 953770 35.8| 1294900
Uganda 100 000 25.0 125 000 60.0| 200000 150.0 500 000 50.0| 750000
United Republic of Tanzania 80 000 2125 250 000 33.2| 333000 15.4 384 300

Zambia 52 420 109.8 110 000 110.0 | 231000 44.9 334 800 . .
Zimbabwe 500 000 60.0 800 000 25| 820000 22.0| 1000000 22.0| 1220000
ASIA

Afghanistan 1000| 1900.0 20 000 25.0 25000 1100.0 300 000 78.3| 535000
Bahrain 122794 222 150 000 18| 152721 1.5 155 000 15| 157300
Bangladesh 204 000 19.1 243 000 235| 300000 23.3 370000 21.6| 450000
Bhutan 10 000 50.0 15000 33.3 20000 25.0 25000 20.0 30 000
Brunei Darussalam . . 48000 16.7 56 000 16.1 65 000 154.8| 165600
Cambodia 30000 16.7 35000 17.1 41000 7.3 44000 . .
China 59 100 000 34.5| 79500000 18.2 | 94 000 000 18.1| 111000 000 23.4 | 137000 000
Dem. People’s Republic of

Korea

Hong Kong (China) 2918 800 10.1| 3212800 8.3| 3479700 1.3| 3526200 6.9 3770400
India 16 580 000 11.5| 18481044 89.4 35000000 71.4| 60000 000

Indonesia 4500 000 79.6| 8080000 38.9| 11226 143 42.5| 16000 000 . .

Iran (Islamic Republic of) 3168 000 51.5| 4800000 14.6 | 5500000 27.3| 7000000 157.1118 000 000
Iraq 25000 20.0 30 000 20.0 36 000 . . . .
Jordan 307 469 44.4 444000 418| 629524 14.3 719 800 10.7| 796 900
Kuwait 250 000 126.8 567 000 58| 600000 16.7 700 000 16.7| 816700
Lao PDR 15000 26.7 19000 10.0 20900 19.6 25000 . .
Lebanon 400 000 25.0 500 000 20.0| 600000 16.7 700 000 35.7| 950000
Macao (China) 115000 43 120 000 25.0| 150000 13.3 170 000 17.6| 200 000
Malaysia 7842 000 10.2| 8643000 14.3| 9879000 11.5| 11016 000 2.5(11292 000
Maldives 15000 13.3 17 000 1.8 19000 58 20100

Mongolia 50 000 185.6 142 800 40.1| 200000 34.2 268 300

Myanmar 200| 5650.0 11 500 1.7 11700 169.2 31500 . .
Nepal 80 000 25.0 100 000 20.0| 120000 6.3 112 500 121.7| 249400
Oman 180 000 16.7 210000 16.7| 245000 16.3 285000 120 319200
Pakistan 1000 000 700.0 | 8000000 25.0 10000 000 5.0 10500 000 14.3 {12 000 000
Palestine 105 000 38.1 145 000 10.3| 160000 51.9 243 000

Philippines 3500 000 14.3| 4000000 10.0 | 4400 000 49| 4614800 . .
Qatar 70 000 1011 140 760 17.2| 165000 32.7 219000 324 289900




Republic of Korea 26270000| 12| 29220000 8.1 31580 000 45| 33010000 3.4 |34 120 000
Saudi Arabia 1418 880 57| 1500000 57| 1586000] 892| 3000000]  56.7| 4700000
Singapore 2100 000 17| 2135034 134 2421782| 285| 1731600]  -0.8| 1717100
Sri Lanka 200000] 250 250000] 120| 280000| 250| 3s0000] 22.3| 428000
Syrian Arab Republic 365000| 67.1] 610000] 31.1| 800000| 375| 1100000]  36.4| 1500000
Taiwan Province of China 10720 000 95| 11740000 4012210000 82| 13210000 .. .
Thailand 4800000|  256| 6030000] 156 6971500 16| 7084200 195| 8465800
Turkey 4300000] 395 6000000]  70.3]10220000 9.6| 11204300 9.6 |12 283 500
United Arab Emirates 1175516| 56| 1110207| 16| 1238464|  128| 1397207| 223| 1708500
Viet Nam 1500000| 106.5| 3098007| 1048| 6345049| 688| 10710980  37.1]14683800
Yemen 100000 200 120000 500| 180000] 225 220500 224| 270000
LATIN AMERICA AND THE CARIBBEAN

Antigua and Barbuda 10000 400 14000] 429] 20000] 450] 29000] 103 32000
Argentina 4100000]  105| 4530000] 358| 6153603|  11.5| 6863466|  19.2| 8183700
Aruba 24 000 00| 24000 00| 24000 00| 24000

Bahamas 60000 400 84000] 107| 93000 108| 103000

Barbados 30000 2333] 100000 500| 150000 67| 160000 . .
Belize . . . . 16000] 625 26000| 30.8| 34000
Bolivia 270000]  148| 310000] 290| 400000] 200| 480000] 208| 580000
Brazi 14300000]  259| 18000000] 222[22000000] 53] 36356000|  17.2[42 600000
Cayman Islands . . . . . . . . .
Chile 3575000  11.9| 4000000 75| 4300000 49| 4510900]  -7.9] 4155600
Colombia 2000113|  366| 2732201| 415| 3865860|  226| 4738544|  415| 6705000
Costa Rica 815745|  103| 900000]  11.1| 1000000]  100| 1100000]  10.4| 1214400
Cuba 160000| -388| 98000| 53| 150000] 267| 190000 263| 240000
Dominica 12500] 360 17000] 206| 20500] 268] 26000 00| 26000
Dominican Republic 500000 300| es0000] 231| 8o0000| 875| 1500000]  33.3| 2000000
Ecuador 537 881 59| 569727 96| 624579| 550| 968000]  60.0| 1549000
El Salvador 300000 833 550000 6.8| 587475 84| 637050

Grenada 15000 267| 19000 . i . . . .
Guatemala 400000] 375| 550000] 382| 760000] 31.6] 1000000] 320 1320000
Guyana 125000]  120] 140000 36| 145000] 103| 160000] .. .

Haiti 80000 875 150000 2333| 500000/  200] 600000 83| 650000
Honduras 168560|  101| 185510|  213| 225000| 156| 260000 297| 337300
Jamaica 600000| 333| 800000] 334| 1067000] 155| 1232300 . .
Mexico 10764715  13.5| 12218830  14.9[14036475|  327] 18622509|  18.1]22 000 000
Netherlands Antilles . . . . . . . . .
Nicaragua 90000 11| 100000] 250 125000] 120 140000 107| 155000
Panama 144963|  194| 173085| 136| 196548 49| 206178 67| 220000
Paraguay 100000  200| 120000 667] 200000 00| 200000] 30.0| 260000
Peru 2400000 188| 2850000] 130| 3220000] 429| 4600000] 32.6| 6100000
Saint Kitts and Nevis 10 000 . . .

Saint Lucia 34000 618 55000

Saint Vincent and the 6000| 167 7000 143  8000| 250 10000

Suriname 20000 150| 23000 304| 30000 67| 32000




Trinidad and Tobago 138 000 10.9 153 000 46| 160000 1.9 163 000 . .
Uruguay 380 000 39.5 530 000 70| 567175 17.8 668 000 13.2| 756 000
Venezuela 1244 000 55.5| 1935000 14.1| 2207 000 50.1| 3313000 25.0| 4139800
Virgin Islands (United States) 30 000 0.0 30 000 0.0 30000 0.0 30 000
OCEANIA
American Samoa . . . . . . . . .
Fiji 50 000 10.0 55000 10.9 61000 6.6 65000 23.1 80 000
French Polynesia 20 000 75.0 35000 28.6 45000 222 55 000 18.2 65 000
Kiribati 2000 0.0 2000 0.0 2000 0.0 2000
Marshall Islands 1250 12.0 1400 429 2000 10.0 2200 . .
Micronesia (Fed. States of) 6000 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 53 80 000
Northern Mariana Islands .
Palau 4000 . . . . . . . .
Papua New Guinea 75000 6.7 80 000 12.5 90 000 16.7 105 000 48 110 000
Samoa 4000 25.0 5000 10.0 5500 9.1 6000 33.3 8000
Solomon Islands 2200 13.6 2500 20.0 3000 33.3 4000 100.0 8000
Tonga 2900 34 3000 0.0 3000 0.0 3000 33 3100
Tuvalu 1250 440 1800 66.7 3000 . .
Vanuatu 7000 7.1 7500 0.0 7500 0.0 7500

TRANSITION ECONOMIES
Albania 12 000 150.0 30 000 150.0 75000 150.7 188 000 1506 | 471200
Armenia 60 000 133.3 140 000 71 150 000 7.3 161 000 7.3| 172800
Azerbaijan 300 000 16.7 350 000 16.6| 408000 66.4 678 800 22.1 829100
Belarus 808 481 722 1391903 76.8 | 2461093 37.9| 339421 61.4| 5477500
Bosnia and Herzegovina 100 000 50.0 150 000 50.0( 225000 258.4 806 421 17.8| 950 000
Bulgaria 630 000 . . . 1234 000 29.0| 1591705 17.5| 1870000
Croatia 789 000 28.5( 1014000 30.9| 1327700 9.3| 1451100 8.6| 1576400
Georgia 73500 59.2 117 020 50.1 175 600 54.6 271400 22.3| 332000
Kazakhstan 250 000 20.0 300 000 33.3| 400000 52.3 609 200 104.7 | 1247000
Kyrgyzstan 152 000 316 200 000 315 263000 6.5 280 000 6.5| 298100
Moldova 150 000 92.0 288 000 41.0| 406000 8515 550 000 323 | 727700
Montenegro . . . . . . . . 266 000
Romania 2200000 81.8| 4000000 12.5| 4500 000 6.1| 4773000 6.1| 5062500
Russian Federation 6000 000 100.0 | 12000 000 54.2 {18 500 000 17.8| 21800 000 17.8 |25 688 600
Serbia 640 000 32.3 847000 . . . . . 1400 000
Tajikistan 3500 17.7 4120 214 5000 290.0 19500 . .
TFYR Macedonia 100 000 26.0 126 000 26.2| 159000 0.6 159 889 67.6| 268000
Turkmenistan . . 20 000 80.0 36 000 34.2 48 300 342 64 800
Ukraine 900 000 177.8| 2500 000 50.0| 3750000 216| 4560000 21.6| 5545000
Uzbekistan 275000 78.9 492 000 789 830000 . . . 1700 000

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

@ Singapore: Data from the IDA Household Survey. From 2003-2004 data refer to internet users out of the total population, and from 2005-2006 to
Internet users out of the resident population (Singapore Citizens and Permanent residents only) aged 15+.
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Table 1.15
Internet penetration: economies by level of development and by region

Internet users per 100 inhabitants

% change % change % change % change
2002 yio2a00s 2003 sGo3g0ns 2004 aGoaants 2005 sogsp0ng 2006

DEVELOPED ECONOMIES

8 0]
Israel 16.9 10.2 18.7 16.8 21.8 12.0 244 8.7 26.6
Japan 46.5 39 48.3 28.9 62.2 7.2 66.8 26 68.5

|ewROPE ]
Andorra 10.4 33.3 13.9 3.0 14.3 95.0 27.9 23 28.6
Austria 41.2 1.1 45.8 3.7 47.5 1.5 48.2 4.9 50.6
Belgium 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 73 39.0 7.0 4.7
Czech Republic 255 -7.9 235 75 25.2 7.0 27.0 27.6 344
Denmark (incl. Faroe Islands) 44.6 3.3 46.0 9.7 50.5 4.3 52.7 10.6 58.3
Estonia 32.6 35.7 44.2 121 49.6 33 51.2 10.4 56.5
Finland 48.5 1.0 49.0 4.7 51.3 3.9 581 4.3 55.6
Eﬁ’éﬁ%.“ﬂ%'ﬁfé%ﬁ,%"eeﬁnu géfjﬁgg;‘ 30.8 201 | 369 83| 400 10.1 440 126 | 496
Germany 33.9 17.9 40.0 6.7 42.7 6.3 454 29 46.7
Greece 135 1.3 15.0 17.5 17.6 22 18.0 22 184
Guernsey 50.0 10.0 55.0 9.1 60.0 . .. . ..
Hungary 15.8 50.3 23.7 12.7 26.7 1.1 29.7 17.0 348
Iceland 51.7 10.7 57.2 1.1 57.9 9.1 63.1 25 64.7
Ireland 28.0 12.9 317 6.3 29.7 13.8 337 1.2 341
Italy 35.1 12.7 39.5 18.5 46.8 29 48.2 3.0 49.6
Jersey . . 22.8 34.8 30.8 . . . .
Latvia 13.3 81.4 241 46.5 35.4 26.1 44.6 44 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 10.2 222 15.8 25.7 23.0 317
Luxembourg 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 13.6 325 . .
Monaco 47.8 26 49.1 5.6 51.8 5.2 545 1.1 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 1.1 235 4 23.6 1.2 26.2 10.1 28.9
Portugal 21.8 17.3 255 -4.2 245 14.5 28.0 8.8 305
San Marino 51.2 0.8 50.8 1.8 51.7 3.3 50.0 -0.6 49.7
Slovakia 16.0 59.4 25.6 20.0 30.7 15.3 354 18.3 41.8
Slovenia 37.6 6.6 40.1 18.7 47.6 14.4 544 13.2 61.6
Spain 19.1 20.0 229 44.7 332 1.9 33.8 21.8 41.2
Sweden 57.3 9.8 63.0 19.8 755 1.0 76.2 1.0 77.0
Switzerland 41.2 12.1 46.2 2.1 47.2 5.1 49.6 17.5 58.3
United Kingdom (incl. Gibraltar) 42.3 34 43.7 74 47.0 1.7 47.8 17.2 56.0

| NORTHAWERICA ]
Bermuda . . 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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Greenland 44.3 236 54.8 22.1 66.9 0.4 66.7
e States (incl. Puerto Ricoand| 54 7 07| 551 133| 625 53| 657 42| 685
OCEANIA
Australia 53.5 6.3 56.8 14.9 65.3 78 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 1271 4.6 25.9 5.8 26.4 74
Angola 0.3 2.9 0.3 86.6 0.5 25 0.5 . .
Benin 0.7 35.4 1.0 38.3 14 3114 5.7 42.0 8.0
Botswana 34 1.7 34 -0.6 33 2.0 33 . .
Burkina Faso 0.2 87.3 0.4 15 04 229 0.5 20.2 0.6
Burundi 0.1 70.6 0.2 82.1 0.4 49.8 0.5 446 0.8
Cameroon 04 62.3 0.6 69.6 1.0 46.9 1.5 455 2.2
Cape Verde 3.6 22.3 43 22.3 5.3 2.1 5.2 71 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 04 . 0.6 58.0 1.0 146.9 25 24 2.6
Congo 0.2 182.9 0.4 119.9 0.9 326 1.3 35.9 1.7
Cote d'Ivoire 0.5 54.2 0.8 12.5 0.9 16.4 1.1 47.6 1.6
Democratic Republic of the Congo 01 458 0.1 456 0.2 213 0.2 242 0.3
Djibouti 0.6 40.6 0.9 34.0 1.2 71 1.2 6.2 1.3
Egypt 2.8 54.8 44 275 5.6 25.8 7.0 135 8.0
Equatorial Guinea 04 63.1 0.6 63.2 1.1 371 14 91 1.6
Eritrea 0.2 63.1 0.2 63.2 1.2 343 1.6 37.8 22
Ethiopia 0.1 457 0.1 44.3 0.2 35.7 0.2 .
Gabon 1.9 35.8 26 13.4 3.0 63.9 49 18.3 5.7
Gambia 1.9 36.9 2.6 30.4 34 13.7 3.8 . .
Ghana 0.8 432 1.2 46.5 1.7 5.5 1.8 48.9 27
Guinea 0.5 13.0 0.5 14.3 0.6 6.0 0.6 -16.7 0.5
Guinea-Bissau 1.1 13.0 15 33.7 2.0 16.6 2.3 -1.9 2.3
Kenya 1.3 148.3 32 2.0 32 0.9 32 143.3 7.9
Lesotho 1.1 421 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 0.3 246 04 243 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 1.2 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 24 40.9 34 2453 1.7 29.6 15.2 30.8 19.9
Mozambique 0.3 62.1 0.4 62.3 0.7 23.6 0.9
Namibia 2.7 27.3 34 10.2 3.7 6.4 4.0




Niger 0.1 211 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 1731 3.8 56.6 6.0
Rwanda 0.3 20.6 0.4 214 0.4 234 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 54
Seychelles 14.1 1.0 14.3 64.7 23.5 3.8 244 36.5 33.3
Sierra Leone 0.2 74 0.2 6.5 0.2 . 0.2 . .
Somalia 1.2 1.3 1.2 -3.1 1.1 -3.3 11 1.1 1.1
South Africa 6.7 6.4 71 6.6 7.6 424 10.8 . .
Sudan 0.9 208.3 2.8 174 3.3 141.6 8.0 18.5 9.5
Swaziland 1.9 33.7 2.6 28.4 3.3 10.9 3.7 . .
Togo 3.7 1.3 3.8 -0.1 3.7 284 4.8 1.1 49
Tunisia 52 234 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 25
United Republic of Tanzania 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
Bahrain 17.5 204 211 0.4 212 0.1 212 0.1 21.3
Bangladesh 0.2 16.9 0.2 212 0.2 211 0.3 19.4 0.3
Bhutan 1.8 25 252 3.1 18.4 3.7 18.0 44
Brunei Darussalam . . 13.7 134 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 72 174 8.4 23.0 10.4
Dem. People’s Republic of Korea . . . . . . . . .
Hong Kong (China) 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 32 68.9 5.4

Indonesia 21 771 3.8 34.2 5.0 424 7.2 . .
Iran (Islamic Republic of) 48 49.3 7.2 11.8 8.1 247 10.1 150.7 25.3
Iraq 0.1 16.7 0.1 15.6 0.1 . . . .
Jordan 5.8 40.2 8.1 38.5 1.2 12.5 12.6 8.1 13.6
Kuwait 10.6 115.8 229 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 1.7 221 14.3 18.3 16.9 15.7 19.6 34.6 26.3
Macao (China) 26.1 2.0 26.7 20.9 32.2 7.6 34.7 10.8 384
Malaysia 32.0 7.9 34.5 1.9 38.6 1.2 429 1.9 43.8
Maldives 5.4 9.4 5.9 8.0 6.3 4.7 6.6

Mongolia 21 182.1 5.8 31.0 7.6 33.1 10.1

Myanmar 0.0 5635.5 0.0 -04 0.0 163.8 0.1 . .
Nepal 0.3 225 0.4 14.8 0.5 -14.5 0.4 17.3 0.9
Oman 72 15.7 8.4 15.7 9.7 14.5 1.1 10.3 12.2
Pakistan 0.7 684.5 58 226 6.6 4.0 6.8 121 7.6
Palestine 3.0 32.0 4.0 8.5 4.3 51.1 6.6

Philippines 44 121 4.9 7.9 53 29 515




Qatar 104 89.8 19.8 12.5 223 259 28.1 229 34.5
Republic of Korea 55.2 10.7 61.1 7.6 65.7 41 68.4 3.0 70.4
Saudi Arabia 6.3 29 6.4 3.0 6.6 84.4 12.2 52.8 18.7
Singapore? 50.5 1.4 51.2 13.2 57.9 -31.3 39.8 -1.5 39.2
Sri Lanka 11 231 1.3 10.8 14 17.3 1.7 21.3 20
Syrian Arab Republic 21 63.1 g15 26.3 44 31.6 5.8 33.1 7.7
Taiwan Province of China 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
Turkey 6.1 37.6 8.4 68.0 14.2 8.2 15.3 8.2 16.6
United Arab Emirates 31.3 -12.3 275 58 28.9 7.3 31.0 18.1 36.7
Viet Nam 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

Antigua and Barbuda 12.5 36.6 171 411 241 433 34.5 9.0 376
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 -1.0 235 -1.0 23.3

Bahamas 194 40.0 271 7.3 29.1 10.8 322

Barbados 10.5 231.0 34.7 49.0 51.7 5.9 54.8 . .
Belize . . . . 6.2 56.5 9.6 26.1 12.1
Bolivia 3.1 12.5 815 26.6 44 17.8 5.2 18.6 6.2
Brazil 8.0 241 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 37 28.9 -12.8 252
Colombia 4.6 35.1 6.2 36.7 8.5 218 104 394 14.5
Costa Rica 20.3 6.4 216 9.0 235 8.0 25.4 8.6 276
Cuba 14 -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 7.5 215 9.1 85.0 16.8 31.7 222
Ecuador 41 5.1 43 8.9 47 54.5 7.3 57.8 11.5
El Salvador 4.6 784 8.3 73 8.9 4.2 9.3

Grenada 14.7 254 18.4 . . . . . .
Guatemala 3.3 33.9 45 345 6.0 322 7.9 28.8 10.2
Guyana 17.0 1.8 19.0 34 19.6 10.2 217 . .
Haiti 1.0 96.2 1.9 222.0 6.1 15.5 7.0 6.8 7.5
Honduras 25 71 2.7 17.8 32 12.3 3.6 26.9 46
Jamaica 229 32.3 30.3 314 39.8 16.8 46.5 . .
Mexico 10.7 1.9 12.0 1.8 134 30.1 174 16.7 20.3
Netherlands Antilles . . . . . . . . .
Nicaragua 1.7 9.2 1.9 227 2.3 10.7 2.6 79 2.8
Panama 4.8 15.2 515 1.8 6.2 3.0 6.4 4.8 6.7
Paraguay 1.7 17.0 2.0 64.2 33 2.3 32 271 41
Peru 9.0 15.8 104 11.6 1.6 4.7 16.4 30.7 215
Saint Kitts and Nevis 21.7 . . .

Saint Lucia . . 21.7 59.7 34.6 . .

Saint Vincent and the Grenadines 5.2 15.7 6.0 13.3 6.8 239 8.4




Suriname 45 14.0 5.2 29.3 6.7 5.7 71
Trinidad and Tobago 10.6 10.4 1.7 4.2 12.1 1.3 12.3 . .
Uruguay 1.8 39.0 16.4 6.7 17.5 17.4 20.6 5.4 21.7
Venezuela 4.9 52.6 7.5 1.9 8.4 46.9 124 22.8 15.2
Virgin Islands (United States) 28.3 -0.9 28.0 -1.5 27.6 -1.3 27.3
OCEANIA
American Samoa . . . . . . . . .
Fiji 6.2 8.9 6.8 9.8 74 5.5 7.9 215 9.5
French Polynesia 8.3 714 14.3 26.0 18.0 19.4 215 16.5 25.0
Kiribati 2.3 2.3 2.3 22 2.2 22 22
Marshall Islands 24 9.9 2.6 37.7 3.6 6.1 3.9 . .
Micronesia (Fed. States of) 5.6 065.1 9.3 18.9 1.0 15.6 12.7 13.3 14.4
Nauru . . . . . . . . .
New Caledonia 224 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 43
Solomon Islands 0.5 1.1 0.6 17.4 0.6 30.5 0.8 90.3 1.6
Tonga 3.0 32 3.0 -0.2 3.0 0.4 3.0 2.3 3.1
Tuvalu . . . . . . .
Vanuatu 3.5 45 3.7 24 3.6 2.3 35

TRANSITION ECONOMIES
Albania 0.4 150.8 1.0 140.6 24 155.5 6.0 149.0 15.0
Armenia 2.0 134.1 4.6 75 5.0 7.7 5.3 7.7 57
Azerbaijan 3.6 16.0 4.2 15.9 4.9 65.2 8.1 21.3 9.8
Belarus 8.2 73.0 14.1 779 25.1 38.6 34.8 62.4 56.5
Bosnia and Herzegovina 2.6 49.6 3.9 48.4 5.8 254.7 20.6 17.8 24.3
Bulgaria 8.0 . . . 15.9 29.5 20.6 18.4 244
Croatia 18.1 28.5 232 29.5 30.0 6.2 31.9 8.4 34.6
Georgia 1.6 61.0 2.6 514 39 56.3 6.1 234 75
Kazakhstan 1.7 20.2 2.0 33.5 2.7 52.5 41 104.8 8.4
Kyrgyzstan 3.0 30.8 4.0 30.2 5.2 3.0 5.3 5.3 5.6
Moldova 3.5 929 6.8 40.0 9.5 374 13.1 32.3 17.3
Montenegro . . . . . . . . .
Romania 10.1 82.7 18.5 12.6 20.8 6.4 221 6.0 234
Russian Federation 41 101.0 8.3 54.9 12.9 17.8 15.1 19.0 18.0
Serbia 8.5 32.3 1.3 . . . . . 13.8
Tajikistan 0.1 14.8 0.1 26.0 0.1 2774 0.3 . .
TFYR Macedonia 5.0 254 6.2 26.2 7.8 0.6 7.9 66.8 13.1
Turkmenistan . . 04 774 0.7 37.2 1.0 32.2 1.3
Ukraine 1.9 180.9 5% 50.6 79 226 9.7 223 11.9
Uzbekistan 1.1 76.7 1.9 73.0 33 . . . 6.3

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

@ Singapore: Data from the IDA Household Survey. From 2003-2004 data refer to internet users out of the total population, and from 2005-2006 to
Internet users out of the resident population (Singapore Citizens and Permanent residents only) aged 15+.



Internet users per 100 inhabitants

1| Netherlands 50.6 3.1 52.2 18.1 61.6 20.1 74.0 201 | 88.8
2| Norway 30.7 125 | 346 127 | 39.0 889 | 736 19.3 | 87.8
3| New Zealand 48.4 103 | 534 103 | 589 16.0 | 68.3 153 | 78.8
4| Sweden 57.3 98 | 63.0 198 | 755 1.0 | 76.2 1.0 | 77.0
5| Australia 53.5 6.3 | 56.8 149 | 653 78 | 704 6.7 | 751
6| Luxembourg 36.7 30 | 378 558 | 58.9 16.3 | 685 53 | 721
7| Republic of Korea 55.2 10.7 | 611 76 | 65.7 4.1 68.4 30 | 704
8| Japan 46.5 39 | 483 289 | 622 72 | 668 26 | 685
9 gﬂg‘?ﬁ)smte‘*(‘”c'- Puerto Ricoand | 54 7 07 | 55.1 133 | 625 53 | 657 42 | 685
10| Canada 48.3 147 | 554 125 | 623 89 | 679 05 | 675
11| Greenland 44.3 236 | 54.8 221 66.9 04 | 66.7 1.7 | 655
12| Iceland 51.7 10.7 | 57.2 1.1 57.9 9.1 63.1 25 | 647
13| Bermuda . . 58.1 66 | 619 6.0 | 656 15 | 64.6
14| Liechtenstein 62.5 -3.0 | 60.6 6.8 | 647 29 | 629 00 | 629
15| Slovenia 37.6 6.6 | 40.1 187 | 476 144 | 544 132 | 61.6
16| Monaco 47.8 26 | 491 56 | 518 52 | 545 1.1 | 606
17| Guernsey 50.0 100 | 55.0 9.1 60.0 0.0 | 60.0 0.0 | 60.0
18| Denmark (incl. Faroe Islands) 44.6 43 46.0 9.7 50.5 43 52.7 10.6 58.3
19| Switzerland 41.2 121 | 46.2 21 | 472 51 | 49.6 175 | 583
20 | Taiwan Province of China 47.6 9.1 51.9 3.6 53.8 7.8 58.0 -0.1 57.9
21| Estonia 32.6 357 | 442 121 | 49.6 33 | 512 104 | 56.5
22| Belarus 8.2 73.0 | 14.1 779 | 25.1 386 | 34.8 624 | 56.5
23| United Kingdom (incl. Gibraltar) 42.3 34 | 437 74 | 470 1.7 | 478 172 | 56.0
24| Finland 48.5 10 | 49.0 47 | 513 39 | 533 43 | 556
25| Barbados 10.5 2310 | 347 490 | 517 59 | 548 0.7 | 544
26| Hong Kong (China) 43.0 97 | 472 66 | 503 06 | 500 47 | 523
27| Austria 41.2 111 | 458 37 | 475 15 | 482 49 | 506
28| San Marino 51.2 08 | 50.8 18 | 517 -33 | 50.0 -6 | 497
29| ltaly 35.1 127 | 395 185 | 46.8 29 | 482 30 | 496
30| france (el Suadelowpe. french | 308 | 201 | 369 83 | 400 | 104 | 440 | 126 | 496
31| Germany 33.9 179 | 400 6.7 | 427 6.3 | 454 29 | 467
32| Latvia 13.3 814 | 24.1 465 | 354 261 | 446 44 | 466
33| Jamaica 229 323 | 303 314 | 398 16.8 | 46.5 04 | 463
34| Belgium 32.8 172 | 385 45 | 402 142 | 459 -2 | 458
35| Malaysia 32.0 79 | 345 1.9 | 386 1.2 | 429 19 | 438
36 | Brunei Darussalam . . 13.7 13.4 15.6 12.9 17.6 148.1 43.6
37| Slovakia 16.0 594 | 256 200 | 307 153 | 354 183 | 41.8
38| Cyprus 26.6 176 | 313 16.3 | 36.3 73 | 39.0 70 | 417
39| Spain 19.1 200 | 229 447 | 332 19 | 338 218 | 412
40| Singapore? 50.5 14 | 512 132 | 579 -31.3 | 3938 -1.5 | 392
41| Dominica 18.4 360 | 250 206 | 30.1 268 | 382 15 | 38.8
42| Macao (China) 26.1 20 | 267 209 | 322 76 | 347 108 | 384




43| Antigua and Barbuda 12.5 36.6 17.1 41.1 241 433 | 345 90 | 376
44 | United Arab Emirates 31.3 -123 | 275 53 | 289 73 | 31.0 18.1 36.7
45| Hungary 15.8 50.3 | 237 127 | 26.7 1.1 29.7 170 | 34.8
46 | Croatia 18.1 285 | 232 295 | 30.0 6.2 | 319 84 | 346
47| Qatar 10.4 89.8 19.8 125 | 223 259 | 28.1 229 | 345
48| Czech Republic 255 -19 | 235 75 | 252 70 | 27.0 276 | 344
49| Ireland 28.0 129 | 317 6.3 | 29.7 138 | 337 12 | 3441
50| Seychelles 14.1 1.0 14.3 64.7 | 235 38 | 244 36.5 | 333
51| Saint Lucia . . 21.7 59.7 | 346 12 | 342 24 | 333
52| New Caledonia 224 17.7 | 26.3 145 | 301 66 | 321 36 | 333
53| Lithuania 14.4 403 | 20.2 102 | 222 158 | 25.7 230 | 317
54| Malta 20.8 188 | 24.7 15.7 | 28.6 136 | 325 3.7 | 313
55| Bahamas 19.4 400 | 2741 73 | 291 108 | 322 3.0 | 3.2
56| Jersey . . 22.8 348 | 30.8 -06 | 306 00 | 30.6
57| Portugal 21.8 173 | 255 42 | 245 145 | 28.0 88 | 305
58| Kuwait 10.6 1158 | 229 29 | 235 106 | 26.0 133 | 295
59| Poland 23.2 1.1 23.5 4 | 236 1.2 | 262 10.1 28.9
60| Andorra 10.4 33.3 13.9 3.0 14.3 95.0 | 279 23 | 28.6
61| Costa Rica 20.3 64 | 216 90 | 235 80 | 254 86 | 27.6
62| Virgin Islands (United States) 28.3 09 | 280 15 | 276 13 | 273 09 | 270
63| Israel 16.9 10.2 18.7 168 | 21.8 120 | 244 87 | 26.6
64| Lebanon 1".7 221 14.3 18.3 16.9 15.7 19.6 346 | 263
65| Iran (Islamic Republic of) 4.8 49.3 7.2 1.8 8.1 24.7 10.1 150.7 | 253
66| Chile 23.8 106 | 26.3 62 | 279 37 | 289 -12.8 | 252
67| French Polynesia 8.3 71.4 14.3 26.0 18.0 194 | 215 16.5 | 25.0
68| Bulgaria 8.0 . . . 15.9 295 | 20.6 184 | 244
69| Bosnia and Herzegovina 2.6 49.6 3.9 484 58 254.7 20.6 17.8 243
70| Romania 10.1 82.7 18.5 126 | 20.8 64 | 221 6.0 | 234
71| Aruba 24.0 -1.0 | 238 -1.0 | 235 -1.0 | 233 -1.0 | 2341
72| Brazil 8.0 241 9.9 20.6 12.0 63.0 19.5 156 | 22.6
73| Dominican Republic 5.8 28.2 7.5 215 9.1 85.0 16.8 3.7 | 222
74| Guyana 17.0 1.8 19.0 34 19.6 102 | 21.7 0.1 21.7
75| Uruguay 1.8 39.0 16.4 6.7 17.5 174 | 20.6 54 | 217
76| Peru 9.0 15.8 10.4 11.6 1.6 41.7 16.4 307 | 215
77| Bahrain 17.5 204 | 214 04 | 212 0.1 21.2 0.1 21.3
78| Argentina 10.9 9.5 12.0 34.6 16.1 10.5 17.8 176 | 209
79| Mexico 10.7 1.9 12.0 1.8 13.4 30.1 17.4 16.7 | 20.3
80| Morocco 24 40.9 34 2453 1".7 29.6 15.2 30.8 19.9
81| Saudi Arabia 6.3 29 6.4 3.0 6.6 84.4 12.2 52.8 18.7
82| Greece 13.5 1.3 15.0 17.5 17.6 22 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| Moldova 15 92.9 6.8 40.0 9.5 37.4 13.1 32.3 17.3
85| Viet Nam 1.9 103.7 3.8 102.1 7.6 66.6 12.7 35.3 17.2
86| Turkey 6.1 37.6 8.4 68.0 14.2 8.2 15.3 8.2 16.6
87| Venezuela 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 24 155.5 6.0 149.0 15.0




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 10.4 394 14.5

91| Mauritius 10.3 19.0 12.3 19.0 14.6 -1.6 14.4 0.3 14.4

92 | Micronesia (Fed. States of) 5.6 065.1 9.3 18.9 11.0 15.6 12.7 13.3 14.4

93| Serbia 8.5 32.3 1.3 . . . . . 13.8

94| Jordan 5.8 40.2 8.1 385 1.2 12.5 12.6 8.1 13.6

95| TFYR Macedonia 5.0 254 6.2 26.2 7.8 0.6 79 66.8 13.1

96| Thailand 7.7 245 9.6 14.6 10.9 0.8 1.0 18.5 13.1

97| Tunisia 5.2 234 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 1.1 10.3 12.2

99| Trinidad and Tobago 10.6 10.4 1.7 42 12.1 1.3 12.3 -0.7 12.2
100 | Belize . . . . 6.2 56.5 9.6 26.1 12.1
101 | Ukraine 1.9 180.9 53 50.6 7.9 226 9.7 22.3 1.9
102 | Ecuador 4.1 5.1 43 8.9 47 54.5 7.3 57.8 1.5
103 | South Africa 6.7 6.4 7.1 6.6 7.6 424 10.8 -0.3 10.7
104 | China 4.6 33.7 6.1 17.5 7.2 174 8.4 23.0 104
105| Guatemala 33 33.9 45 345 6.0 322 79 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 | Azerbaijan 36 16.0 42 15.9 49 65.2 8.1 213 9.8
108 | Fiji 6.2 8.9 6.8 9.8 74 515 79 215 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 76 19.9 9.1
111 | El Salvador 4.6 78.4 8.3 7.3 8.9 4.2 9.3 -1.7 9.1
112 | Kazakhstan 1.7 20.2 2.0 335 2.7 52.5 41 104.8 8.4
113| Saint Vincent and the Grenadines 5.2 15.7 6.0 13.3 6.8 23.9 8.4 -0.8 8.3
114 | Benin 0.7 35.4 1.0 38.3 1.4 3114 5.7 42.0 8.0
115| Egypt 2.8 54.8 44 275 5.6 25.8 7.0 13.5 8.0
116 | Kenya 1.3 148.3 32 2.0 32 0.9 82 143.3 7.9
117 | Syrian Arab Republic 2.1 63.1 35 26.3 44 316 5.8 33.1 7.7
118 | Pakistan 0.7 684.5 53 226 6.6 4.0 6.8 12.1 7.6
119| Haiti 1.0 96.2 19 222.0 6.1 15.5 7.0 6.8 75
120 | Georgia 1.6 61.0 26 51.4 3.9 56.3 6.1 234 75
121 Algeria 1.6 28.0 2.0 1271 4.6 25.9 5.8 26.4 74
122 | Indonesia 2.1 771 3.8 34.2 5.0 424 7.2 -1.2 71
123 | Suriname 4.5 14.0 52 29.3 6.7 5.7 7.1 -1.3 7.0
124 | Panama 4.8 15.2 55 11.8 6.2 3.0 6.4 4.8 6.7
125 | Maldives 5.4 9.4 59 8.0 6.3 47 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 | Uzbekistan 1.1 76.7 1.9 73.0 3.3 . . . 6.3
128 | Bolivia 3.1 12.5 35 26.6 44 17.8 5.2 18.6 6.2
129 | Nigeria 0.3 73.9 0.6 128.9 14 1731 3.8 56.6 6.0
130| Gabon 1.9 35.8 26 13.4 3.0 63.9 49 18.3 5.7
131| Armenia 2.0 134.1 4.6 75 5.0 7.7 5.3 7.7 57
132 | Kyrgyzstan 3.0 30.8 4.0 30.2 5.2 3.0 58 5.3 5.6
133 | Cape Verde 3.6 223 43 22.3 8.8 2.1 5.2 71 5.6
134 | Philippines 44 12.1 49 7.9 58 29 519 -0.3 519




135| Senegal 1.0 108.5 22 114.6 47 -0.6 46 17.5 54
136 | India 1.6 9.8 1.7 86.5 3.2 68.9 54 -1.4 54
137 | Togo 3.7 1.3 38 0.1 3.7 28.4 438 1.1 49
138 | Honduras 25 7.1 2.7 17.8 3.2 12.3 3.6 26.9 46
139 | Bhutan 1.8 . 25 25.2 3.1 18.4 3.7 18.0 44
140 | Samoa 22 23.6 28 8.8 3.0 7.9 33 31.2 43
141| Paraguay 1.7 17.0 20 64.2 33 2.3 3.2 271 4.1
142 | Namibia 2.7 27.3 34 10.2 3.7 6.4 4.0 -1.0 38
143 | Libyan Arab Jamahiriya 22 28.7 29 25.2 3.6 9.5 4.0 2.0 38
144 | Marshall Islands 24 9.9 26 37.7 3.6 6.1 819 -3.4 3.7
145| Gambia 1.9 36.9 26 30.4 34 13.7 3.8 2.6 3.7
146 | Swaziland 1.9 33.7 26 284 33 10.9 3.7 -1.4 3.6
147 | Vanuatu 35 45 3.7 2.4 3.6 2.3 35 -4.9 33
148 | Botswana 34 -1.7 34 -0.6 33 2.0 33 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 23 3.1
151 | Zambia 0.5 106.3 1.0 106.5 2.0 45.0 29 -3.2 28
152 | Nicaragua 1.7 9.2 1.9 22.7 23 10.7 26 7.9 28
153 | Ghana 08 43.2 1.2 46.5 1.7 5.5 1.8 48.9 2.7
154 | Lesotho 1.1 421 1.6 40.4 2.2 17.3 26 -1.3 26
155 | Comoros 0.4 . 0.6 58.0 1.0 146.9 25 24 26
156 | Uganda 0.4 20.8 05 54.5 0.7 141.3 1.7 44.8 25
157 | Guinea-Bissau 1.1 . 1.5 33.7 2.0 16.6 23 -1.9 23
158 | Cameroon 0.4 62.3 0.6 69.6 1.0 46.9 1.5 45.5 22
159 | Eritrea 0.2 . 0.2 . 1.2 34.3 1.6 37.8 22
160 | Cuba 1.4 -38.9 0.9 52.9 1.3 26.3 1.7 26.1 2.1
161 | Kiribati 23 2.3 23 2.2 22 2.2 22 -3.2 2.1
162 | Sri Lanka 1.1 23.1 1.3 10.8 1.4 17.3 1.7 21.3 20
163 | Papua New Guinea 1.4 33 14 8.6 1.5 15.7 1.8 28 1.8
164 | Afghanistan 0.0 1803.0 0.1 19.1 0.1 1048.2 1.0 713 1.7
165| Congo 0.2 182.9 0.4 119.9 0.9 32.6 1.3 8519 1.7
166 | Cote d’lvoire 0.5 54.2 0.8 12.5 0.9 16.4 1.1 47.6 1.6
167 | Solomon Islands 0.5 1.1 0.6 17.4 0.6 30.5 0.8 90.3 1.6
168 | Equatorial Guinea 0.4 63.1 0.6 63.2 1.1 371 1.4 9.1 1.6
169 | Turkmenistan . . 0.4 774 0.7 37.2 1.0 32.2 3}
170 | Dijibouti 0.6 40.6 0.9 34.0 1.2 71 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 12 1.3 1.2 -3.1 1.1 -3.3 1.1 1.1 1.1
173 | United Republic of Tanzania 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 17.3 0.9
175| Mozambique 0.3 62.1 0.4 62.3 0.7 23.6 0.9 -1.8 0.9
176 | Burundi 0.1 70.6 0.2 82.1 0.4 49.8 0.5 44.6 0.8
177 | Rwanda 0.3 20.6 0.4 214 0.4 234 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 | Burkina Faso 0.2 87.3 0.4 1.5 0.4 22.9 0.5 20.2 0.6
180 | Madagascar 0.3 24.6 0.4 243 0.5 8.1 0.5 7.2 0.6
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Table 1.16 (continued)

2002 % change 2003 % change 2004 % change 2005 % change 2006

2002-2003 2003-2004 2004-2005 2005-2006
181| Angola 0.3 2.9 0.3 86.6 0.5 25 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 1.2 0.5
185| Lao PDR 0.3 23.3 0.3 79 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 | Bangladesh 0.2 16.9 0.2 21.2 0.2 2141 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 0.1 458 0.1 456 0.2 21.3 0.2 242 0.3
| o[ Tajisan ] oa| s o1 a0 ot | 4 03] 2] 03]
191 | Niger 0.1 211 0.2 25.0 0.2 75 0.2 334 0.3
192 | Ethiopia 0.1 45.7 0.1 443 0.2 35.7 0.2 2.3 0.2
193 | Sierra Leone 0.2 74 0.2 6.5 0.2 . 0.2 . 0.2
194 | Iraq 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

Developed economy.
Developing economy.

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

2 Singapore: Data from the IDA Household Survey. From 2003-2004 data refer to internet users out of the total population, and from 2005-2006 to
Internet users out of the resident population (Singapore Citizens and Permanent residents only) aged 15+.
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DEVELOPED ECONOMIES

ASIA

Israel 216 163 1929| 633100 54.8| 980000 255 1229626 15.6| 1421000
Japan 9397 426 58.7| 14917 165 31.1]19 557 146 14.4 |22 365 148 15.2|25 755 100
EUROPE

Andorra 1148 213.7 3601 74.5 6282 64.6 10 341 . .
Austria 539 500 1.4| 601000 36.4| 820000 43.4| 1176 000 214 1428000
Belgium 815418 52.4| 1242928 30.1| 1617185 24.0| 2004 859 0.3| 2010600
Cyprus 5879 70.7 10 033 33.2 13 368 99.6 26 684 85.9 49 600
Czech Republic 15300 126.7 34 690 580.3| 235996 89.7| 447682 142.7 | 1086 600
Denmark (incl. Faroe Islands) 451297 59.2| 718299 42.1| 1020893 329 1356283 28.2| 1738500
Estonia 45700 97.6 90 300 23.7 111 699 60.4| 179200 27.3| 228100
Finland 273500 79.6| 491100 62.9| 800000 46.8| 1174200 21.6| 1428000
Erance gnt;l. Guadeloupe.

Rgel?ncign)wana. Martinique and | 1682 992 112.4| 3575381 85.1| 6619077 43.0| 9465600 33.8112 669 000
Germany 3205000 40.4| 4500000 53.3| 6900000 55.1 {10 700 000 31.6 | 14 085 200
Greece 10476 391.2 51455 21121 160113 204.7| 487900
Guernsey . .. .. . . . . . .
Hungary 111 458 137.1 264 311 556| 411171 58.5| 651689 499| 976700
Iceland 24 270 66.5 40419 36.4 55 112 41.6 78017 12.4 87 700
Ireland 10 600 294.3 41800 2639 152100 78.0( 270700 91.1| 517300
Italy 850 000 164.7 | 2250 000 97.8 | 4450000 52.4| 6780000 274 8638900
Jersey . . . . . . . . .
Latvia 10 000 95.3 19533 151.6 49147 23.7 60 800 80.4| 109700
Liechtenstein 1400 7.1 1500 2133 4700 83.0 8600 . .
Lithuania 20 000 234.0 66 790 932 129051 814 | 234081 57.5| 368700
Luxembourg 5697 169.5 15 351 137.8 36 500 92.1 70100 33.0 93 200
Malta 17 679 28.6 22736 65.6 37 642 18.7 44 672 -5.8 42100
Monaco 4900 32.7 6 500 16.9 7600 23.7 9400 . .
Netherlands 1068 966 86.0| 1988000 61.3| 3206000 27.9( 4100000 26.6| 5192200
Norway 205 307 942| 398758 68.4| 671666 476| 991352 28.9| 1278300
Poland 121 684 60.9| 195752 314.7| 811796 53.2| 1243949 112.2| 2640000
Portugal 262789 915| 503128 70.6| 858419 412 1212034 20.5| 1460300
San Marino 600 . . . . . 1500
Slovakia . . 7708 538.1 49188 181.7| 138569 128.8| 317000
Slovenia 56 735 2.2 57 992 984 115069 47.7| 169950 552 263700
Spain 1247 496 76.5| 2202000 56.3| 3441630 451 4994 274 33.3| 6654900
Sweden 716 085 10.7| 793 000 56.0 | 1237000 56.1| 1931000 21.5| 2346 300
Switzerland 455 220 72.2| 783874 55.3| 1217000 41.8| 1725446 24.0| 2140300
United Kingdom (incl. Gibraltar) | 1821 225 110.0| 3824 500 86.4 | 7130500 33.8| 9539900 36.2 [ 12 995 100
NORTH AMERICA

Bermuda . . . . . . 18 500 27.6 23 600
Canada 3515000 28.4| 4513000 20.0| 5416000 23.8| 6706699 14.4| 7675500

Greenland
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Table 1.17 (continued)

a0 2008 g 2004 GO 2005 R 2006
o Bugaycs (il PuertoRIeo 19004 261 418| 28230 149|  342|37890646|  304|49391060|  17.9|58254.900
loceaww 0000000 |
Australia 258 100 100.2| 516 800 98.4| 1025500 105.1| 2102800 85.5| 3900000
New Zealand 43 500 90.8 83 000 131.0| 191695 72.71 331000 740| 576100
DEVELOPING ECONOMIES
|APRCA ]
Algeria . . 18000 100.0 36 000 441.7| 195000
Angola . . . . . ; . . .
Benin 21 0.0 21 285.7 81 142.0 196 20 200
Botswana . . . . . . 1600 . .
Burkina Faso 50 190.0 145 6.2 154 68.8 260 553.8 1700
Burundi
Cameroon . . . . . . . . 200
Cape Verde . . . . 283 2311 937 92.1 1800
Central African Republic
Chad . . . . . . .
Comoros . . . . 1 300.0 4
Congo . . . . . . .
Cote d'Ivoire . . 1000 174 826 453 1200
cD:gnmgo(gzratic Republic of the ) ) ) ) 1450 34 1500
Djibouti . . . . . . 42 . .
Egypt 937 4176 4 850 879.5 47 504 139.0| 113526 81.0| 205500
Equatorial Guinea .. .. . . . . .. .. 200
Eritrea . . . . . . . . .
Ethiopia . . 57 . . . . . 200
Gabon . . 170 2824 650 133.1 1515 -20.8 1200
Gambia . . . . . . 71 40.8 100
Ghana . . . . . . 1904 567.0 12700
Guinea
Guinea-Bissau
Kenya . . . . . . .
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 1185 128.5 2708 14.5 3100 606.5 21900
Mayotte . . . . . . . . .
Morocco 2000 35.6 2712 22842 64 660 285.3| 249138 56.9| 390800
Mozambique
Namibia . . . . . . .
Niger . . . . 77 175.3 212
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Nigeria 500

Rwanda

Sao Tome and Principe . . . . . . .. .. ..
Senegal 1200 75.0 2100 264.9 7663 140.1 18 396 571 28900
Seychelles 349 64.8 575 126.1 1300
Sierra Leone

Somalia . . . . . . .

South Africa 2669 661.1 20313 195.4 60 000 175.5| 165290 . .
Sudan 1400 28.6 1800 16.7 2100
Swaziland

Togo . . . . . . .
Tunisia 2590 9.6 2839 480.9 16 491 165.6 43 800
Uganda 1200
United Republic of Tanzania . . . .. ..

Zambia 48 89.6 91 119.8 200 0.0 200 . .
Zimbabwe 4618 94.2 8967 13.6 10 185 0.1 10 200
ASIA

Afghanistan . . . . 200 10.0 220 127.3 500
Bahrain 4980 95.5 9737 541 15000 42.7 21400 80.4 38 600
Bangladesh

Bhutan . . . . . . . . .
Brunei Darussalam 2800 35.7 3800 65.8 6300 28.6 8100 29.6 10 500
Cambodia 50 738.0 419 90.9 800 25.0 1000 . .
China 5367 000 107.7 | 11 147 000 123.2 |24 875000 50.8 | 37 504 000 35.8 {50 916 000
Dem. People’s Republic of

Korea

Hong Kong (China) 1038 995 22.0| 1267966 19.9| 1519837 9.2| 1659098 8.3| 1796200
India 82409 70.3| 140362 67.4| 235000 453.2| 1300000 76.9| 2300000
Indonesia 38 300 60.8 61600 37.8 84 900 274 108 200 . .

Iran (Islamic Republic of) 16171 9.5 17 700 8.5 19200 8.3 20800 2136.1| 465100
Iraq . . .. . . . . . .
Jordan 3177 57.3 4996 108.6 10 424 132.2 24200 100.8 48 600
Kuwait 10 500 238 13 000 53.8 20000 25.0 25000

Lao PDR . . . . . . 100 . .
Lebanon 35000 100.0 70 000 14.3 80 000 62.5 130000 30.8( 170000
Macao (China) 16 954 63.6 27 744 63.0 45218 50.4 68 030 355 92 200
Malaysia 19 302 4720 110406 1289| 252701 942| 490630 829 897300
Maldives 190 164.7 503 42.5 717 191.6 2091 124.8 4700
Mongolia 90 455.6 500 80.0 900 100.0 1800 . .
Myanmar 19 68.1 200
Nepal . . . ; ; . . .
Oman 97 40.2 136 391.2 668 | 1154.2 8378 81.4 15200
Pakistan 22 300 100.0 44 600 26.9 56 600
Palestine . . . . . ; 7665

Philippines 21000 161.9 55000 61.8 89 000 38.2| 123000 . .
Qatar 228 1211.8 2991 256.1 10 652 136.3 25168 86.0 46 800




Republic of Korea 10 405 486 74111178499 6.6 | 11921440 23112190 711 15.2|14 042700
Saudi Arabia 34 800 322 46 000 49.3 68 700 -1.3 67 800 221.8| 218200
Singapore 270000 56.2| 421700 215 512400 299| 665500 19.7| 796 500
Sri Lanka 592 477.2 3417 497.0 20 400 27.9 26 100 1.5 29100
Syrian Arab Republic .. .. . . 600 100.0 1200 366.7 5600
Taiwan Province of China 2100 000 449| 3043273 23.3| 3751214 15.7| 4340900 3.8| 4505800
Thailand 15000 200.0 45000 66.7 75 000 40.0| 105000 . .
Turkey 21205 840.0| 199324 189.9| 577931 175.1| 1589768 745| 2773700
United Arab Emirates 16 177 84.4 29 831 86.2 55 541 131.3| 128493 87.2| 240600
Viet Nam 1076 753.2 9180 474.2 52 709 2985| 210024 146.0| 516 600
Yemen

LATIN AMERICA AND THE CARIBBEAN

Antigua and Barbuda . . . . 1600 256.3 5700 . .
Argentina 115 000 104.0| 234625 112.0| 497513 69.0| 841000 86.4| 1567700
Aruba . . 1400 400.0 7000 75.7 12 300

Bahamas 7540 45.1 10 941 17.0 12 803 4.7 13 400

Barbados 27 319 8.3 29600 7.9 31942 . .
Belize . . 940 200.7 2827 51.4 4 280 30.8 5600
Bolivia 3330 724 5740 52.0 8723 23.7 10788 . .
Brazil 731000 64.0| 1199000 88.2| 2256 000 46.5| 3304000 79.2| 5921900
Cayman Islands . . . . . . . . .
Chile 188 454 86.9| 352234 36.0| 478883 479| 708358 38.1| 978100
Colombia 34 888 84.7 64 436 97.3| 127113 150.7| 318683 97.0| 627800
Costa Rica 363 3998.6 14 878 87.7 27 931 67.2 46 700 26.6 59100
Cuba . . . . . . .

Dominica 2238 18.5 2651 22.7 3253 14 3300 . .
Dominican Republic 37 257 76.8 65 856 1.0 66 500
Ecuador 11620 130.5 26 786

El Salvador . . . . 29321 44.3 42314 . .
Grenada 563 6.6 600 1.5 609 425.5 3200 71.9 5500
Guatemala 27 106

Guyana 2000

Haiti

Honduras . . . . . . .

Jamaica 9000 0.0 9000 200.0 27000 66.7 45000 . .
Mexico 231486 85.1| 428378 142.2| 1037 455 122.1| 2304 520 61.8| 3728200
Netherlands Antilles . . . . . . . . .
Nicaragua 2319 89.9 4403 13.6 5001 110.6 10 534 80.4 19000
Panama 12235 229 15039 1.4 16 746 49 17 567 . .
Paraguay 500 0.0 500 520.0 3100 80.6 5600 185.7 16 000
Peru 34400 172.4 93695 476| 138277 152.8| 349582 38.7| 484900
Saint Kitts and Nevis 500

Saint Lucia

el et 1086 55|  1146| 152 1320 1763  3647|  536| 5600
Suriname 94 129.8 216 944 420 138.3 1001 169.7 2700




Trinidad and Tobago 95 830.5 884 378.8 4233 155.2 10 803 90.7 20 600
Uruguay . . . . 27 000 126.6 61186 749( 107 000
Venezuela 78 151 49.71 116997 79.8| 210303 69.7| 356898 50.6| 537500
Virgin Islands (United States) 1500 100.0 3000
OCEANIA
American Samoa .
Fiji . . . . 7000 . .
French Polynesia 946 359.9 4 351 152.8 11 000 65.5 18 200
Kiribati
Marshall Islands
Micronesia (Fed. States of)
Nauru . . . . . . .
New Caledonia 700 138.3 1668 208.5 5146 86.6 9600
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
Tuvalu . .
Vanuatu 15 53.3 23 334.8 100

TRANSITION ECONOMIES
Albania . . . . . 300
Armenia 8 25.0 10| 9900.0 1000 100.0 2000
Azerbaijan . . . 900 142.7 2184 . .
Belarus 20 515.0 123 509.8 750 108.5 1564 628.9 11 400
Bosnia and Herzegovina 213 604.2 1500 3425 6637 106.4 13702 191.9 40 000
Bulgaria . . . 165 469 132.3| 384310
Croatia 12 000 . . . 26 800 2351 89 800 180.4| 251800
Georgia 920 53.3 1410 34.8 1900 26.3 2400 1025.0 27 000
Kazakhstan . . . 1997 50.2 3000 916.7 30 500
Kyrgyzstan 36 286.1 139 1271.9 1907 28.9 2459 . .
Moldova 418 42.8 597 306.9 2429 328.0 10 395 109.7 21800
Montenegro . . . . . . . 25800
Romania 15800 11412 196106 952| 382783 96.2| 751060 . .
Russian Federation 11000 675000 135.4 | 1589 000 82.5| 2900000
Serbia 121700
Tajikistan . . .
TFYR Macedonia 12 436 193.5 36 500
Turkmenistan
Ukraine . . . . .
Uzbekistan 2757 99.5 5500 50.9 8300

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




Broadband subscribers per 100 inhabitants

DEVELOPED ECONOMIES
ASIA
Israel 33 187.3 9.4 52.8 14.3 24.7 17.8 11.5 19.9
Japan 74 58.5 1.7 31.0 15.3 14.3 175 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 74 8518 10.0 42.0 14.2 21.3 17.2
Belgium 7.9 51.8 12.0 295 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
Czech Republic 0.2 126.7 0.3 579.6 23 89.5 4.4 1411 10.6
Denmark (incl. Faroe Islands) 8.3 58.3 13.2 41.9 18.7 324 24.7 21.7 31.6
Estonia 34 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 45.9 224 214 271
B o B |28 | 15 | 60 | 835 | 110 | 428 | 156 | 34 | 209
Germany 3.9 40.4 515 53.4 8.4 54.7 12.9 31.6 17.0
Greece 0.1 407.1 0.5 210.6 14 204.2 4.4
Guernsey . . . . . . . . .
Hungary 1.1 137.6 26 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 3.8 733 6.5 88.4 12.3
Italy 1.5 158.2 3.9 97.4 7.7 52.1 1.7 27.3 14.9
Jersey . . . . . . . . .
Latvia 0.4 96.2 0.8 154.9 2.1 22.6 26 81.2 438
Liechtenstein 4.4 39 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
Luxembourg 1.3 169.5 34 132.6 79 92.1 15.2 30.1 19.8
Malta 4.6 28.0 5.8 64.8 9.6 18.3 1.4 9.3 10.3
Monaco 15.1 31.8 19.9 16.2 23.2 229 285 . .
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 47.0 215 284 275
Poland 0.3 61.0 0.5 314.9 2.1 53.3 3.3 1124 6.9
Portugal 25 90.4 4.8 69.6 8.2 41.7 11.6 19.9 13.9
San Marino 21 . . . . . 48
Slovakia . . 0.1 537.8 0.9 181.6 26 128.6 5.9
Slovenia 28 22 29 98.3 5.8 47.3 8.5 53.1 13.0
Spain 3.0 69.9 5.2 545 8.0 40.2 11.2 32.0 14.8
Sweden 8.0 10.2 8.8 5515 13.7 55.6 214 211 25.9
Switzerland 6.3 70.3 10.7 54.0 16.4 41.0 23.1 23.6 28.6
United Kingdom (incl. Gibraltar) 3.1 108.5 6.4 85.5 1.9 34.1 16.0 35.8 217
NORTH AMERICA
Bermuda . . . . . . 28.9 25.6 36.3
Canada 1.2 272 14.2 18.8 16.9 22.6 20.7 13.9 23.6
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Table 1.18 (continued)

2002 % change 2003 % change 2004 % change 2005 % change 2006

2002-2003 2003-2004 2004-2005 2005-2006
Greenland
gr?(‘,t%gugﬁﬁes (incl. Puerto Rico 6.8 405 96 329 | 127 284 | 163 168 | 191
|oceawn ]
Australia 1.3 97.8 2.6 98.1 52 102.5 10.4 83.6 19.1
New Zealand 1.1 90.3 21 128.6 48 71.0 8.2 72.8 14.2
DEVELOPING ECONOMIES
|ARCA ]
Algeria . . 0.1 96.8 0.1 432.6 0.6
Angola . . . . . . . . ..
Benin 0.0 -3.3 0.0 2735 0.0 134.2 0.0 -12.0 0.0
Botswana . . . . . . 0.1 . ..
Burkina Faso 0.0 182.9 0.0 2.8 0.0 70.9 0.0 534.7 0.0
Burundi
Cameroon . . . . . . . . 0.0
Cape Verde . . . . 0.1 2242 0.2 77.3 0.3
Central African Republic
Chad . . . . . . .
Comoros . . . . 0.0 295.0 0.0
Congo . . . . . . .
Cote d'Ivoire . . 0.0 -18.7 0.0 B3I 0.0
Democratic Republic of the Congo . . . . 0.0 04 0.0
Djibouti . . . . . . . . .
Egypt 0.0 407.5 0.0 860.6 0.1 134.5 0.2 71.2 0.3
Equatorial Guinea . . . . . . . . 0.0
Eritrea . . . . . . . . .
Ethiopia . . . . . . . . 0.0
Gabon . . 0.0 2795 0.0 128.0 0.1 225 0.1
Gambia . . . . . . 0.0 37.2 0.0
Ghana . . . . . . 0.0 553.7 0.1
Guinea
Guinea-Bissau
Kenya
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 3124 0.1 126.7 0.2 12.6 0.2 600.8 1.7
Mayotte ; y . . . . . . .
Morocco 0.0 33.8 0.0 2252.3 0.2 280.0 0.8 54.7 1.3
Mozambique
Namibia . " . . . . .
Niger . . . . 0.0 145.0 0.0
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Nigeria

0.0

Rwanda

Sao Tome and Principe

0.0

70.3

0.0

265.6

0.1

12.9

0.2

53.4

0.2

Senegal

Seychelles 04 62.8 0.7 123.5 15
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
Swaziland

Togo . .. . . . .. .
Tunisia 0.0 8.5 0.0 4745 0.2 162.5 04
Uganda 0.0
United Republic of Tanzania . .. . . . . .

Zambia 0.0 86.4 0.0 116.1 0.0 0.0 0.0 . .
Zimbabwe 0.0 92.1 0.1 29 0.1 -1.6 0.1
ASIA

Afghanistan . . . . 0.0 5.2 0.0 118.4 0.0
Bahrain 0.7 92.8 14 51.9 2.1 40.7 2.9 77.9 5.2
Bangladesh

Bhutan . . . . . . . . .
Brunei Darussalam 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 29 85% 3.9
Dem. People’s Republic of Korea . . . . . . . .. .
Hong Kong (China) 15.3 21.7 18.6 18.0 22.0 7.0 235 6.0 24.9
India 0.0 67.7 0.0 64.9 0.0 445.0 0.1 744 0.2
Indonesia 0.0 58.6 0.0 33.2 0.0 27.3 0.0 . .
Iran (Islamic Republic of) 0.0 7.9 0.0 5.8 0.0 6.1 0.0 2079.9 0.7
Iraq . y . . . . . . .
Jordan 0.1 52.7 0.1 103.8 0.2 128.5 0.4 96.0 0.8
Kuwait 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
Macao (China) 3.9 60.0 6.2 57.6 9.7 429 13.9 276 17.7
Malaysia 0.1 460.1 0.4 1241 1.0 93.6 1.9 81.8 315
Maldives 0.1 155.6 0.2 37.8 0.2 188.7 0.7 122.6 15
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
Pakistan 0.0 98.1 0.0 24.4 0.0
Palestine . . . . . . 0.2

Philippines 0.0 156.8 01 58.7 0.1 35.6 0.1 . .
Qatar 0.0 1137.9 0.4 2417 14 124.2 3.2 72.7 5.6
Republic of Korea 21.9 6.9 234 6.1 24.8 1.8 25.2 14.8 29.0




Saudi Arabia 0.2 28.6 0.2 455 0.3 -3.8 0.3 213.9 0.9
Singapore 6.5 55.8 10.1 212 12.3 24.8 15.3 18.9 18.2
Sri Lanka 0.0 468.2 0.0 490.6 0.1 20.0 0.1 10.6 0.1
Syrian Arab Republic . . . . 0.0 914 0.0 355.4 0.0
Taiwan Province of China 9.3 44.4 13.5 228 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 . .
Turkey 0.0 827.2 0.3 186.1 0.8 1714 2.2 722 3.7
United Arab Emirates 0.4 71.2 0.7 75.7 1.3 120.0 2.9 80.8 5.2
Viet Nam 0.0 741.5 0.0 466.4 0.1 293.2 0.2 142.8 0.6
Yemen .

LATIN AMERICA AND THE CARIBBEAN

Antigua and Barbuda . . .. .. 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 . . 14 395.1 6.9 74.0 1.9

Bahamas 24 451 815 134 4.0 4.7 42

Barbados 9.5 7.6 10.2 7.2 10.9 . .
Belize . . 0.4 200.7 1.1 458 1.6 26.2 2.0
Bolivia 0.0 68.9 0.1 49.1 0.1 214 0.1 . .
Brazil 0.4 61.7 0.7 85.6 1.2 445 1.8 76.9 3.1
Cayman Islands . . . . . . . .. .
Chile 1.3 84.7 2.3 34.4 3.1 46.2 45 30.7 5.9
Colombia 0.1 82.6 0.1 90.5 0.3 149.2 0.7 94.1 14
Costa Rica 0.0 3851.2 0.4 84.2 0.7 64.1 1.1 24.5 1.3
Cuba . . . . . . .

Dominica 83 18.5 39 227 4.8 14 49 . .
Dominican Republic 04 744 0.7 -0.3 0.7
Ecuador 0.1 129.8 0.2

El Salvador . . . . 04 38.6 0.6 . .
Grenada 0.6 515 0.6 0.5 0.6 4204 3.0 70.3 52
Guatemala 0.2

Guyana 0.3

Haiti

Honduras . . . . . . .

Jamaica 0.3 -0.8 0.3 195.5 1.0 68.6 1.7 . .
Mexico 0.2 82.4 0.4 135.7 1.0 117.8 2.2 59.8 34
Netherlands Antilles . . . . . . . . .
Nicaragua 0.0 86.6 0.1 1.5 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
Saint Kitts and Nevis 1.1

Saint Lucia . . . . . . . . .
Saint Vincent and the Grenadines 0.9 4.6 1.0 14.2 1.1 174.0 341 52.3 47
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




Uruguay . . . . 0.8 125.9 1.9 62.9 3.1
Venezuela 0.3 46.9 0.5 76.4 0.8 66.1 1.3 48.0 2.0
Virgin Islands (United States) 1.4 97.5 2.7
OCEANIA
American Samoa .
Fiji . . . . 0.8 . .
French Polynesia 04 350.7 1.7 146.9 43 63.0 7.0
Kiribati
Marshall Islands
Micronesia (Fed. States of)
Nauru . . . . . . .
New Caledonia 0.3 133.8 0.7 202.7 22 83.2 4.1
Northern Mariana Islands
Palau
Papua New Guinea .
Samoa . . . .. . . 0.1
Solomon Islands 0.0 85.6 0.0 22 0.0 91.0 0.1
Tonga 0.3 99.2 0.6
Tuvalu . . . . .
Vanuatu 0.0 49.7 0.0 324.7 0.0

TRANSITION ECONOMIES
Albania . . . . . . . 0.0
Armenia 0.0 254 0.0 9933.0 0.0 100.7 0.1
Azerbaijan . . . . 0.0 140.9 0.0 . .
Belarus 0.0 518.1 0.0 513.5 0.0 109.6 0.0 633.4 0.1
Bosnia and Herzegovina 0.0 602.4 0.0 337.9 0.2 104.3 0.4 191.9 1.0
Bulgaria . . . 21 1341 5.0
Croatia 0.3 . . . 0.6 2255 2.0 179.8 5
Georgia 0.0 54.9 0.0 35.9 0.0 217 0.1 1035.2 0.6
Kazakhstan . . . . 0.0 50.4 0.0 917.4 0.2
Kyrgyzstan 0.0 283.8 0.0 1258.5 0.0 248 0.0 . .
Moldova 0.0 43.5 0.0 304.0 0.1 3341 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
Tajikistan . . .
TFYR Macedonia 0.6 192.1 1.8
Turkmenistan
Ukraine . . . . .
Uzbekistan 0.0 92.9 0.0 50.3 0.0

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




Broadband subscribers per 100 inhabitants

1 | Bermuda . . . . . . 28.9 25.6 36.3

2 | Netherlands 6.6 84.9 12.2 61.9 19.8 27.3 252 26.1 31.7

3 | Denmark (incl. Faroe Islands) 8.3 58.3 13.2 41.9 18.7 324 24.7 21.7 31.6

4 | Iceland 8.4 66.5 13.9 36.4 19.0 41.6 26.9 8.7 29.2

5 | Republic of Korea 21.9 6.9 234 6.1 24.8 1.8 252 14.8 29.0

6 | Switzerland 6.3 70.3 10.7 54.0 16.4 41.0 231 23.6 28.6

7 | Norway 45 93.0 8.7 67.7 14.6 47.0 215 284 275

8 | Finland 5.2 79.2 94 62.9 15.3 45.9 224 214 271

9 | Sweden 8.0 10.2 8.8 55.5 13.7 55.6 214 211 25.9
10 | Hong Kong (China) 15.3 21.7 18.6 18.0 22.0 7.0 235 6.0 249
11 | Canada 1.2 272 14.2 18.8 16.9 226 20.7 13.9 23.6
12 | United Kingdom (incl. Gibraltar) 3.1 108.5 6.4 85.5 11.9 34.1 16.0 35.8 21.7
13 | Qo oo & rorch 28 | M5 | 60 | 835 | 110 | 428 | 156 | 334 | 209
14 | Japan 74 58.5 1.7 31.0 15.3 14.3 17.5 15.2 20.2
15 | lsrael 3.3 187.3 94 52.8 14.3 247 17.8 115 19.9
16 | Luxembourg 1.3 169.5 34 132.6 79 92.1 15.2 30.1 19.8
17 | Taiwan Province of China 9.3 444 13.5 22.8 16.5 15.3 191 3.7 19.8
18 | Belgium 7.9 51.8 12.0 295 15.5 239 19.2 01 19.2
19 | Australia 1.3 97.8 26 98.1 5.2 102.5 10.4 83.6 19.1
20 gﬂgﬁ% States (incl. Puerto Rico and 68 | 405 | 96 | 329 | 127 | 284 | 163 | 168 | 19.
21 | Singapore 6.5 55.8 10.1 21.2 12.3 24.8 15.3 18.9 18.2
22 | Macao (China) 3.9 60.0 6.2 57.6 9.7 42.9 13.9 27.6 17.7
23 | Austria 6.7 10.9 74 B3 10.0 42.0 14.2 213 17.2
24 | Germany 3.9 40.4 515 534 8.4 54.7 12.9 31.6 17.0
25 | Estonia 34 98.4 6.7 242 8.3 60.9 13.3 27.6 17.0
26 | ltaly 1.5 158.2 3.9 97.4 1.7 52.1 1.7 27.3 14.9
27 | Spain 3.0 69.9 5.2 54.5 8.0 40.2 1.2 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 4.7 11.6 19.9 13.9
30 | Slovenia 2.8 2.2 29 98.3 5.8 473 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 3.7 824 6.8 58.0 10.8
33 | Czech Republic 0.2 126.7 0.3 579.6 2.3 89.5 44 141.1 10.6
34 | Malta 4.6 28.0 5.8 64.8 9.6 18.3 1.4 9.3 10.3
35 | Hungary 1.1 137.6 2.6 55.9 41 58.5 6.5 50.3 9.7
36 | French Polynesia . . 04 350.7 1.7 146.9 43 63.0 7.0
37 | Poland 0.3 61.0 0.5 314.9 2.1 53.3 33 112.4 6.9
38 | Chile 1.3 84.7 23 344 3.1 46.2 45 30.7 5.9
39 | Slovakia . . 0.1 537.8 0.9 181.6 26 128.6 5.9
40 | Cyprus 0.7 68.5 1.3 30.0 1.6 95.8 32 81.7 5.8
41 | Qatar 0.0 1137.9 0.4 241.7 14 124.2 32 72.7 5.6
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Table 1.19 (continued)

2002 0550 2008 00t 2004 oo ahs 2005 sgiE 2006

43 | Bahrain 0.7 92.8 1.4 51.9 2.1 40.7 29 77.9 5.2
44 | Grenada 0.6 55 0.6 0.5 0.6 4204 3.0 70.3 5.2
45 | United Arab Emirates 0.4 71.2 0.7 75.7 1.3 120.0 29 80.8 5.2

| sfBugee [ [ [ [ . T at] ] so
47 | San Marino . . 21 . . . . . 48

48 | Latvia 0.4 96.2 0.8 154.9 2.1 226 26 81.2 48
49 | Lebanon 1.0 95.4 2.0 12.7 23 61.1 36 29.7 47
50 | Saint Vincent and the Grenadines 0.9 4.6 1.0 14.2 1.1 174.0 3.1 52.3 4.7

51 | Greece . . 0.1 4071 0.5 210.6 1.4 204.2 44
| @ fMonenego [ [ [ [ ] a2
53 | Argentina 0.3 102.1 0.6 110.0 1.3 67.5 22 83.8 4.0
54 | China 0.4 106.4 0.9 121.8 1.9 49.9 29 85K 39
55 | Turkey 0.0 827.2 0.3 186.1 0.8 171.4 22 72.2 37
56 | Malaysia 0.1 460.1 0.4 1241 1.0 93.6 1.9 81.8 35
57 | Mexico 0.2 82.4 0.4 135.7 1.0 117.8 22 59.8 34
58 | Brazil 0.4 61.7 0.7 85.6 1.2 445 1.8 76.9 3.1
59 | Uruguay . . . . 0.8 125.9 1.9 62.9 3.1
60 | Brunei Darussalam 0.8 31.8 1.1 61.2 1.8 25.1 22 26.2 2.8
|61 [RussienFederatn [ oo . [ . | . [ os| s3] 1] e3] 20]
62 | Belize . . 0.4 200.7 1.1 458 1.6 26.2 2.0
63 | Venezuela 0.3 46.9 0.5 76.4 0.8 66.1 1.3 48.0 2.0
| o4 TPRMacedoia [ . [ . [ . [ ] . T os] mi] 18]
65 | Mauritius 0.0 3124 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 | Maldives 0.1 155.6 0.2 37.8 0.2 188.7 0.7 122.6 15
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

75 | SaudiArabia 0.2 28.6 0.2 455 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 . . . . 04 744 0.7 -0.3 0.7
78 | Iran (Islamic Republic of) 0.0 79 0.0 5.8 0.0 6.1 0.0 2079.9 0.7
| mcewga [ oof s9] oof 9] 00| ar7[ o1] 10352] 06|
80 | VietNam 0.0 7415 0.0 466.4 0.1 2932 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
| o3[Modoa [ oo 4s] oof oo ot 3u1[ 02] t0e7] 05
84 | Tunisia . . 0.0 8.5 0.0 4745 0.2 162.5 04
85 | Cape Verde . . . . 0.1 2242 0.2 771.3 0.3
86 | Nicaragua 0.0 86.6 0.1 1.5 0.1 108.2 0.2 75.9 0.3
87 | Egypt 0.0 407.5 0.0 860.6 0.1 134.5 0.2 712 0.3
88 | Paraguay 0.0 -2.5 0.0 510.7 0.1 76.5 0.1 179.4 0.3

INFORMATION ECONOMY REPORT 2007-2008



CHAPTER 1 TRENDS IN ICT ACCESS AND USE 87

Table 1.19 (continued)

2002 20550 2008 0otk 2004 oo ahs 2005 Jechande 206

o |seegal | 00| 3| 00| 86| or| t2s| 02] 4| 02
91 | India 0.0 67.7 0.0 64.9 0.0 445.0 0.1 74.4 0.2
92 | Srilanka 0.0 468.2 0.0 490.6 0.1 20.0 0.1 10.6 0.1

| o3lBebns [ oo sw1[ 00| s185[ oo w96 ool e i
94 | Gabon . . 0.0 279.5 0.0 128.0 0.1 -22.5 0.1
95 | Zimbabwe . . 0.0 92.1 0.1 29 0.1 -1.6 0.1
96 | Ghana . . . . . . 0.0 553.7 0.1
97 | Equatorial Guinea . . . . . . . . 0.0

98 | Pakistan . . . . 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 3147 0.0
101 | Burkina Faso 0.0 182.9 0.0 2.8 0.0 70.9 0.0 534.7 0.0
|t fabaia [ [ [ [ . ] oo
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 | Benin 0.0 -3.3 0.0 2735 0.0 134.2 0.0 -12.0 0.0
107 | Afghanistan . . . . 0.0 52 0.0 118.4 0.0
108 | Cameroon . . . . . . . . 0.0
109 | Myanmar . . . . . . 0.0 66.8 0.0
110 | Ethiopia . . . . . . . . 0.0

Developed economy.
Developing economy.

Source: UNCTAD calculations based on the ITU World Telecommunication/ICT Indicators database, 2007.
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Argentina: Data from the “Encuesta Nacional a Empresas sobre Innovacién, Investigacién y Desarrollo y
Tecnologias de la Informacién y de las Comunicaciones” conducted by the Instituto Nacional de Estadistica y
Censos de Argentina (INDEC). The survey refers only to the manufacturing sector. Enterprise size is defined
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
any of the output classifications (for example, state and territory or industry); a more robust source of counts of
Australian businesses is available from the ABS Business Register, Counts of Businesses (cat. no. 8161.0.55.001).
Data refer to enterprises with five or more employees. Enterprises “transacting with Government organisations/
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
at least once a week”. “Proportion of enterprises using the Internet that receive orders online” (B7) refers to
“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)”.
“Proportion of enterprises accessing the Internet by fixed line connection of 2 Mbps or more” (B9.d) refers to
“percentage of enterprises with broadband access”. “Proportion of enterprises accessing the Internet by fixed
line connection under 2 Mbps” (B9.c) refers to “percentage of enterprises connecting to the Internet via another
fixed connection (e.g. cable etc.)”. “Proportion of enterprises accessing the Internet by other modes of access”
(BY9.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.ii) 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 20006, 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 (Relagao Anual de Informacoes
Sociais, or Social Information Annual List), which covers approximately 97 per cent of the formal sector.

Bulgaria: Data from the annual “Survey on ICT usage in enterprises” conducted by the National Statistical Institute.



For 2005, “other modes of access” to the Internet (B9.¢) 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 Estadistica.

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 Econémico TIC” (ICT Economic Census) conducted by the Direccién 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: Data from the 2007 survey on “Use of ICT in businesses” conducted by the Central Agency for Public
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 Austtia.
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
Mbps” (B9.d) refers to dedicated circuits (not fixed-line) or unswitched connections with capacity dedicated to the
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.



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”
and “fixed line connection of 2 Mbps or more” (B9.c and B9.d) refer, respectively, to under 1.5Mbps and 1.5Mbps
or more. “Other modes of access” (BY.¢) 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
by the Central Statistical Bureau. “Fixed line connection of 2 Mbps or more” (B9.d) refers to all types of fixed
broadband (DSL and other fixed Internet connection, e.g. cable, leased line) and includes connection speeds under
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
Office. The results of this survey refer to the sample and have not been extrapolated to the target population.

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
ISDN (B9.b). Enterprises “accessing the Internet by fixed line connection under 2 Mbps” (B9.c) refer to any fixed-
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 (Direccién de Estadistica y Censo) of the Contraloria General
de la Republica. Preliminary figures.

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



services” conducted by the National Statistical Office and the State University Institute of Stastical Studies and the
Knowledge Economy. Enterprises using the Internet for “banking or accessing other financial services” (B12.c)
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: “Proportion of enterprises using Internet that receive orders online” (B7) refers to “percentage of
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)”
conducted by the National Statistical Office. Data refer to enterprises with 16 or more employees. Enterprises
accessing the Internet “by fixed line connection of 2 Mbps or more” (B9.d) refer to xDSL. Enterprises accessing
the Internet “by other modes of access” (B9.¢) 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.



Bigné E, Ruiz C, and Sanz S (2007). Key drivers of mobile commerce adoption: an exploratory study of Spanish
mobile users”, Journal of Theoretical and Applied Electronic Commerce Research, Universidad de Talca, Chile, vol.
2(2), 48-60, http://wwwjtacr.com/.

Brazilian Internet Steering Committee (20006). Swurvey on the Use of Information and Communication Technologies in Brazzl
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O’Donnell ], Jackson M, Shelly M, and Ligertwood ] (2007). Australian case studies in mobile commerce, Journal of
Theoretical and Applied Electronic Commerce Research, Universidad de Talca, Chile, vol. 2(2), pp. 1-18, http:/ /www.
jtacr.com/.
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. 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.

. Onthis, the I'TU 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 ICTSs
(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/
wortldinformationsociety/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:
SPEECH/06/772.

. See http://www.fibreforafrica.net/ and http://mybroadband.co.za/news/Telecoms/827.html; http://
www.scidev.net/News/index.cfmrfuseaction=readNews&itemid=3825&language=1.

. O’Donnell et al. (2007) state as follows: «mServices encompass a wide range of wireless applications
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
generally entail some aspect of business process reengineering. These areas overlap and the definitions are
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.

10. WiBro is high-speed wireless Internet and data network access over a wide area.

11. Eurostat, Statistics in Focus, 28/2006.

12. A magquiladora 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.



13.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
focus 28/20006, http://epp.eurostat.ec.curopa.cu/cache/ITY_OFFPUB/KS-NP-06-028/EN/KS-NP-06-
028-EN.PDFE.

14.B2C trade volume for 2006 was 3.6 trillion Won (KRW) and B2B trade volume was 366.2 trillion KRW; at
an exchange rate of 1 KRW = $0.00109292. Live rate of 28 September 2007 at http://www.xe.com/.

15. As at 30 June 2007. See http://www.alibaba.com/.
16. http:/ /www.financialexpress.com/print.php?content_id=167102.

17.Interview with Mr. Walid Kooli, focal point for e-commerce at the Tunisian Ministry for Trade and
Handicrafts, in the ITC e@work newslettet, September 2007.

18.See http:/ /www.strategyanalytics.net/ and http://www.ifpi.org/.






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, 20054, 20062). Only a few developing
countries have a significant ICT goods industry. At
the same time, the development of efficient and cost-
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
in the ICT-producing sector and contributes to GDP
growth. ICTSs 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
production, trade and investment since the mid-1990s
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
global value-added chain and in shifting parts of
production to different geographic at locations. This
process has now been extended to also take into account
the service industry and delocalization to lower-cost
markets. By using ICTs, firms are able to exchange
knowledge and information online from anywhere in

the world, communicate just-in-time with clients and
suppliers, and deliver services efficiently and promptly.
Through outsourcing and offshoring, services can be
provided by more cost-effective suppliers. This has
contributed to a major shift in production from high- to
low-cost locations, as well as a shift in investment and
trade flows. At the international level, this has resulted
in deeper specialization, with more productivity-driven
gains on the outsourcet’s side and more employment-
driven gains in the host country.

Second, the ICT-producing sector itself is highly
globalized. ICT components and parts, and telecom
and computer equipment, are manufactured in very
different locations, and there are significant shifts in
production, from developed to developing counttries.
In 2004, the ICT sector had a lead role in international
trade (13 per cent), mergers and acquisitions (20 per
cent) and business value-added (9 per cent) (OECD,
2006a). In some Asian developing countries, the ICT
sector contributes up to 17 per cent (Malaysia) and
21 per cent (Philippines) of business-sector value-
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
are increasingly a destination for FDI flows in the
ICT sector, especially for ICT services (UNCTAD,
2004). While most of those flows are targeted to
Asian emerging economies, they account for larger
shares of GDP in smaller developing countries. This
corresponds to a general increase in FDI flows to
developing countries, primarily in services: in 2005, in
developing regions, more than half of all cross-border
mergers and acquisitions (M&As), amounting to more
than $167 billion, took place in the services sector.”

This chapter will review major developments in the ICT
industry during the past 10 years. In particular, it will
highlight the role of the ICT sector in global economic



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
are developing their knowledge-based economies.
The chapter will argue that the ICT-producing sector
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
will provide up-to-date information on some of those
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
data on ICT sector value-added and employment.
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
out jointly with the Government of Egypt (box 2.1).
The chapter will feature some of the key findings of
the survey throughout the various sections. Given the

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
advantage in this field. International sourcing in the
ICT industry is reflected in investment and trade
flows, employment figures and national ICT strategies.
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
which entered into force 10 years ago, and will make
suggestions on possible further work related to the
review of the ITA.

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
obtaining detailed firm-level information. UNCTAD assisted ITIDA in the design of a questionnaire. The main aim of the questionnaire was to
identify the product portfolio of the Egyptian ICT sector, its imports and exports as well as key trading partners, the workforce, key financial
indicators, participation in public support programmes and remaining obstacles to growth. The data were collected, verified and entered into
a database by ITIDA, in cooperation with a local counterpart. The subsequent data analysis was carried out by both UNCTAD and MCIT.

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.

The results of the survey will be used to fine-tune ICT policymaking in Egypt. In the first stage, the data will help to benchmark the performance
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.



The production of ICTs is undergoing a shift from
technology-oriented products, which dominated in the
late 1990s, to commercial, often user-driven, and new
applications of 1CTs. 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 1CTs, global communication and
access to information, is growing and impacting on
the ICT supply side, influencing production and firms’
decisions.

According to the World Information Technology and
Services Alliance (WITSA), which is monitoring the
global ICT market, global ICT spending grew at 8.9 per
cent annually between 2001 and 2005, representing 6.8
per cent of global GDP. In 2006, ICT spending slowed
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
firms grew by an annual 4.3 per cent and reached $3
trillionin 2005. With regard to specific sectors, revenues
grew by 8.3 per centin the services and software sectors,
6.1 per cent in the telecommunications sector, 5.1 per
cent in the IT equipment sector, and 3.3 per cent in
the electronics and components sector. In the area of
communications equipment, revenues decreased by 4.1

per cent (OECD, 20006a).

The top 50 ICT firms are primarily from Europe
(Germany, the United Kingdom, France, Netherlands),
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North America (United States) and Asia-Pacific (Japan,
Republic of Korea, Hong Kong (China), China,
Singapore). In 2005, the revenues of the top 10 ICT
firms ranged from $60 billion to $100 billion. However,
an increasing number of the top 50 ICT firms are from
developing economies, such as Samsung Electronics
and LG Electronics (Republic of Korea), China
Mobile (Hong Kong, China), China Telecom (China),
Hon Hai Precision (Taiwan Province of China) and
Flextronics (Singapore), with 2005 revenues ranging
from $15 billion (Flextronics) to $48 billion (Samsung
Electronics) (OECD, 2006a).

During the past decade, there has been a clear
tendency to migrate the production of electronics
from high-cost to low-cost locations (see chart 2.1).
Asia-Pacific continues to be the fastest-growing region
for electronics production (table 2.1). Asia’s electronics
industry grew from 48 per cent of world production in

Europe 220.4 2475 279.1 285.8 9.0
Americas 317.6 314.1 334.3 341.9 25
Japan 162.4 180.2 197.8 202.3 7.6
AsialPacific 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 1056.8 1143.0 1275.6 1338.9 8.2

Source: Reed Research, presented by Ernie Santiago, SEIPI, WTO ITA Symposium, 28 March 2007, Geneva.



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.

Even though FDI from other companies followed, Intel remained the largest ICT-producing firm in the country. Its impact on the country’s
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
industry (see chart 2.3). Intel accounts for 20 per cent of total exports. In addition, there are a number of qualitative benefits, such as
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 Tecnolégico 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
only 10 per cent of those new graduates, other multinational enterprises and local firms can benefit from the increase in the number of those
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.
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Source: UN COMTRADE. Source: presentation by Emmanuel Hess, CINDE (Costa Rican
Investment Promotion Agency), WTO ITA symposium, 28 March
2007, Geneva.

2002 to 52 per cent in 2005, mainly in China and Japan. In recent years, the ICT services industry has
ICT production also has an important or increasing experienced strong growth, including in economies
role in countries in other regions, such as Costa Rica that are important suppliers of ICT goods (see box 2.3,

(box 2.2), Chile, Finland, Israel and Mauritius. Philippines). Those developments have been fostered



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
in the Philippines is heavily dominated by foreign firms, which account for 72 per cent of firms in the sector (30 per cent are from Japan, 10
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
billion (in 2004) to $12 billion (in 2010), with the largest growth expected in customer care (contact centres) and back-office operations
(business processing).

Contact Centre (2007) 146 150 000 93 750 2688 90

Business Processing 62 22500 180 80

(2006)

Animation (2006) 40 4500 40 25

Medical and legal 66 9675 126 80 98—99 accuracy
transcription (2007) rate
Engineering design 14 4000 48 30

(2007)

Software design (2007) 300 16 000 272 40

Source: Based on the presentation by Erie Santiago, SEIPI, WTO ITA Symposium, 28 March 2007, Geneva, and updated with information

received from the Philippine Government in July 2007.

Notes: Data provided for 2005 as of first quarter 2006 and for 2006 as of first quarter 2007.

by the growth in outsourcing of ICT and 1CT-enabled
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,
Egypt (box 2.4) and the Philippines, as well as several
of the transition economies, such as Croatia, Poland
and Romania.

The telecommunications sector in particular continues
to grow strongly. In the OECD countries, revenues
increased each year during the past decade and
exceeded § 1 billion in 2005, contributing more than
3 per cent to GDP (OECD, 2007a). Similarly, in some
developing countries, the telecommunications sector

has experienced significant growth, for example in
Brazil, Chile, Malaysia, Mexico and South Africa.

In the OECD countries, ICT sector value added as a
share of total business-sector value added continues to
increase overall. After the 2000 downturn, the strongest
recovery can be observed in the Republic of Korea and
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



According to the MCIT/ITIDA-UNCTAD survey of 151 businesses in the Egyptian ICT sector, average firm revenue growth increased
gradually from 16 per cent in 2004 to 26 per cent in 2006, with a greater variation in the revenue growth rate of firms. In 2006, several small
and medium-sized enterprises achieved higher sales growth than in the previous two years, when most growth occurred in the largest firms.
At the same time, findings suggest that revenues of foreign-owned firms also grew faster.

The increase in ICT sector sales went hand in hand with growth in ICT exports. Results from the survey indicate that while domestic sales
show a more equal composition between ICT goods and services, export sales of the ICT industry concentrated mainly on services. In 2006,
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
cent (CAGR) annually from 2000 to 2006, while services increased more slowly (9 per cent CAGR). Telecommunications equipment and
audio and video equipment account for more than three quarters of exports and experienced the most dynamic evolution since 2000. The
main importers of Egyptian ICT goods were neighbouring countries in North Africa (Algeria and Sudan) and the Middle East (Kuwait and

Jordan).

Kingdom continued to have high ICT sector value-
added shares, whereas those shares have been falling
in Ireland and Austria. At the same time, new member
countries, such as Hungary, Slovakia, Romania and
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
OECD ICT sector definition (OECD, 2007b). Among
the developing countries, ICT sector value added as
a share of total business-sector value added is still
small, with the exception of some Asian countries.
Growing shares can be observed in smaller economies
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
manufacturing had an insignificant share. The ICT
sector represented 3.4 per cent of GDP in 2004.°

In India, which is one of the largest producers of
ICT services, the contribution of the IT software
and services sector to GDP increased from 1.2 per
cent (1999) to 5.4 per cent (2006). The figures do not
include the telecommunications sector, the third largest
in the world and which has grown at an average rate of
40-45 per cent during the last two years (WTO, 2007).
The total services contribution to GDP increased

from 50 per cent (2000-2001) to 54 per cent (2005—
2000), compared with a stable contribution of the
manufacturing sector and a declining contribution by
the agricultural sector.

= US parent companies —— MOFAs, Singapore

MOFAs, China ~  -=====- MOFAs, Malaysia
= MOFASs, Asia Pacific

MOFAs, Latin America

N
o

W
a

@
o

N
o

N
o

o —
_— ——

10

Value added / sales ratio (per cent)

5
1999 2000 2001 2002 2003 2004

Source: Presentation by Jacob Kirkegaard, UNCTAD-OECD-ILO expert
meeting, Geneva, 5 December 2006.

Note: MOFAs refers to majority-owned foreign affiliates.



CHAPTER 2 THE ICT PRODUCING SECTOR AND THE EMERGING SOUTH
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According to Chinese sources, the value added of the
“information industry” in China reached 7.5 per cent of
GDP in 2004, an increase in value by 30 per cent from

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

INFORMATION ECONOMY REPORT 2007-2008




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)* In 20086,
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
and quality assurance (see chart 2.8). Even though the IT workforce represents less than 1 per cent of total employment, it is an important
growth sector.

Domestic demand for ICT professionals in Sri Lanka is greater than
supply. For example, in 2007 the overall (new) demand for ICT
U0 professionals is 7,672, of which 5,755 graduates will be required to

45000 fill the job vacancies. The job categories with the greatest demand
40 000 for IT workers are programming/software engineering, testing/
35 000 quality assurance and technical support (chart 2.8). However,
30000 only 2,216 IT graduates will be added to the workforce, and, after
25 000 adding the supply of ICT-related graduates, there will thus be a
20 000 shortfall of 2,555 graduates. Furthermore, the attrition rate for IT
1B @ jobs doubled between 2004 and 2006, reaching 13 per cent. This
e L 5i05C increased the shortage in the supply of ICT professionals and will
5000 reduce the likelihood that demand will be met by supply.

2003 2004 2005 2006 2007(est) 2008(est.)
Source: SLICTA (2007).
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Areduction in the attrition rate and the industry’s willingness to recruit IT-related degree holders and advanced diploma holders, as well non-
IT graduates, may help bridge the gap. Both an increase in the number of IT graduates and an improvement in their quality are necessary.
It will be a challenge to meet this goal in view of the insufficient specialization in IT courses at degree and postgraduate levels, and because
courses are not tailored to particular job categories. For instance, “testing and quality assurance” is a job category that has seen rapid growth
in the number of employees over the past two years, but there are no academic courses tailored to that job category. Furthermore, IT training
institutions lack qualified teaching staff that could impart essential and complementary skills to graduates and improve their qualifications. A
further explanation for the reduced supply of IT professionals is related to “brain drain”, mainly to India, where companies find it an advantage
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
employ about three quarters of the IT workforce. By contrast, in the IT industry, almost 80 per cent of the workforce is employed by small and
medium-sized enterprises (under 300 employees), a significant increase from 2004, when they employed 53 per cent of the IT workforce. A
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.

Government
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IT
61%

Other
29%

IT

Government
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Source: SLICTA (2007).

Notes: 43 per cent of the overall workforce has a degree or a higher qualification in IT. Women represent 21 per cent of the overall IT

workforce.

of total value added in 2004 for total services, which
is still relatively low compared with OECD countries.
Available data from United States foreign affiliates
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).

In the OECD counttries, between 1995 and 2003 ICT
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
manufacturing (66.6 per cent in 1996) to primarily
services (54.6 per cent in 2004), a trend which is
likely to be observed in other OECD countries as

well (Bednarzik, 2005). The share of the ICT sector
workforce in the total business-sector workforce is
highest in the Republic of Korea, accounting for more
than 10 per cent in 2003 (chart 2.6). As in the case
of the ICT sector value added, ICT-workforce shares
are increasing in some EU countries, such as Finland
and the United Kingdom, but are decreasing in others,
such as Ireland, Sweden and the Netherlands. Available
figures from developing countries point to small but
increasing shares in countries such as Cuba and Egypt.
In Chile, ICT sector activities generated 50,769 jobs in
2004, equivalent to 1 per cent of all jobs in the economy.
More than 50 per cent of the persons in those jobs
are considered to be highly qualified professionals and
technicians. The creation of high-skilled jobs in the
ICT sector has also been confirmed by a recent study
carried out in Sti Lanka (box 2.5).
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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
over 18 million, with a relatively high share of female
employment in some developing countries (box 2.6)
(ILO, 2007). Employment in this sector declined in the

1990s and until 2002, when the sector started booming,
with China as the engine of growth (see section D.2.).
Employment in the sector is highly concentrated, with
20 countries accounting for 87 per cent of world total
employment. Among the largest employer countries
are China, Japan, the United States, the Russian



United States Declining Declining Declining Loss of 550,000 jobs
Japan Deﬂgirr;grggégtﬁlady Declining Slightly declining Loss of 400,000 jobs
Germany Declining Steady Slightly declining Loss of 100,000 jobs
The Russian Federation Increasing since Increasing Declining N/A

8 8 Increase of ] Increase of 167,000 jobs
Thailand Loss of 18,000 jobs 101,000 jobs Increase of 84,000 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 ggdoggéz?s (2003 N/A

: Increasing since Increasing since o
Mexico 2003 2003 Declining N/A

) . Increase of 65,000 jobs

Indonesia N/A N/A Increasing (1998 and 2001)

Source: UNCTAD, based on ILO (2007).

N/A = not available.

Women account on average for almost 40 per cent of the workforce in the electrical and electronics production, with large differences
between countries and industries (table 2.4) (ILO, 2007). In the manufacture of office, accounting and computing machinery, women’s share
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
India and Malaysia are very low. In the manufacture of radio, television and communication equipment, women’s share of total employment
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.

) . . . 10 per cent — 64 per cent in developing economies
Office, computing and accounting machinery 40 per cent 25 per cent — 40 per cent in developed economies
) . 13 per cent — 60 per cent in developing economies
SR B e I S/ EEI 16 per cent — 50 per cent in developed economies
Radio, TV and communication equipment NA 20 per cent — 72 per cent |.n developing econom.les
17 per cent — 62 per cent in developed economies

Source: UNCTAD calculations, based on ILO (2007).

N/A = not available.




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,® and a fourfold increase in the total number of ICT companies® 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
companies’ are present in the Egyptian market and they employ some 50,000 people.® This amount corresponds to a small share of the total
active workforce of 18 million,® 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.”® 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
workers employed as software and multimedia developers and analysts compared with other occupations. This finding reveals the potential
for high staff turnover for this specific type of occupation.
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Egypt is recognized as one of the few African countries where women'’s participation in ICT is more pronounced." 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."

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.

According to the MCIT/ITIDA UNCTAD study, domestically owned firms employ relatively more women in the ICT sector compared with
other businesses. Foreign-owned or joint ventures employed less than a fifth of the total surveyed workforce, corresponding to a reduced
share of foreign ownership in the Egyptian ICT sector. Also, a larger female participation is found in firms with a certain experience in the
market, founded some 10 years ago (both absolute and relative). Younger ICT firms, founded in 2002 or before, tend to employ relatively
fewer women.



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.
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Federation, Germany, and the Republic of Korea
(charts 2.11 and 2.12). The Republic of Korea, where
the electronics industry has been an important part
of the economy since the 1980s, there is a shift from
high- to low labour-intensive production, as well as an
improvement in labour productivity. This has led to a
deceleration of employment in the sector, which grew
annually by only 3.5 per cent (between 1997 and 2004),
whereas total production grew by 9.4 per cent. The
most significant growth in employment (13.7 per cent
CAGR) occurred in the area of consumer products,
such as television and radio transmission devices, and
telephones.

The three main sub sectors are office, computing
and accounting machinery, electrical machinery and
apparatus, and radio, television and communication
equipment. Between 1997 and 2004, most of the
largest employer countries in all three sectors had flat
or declining employment. In the United States 550,000
jobs (over 30 per cent) were lost from the workforce,
in Japan 400,000 jobs (20 per cent) and in Germany
100,000 jobs (14 per cent). On the other hand,
countries that increased their employment levels in
one or several of the industry segments include China,
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the Russian Federation, Thailand, Indonesia and the
Philippines.
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Given the strong growth of international sourcing
during the past few years, the question of how many



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
ininformation technology due to international sourcing
have been estimated at 1,570 (in 2005), or 14 per cent
of all job losses due to international sourcing.” These
figures are insignificant compared with the more than 2
million jobs lost in manufacturing in the EU 15 during
the period 1996-2004. However, the types of jobs
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
originate (see chart 2.15). This is largely explained by
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
in countries such as France, Germany, the United
Kingdom and the United States."

The past decade has witnessed strong growth in 1CT-
related trade and investment flows. The slowdown
after the NASDAQ crash in 2000 was fully reversed
by 2005, with growth rates in ICT goods trade equal to
those in overall manufacturing trade and above-average
growth in ICT services trade. Global ICT trade has
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
destination for FDI flows, especially for ICT-related
services (UNCTAD, 2004). Over the last decade, 14,566
completed cross-border M&A deals targeted the ICT
sector and ICT sector companies concluded 11,634
deals. Available data on ICT sector cross-border M&As
show an increase in value for target countries from $22
billion (1995) to $134 billion (2005) and in the number of
deals from 386 (1995) to 1,475 (2005) (OECD, 2006a).
For non-OECD countries, the value has increased from
$2.9 billion (1995) to $106 billion (2005). In 2005, most
cross-border M&A deals were in ICT services (610),
followed by telecommunications (323) and electronics
(190), which, combined, accounted for 76 per cent of
all deals. The fastest growth has been in ICT services
and telecommunications. In particular, South—-South
investment flows in the telecommunications sector are
on the rise, driven by large TNCs from such countries
as South Africa, Malaysia and Mexico (World Bank,
2000).
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South Asia, East Asia and South-East Asia are the main
magnet for FDI inflows into developing countries,
which reached $165 billion in 2005, representing 18
per cent of world inflows. Manufacturing FDI has
been increasingly attracted to South, East and South-
East Asia, although specific locations have changed as
countries have moved up the value chain. This has
included large inflows into the electronics industry

(UNCTAD, 2006b).
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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
exports of all merchandise goods increased from 13
per cent in 1996 to 15 per cent in 2005. Between 1996
and 2005, world exports of ICT goods increased at
a higher CAGR than total world merchandise exports
— at an annual rate of 9 per cent compared with 8 per
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cent. However, this is largely based on high growth in
the late 1990s, whereas growth rates have been stable
since 2001.

Since 1996, the value of world exports of ICT goods
has more than doubled, reaching $1.5 trillion in 2005.
Between 1996 and 2005 the value of merchandise
exports increased by 94 per cent, while ICT goods
exports increased by over 116 per cent (chart 2.10).
This is despite high commodity prices in 2005 and
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20006, 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
Technology Agreement (ITA). Today, 93 per cent of
WTO ITA products are imported duty-free, with larger
tariff cuts by developing countries than by developed
countries. An assessment of ITA’s 10 years of existence
is provided in section E.

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 20006 its exports
totalled $299 billion (see section D). China’s exports
value increased by an annual 36 per cent between 1996
and 20006, up from $19 billion in 1996, when it was the
eleventh largest exporter of ICT.

Other large exporters of ICT goods include developed
economies such as Germany, the United Kingdom,
France, Netherlands and Japan and developing
economies, such as the Republic of Korea, Singapore,
Taiwan Province of China, Malaysia, Thailand, the
Philippines and Mexico. While in 1996 the largest
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
world’s largest ICT goods exporters. Annex 1 provides
country-level data on ICT exports during the past
decade. Chart 2.17 shows the shift in ICT goods
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
(see charts 2.20 and 2.21). Since 2005, Mexico has
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
American countries (such as Nicaragua, Honduras and
Colombia) increased rapidly. In Indonesia, exports
of electronic components picked up in the aftermath
of 2000, with the main destination being Singapore.
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However, computer and related equipment remained
the Indonesian ICT export category with the highest
value in 2006. Countries in South-East and East Asia
were the main trading partners, with an exceptionally
large increase in exports of computers and related
equipment from Indonesia to China.

e Among developing countries in Latin America,
the Caribbean and other America, Mexico had
a 2.9 per cent share of world exports of ICT
goods in 2005 and registered a CAGR of 13 per
cent between 1996 and 2006 (compared with 7
per cent for total exports). Other developing
countries in that region such as Guatemala,
Colombia and Honduras also had higher growth
in ICT goods exports between 1997 and 2005
compared with overall exports, and above-
average growth compared with all developing
countries.  Although they do not currently
have significant shares in world exports, they
grew significantly from very low initial export
values in 1997. Countries such as Brazil and
Costa Rica, which started with higher export
values in 1997, also had higher CAGRs than the
overall exports and higher than all developing
countties' export.

e In Affrica, developing countries' ICT export
values are small. However, Mauritius, Uganda
and the United Republic of Tanzania recorded
substantial growth (over 50 per cent each)
between 1997 and 2005, which is well above
their total export growth and above the average
of all developing countries' ICT goods exports
CAGRs. Other countries such as Cape Verde,
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).

e 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
in the region and also had high CAGRs of 50
per cent and 18 per cent respectively between
1997 and 2005, which are well above the overall
export growth rates or those of the developing
countries' expotts.

e Hast Asia dominates trade in ICT goods. In
Asia, a number of developing economies such
as China, Hong Kong (China), the Republic of
Korea, Singapore, Malaysia, Taiwan Province of
China, Thailand and the Philippines ate either
among the top 10 exporters of ICT goods or
have important export shares, comparable to
those of developed countries. China, Hong
Kong (China), the Republic of Korea, Indonesia,
Turkey and India, which have the highest export
values (in billions of dollars) in the region, also
had higher CAGRs than the overall export
CAGRs between 1997 and 2005.

The least developed countries (LDCs) account for only
a small share of global ICT trade (less than 1 per cent,
which is slightly higher than their overall share of world
merchandise exports). However, their overall CAGR in
ICT goods exports between 1997 and 2004 was high,
at 25 per cent. This was largely influenced by strong
growth in some of the LDCs' exports. For example,
Uganda and the United Republic of Tanzania were the
two countries that registered very high CAGRs (57 per
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
terms of exports to Singapore, China and Hong Kong
(China). Imports of ICT goods from LDCs into the
European Union enjoy duty-free market access either
under the ITA agreement or under the EU's Everything
But Arms initiative (since 2001). In 20006, as much as 75
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.

On the importing side, the major importers of ICT
goods since 1996 include developed countries such
as the United States, Germany, the United Kingdom,
France, the Netherlands and Japan. Developing
economies suchas China, Hong Kong (China), Malaysia,
Thailand, the Philippines and Mexico gradually
increased their imports of ICT goods, overtaking



Madagascar 553 545 4 656 0.2 192.3
Uganda 508 12103 58 805 57.3 120.4
Senegal 1219 6161 24 066 26 97.6
United Republic of Tanzania 105 2161 2179 54 0.4
Bangladesh 139 8650 N/A 80.4 N/A
Mozambique N/A 7244 1914 N/A 48.6

Source: UN COMTRADE.
N/A = not available.

other developed economies such as Italy and Canada,
which were among the 10 largest importers in 1996, or
Sweden, Switzerland and Austria, which were among
the 20 largest importers in 1996. In fact, in 2000,
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,
Japan and Singapore have decreased.

See Annex 1 for ICT goods imports by country.

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 1CT
goods in the mid-1990s to developed countries being
the main importers in 2005. Transition countries in
South-East Europe, CIS countries and countries in
Oceania import only a small share of ICT goods.

Overall imports of 1CT goods have grown faster than
imports of other goods. The share of world imports

of ICT goods in world imports of all merchandise
goods increased from 13 per cent in 1996 to 15 per
cent in 2005. Between 1996 and 2005, world imports
of ICT goods increased at a higher CAGR than total
world merchandise imports — at an annual 9 per cent
CAGR compared with 8 per cent.

e 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
2005 and registered a CAGR of 12 per cent
between 1996 and 2006 (compared with a 7 per
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
between 1997 and 2005 (17 per cent and 25
per cent respectively) than total annual import
growth (10 per cent).

Madagascar
Million $ M Imports of ICT goods [ Exports of ICT goods Million $
90 180
80 160

60 120

Senegal

Million $
250

200

%[uumm . llhll[m Eé- -IlLlllMﬂ

Source: UN COMTRADE.



Billion $

500
450 Exports from developed to o
. developed economies @
400
o = o
350 = o =
300 =

Exports from developing to
developed economies

250

200
150 Exports from developed to
developing economies
100
Exports from developing to
50 developing economies

0

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Source: UN COMTRADE.

Developing countries in Africa have very
small import values and do not command
significant shares of world imports of ICT
goods. Nevertheless, some countries' imports,
for example those of Mauritius, Uganda and
Senegal, grew at CAGRs of over 20 per cent
between 1997 and 2005, which is well above the
overall CAGRs for imports (albeit starting from
low levels).

A number of developing economies in Asia
such as China, Hong Kong (China), Singapore,
Malaysia, the Republic of Korea, the Philippines,
Thailand and India have significant shares of

world imports. The share of China's imports
of ICT goods in its imports of all merchandise
goods increased from 12 per cent in 1996 to 31
per centin 2006. Between 1996 and 2006, China's
imports of ICT goods increased at a higher
CAGR than its total merchandise imports—at an
annual 32 per cent CAGR compared with 20 per
cent.

Countries in South-East Europe and the CIS
do not have significant shares of world imports
of ICT goods. However, Romania and Croatia
experienced high CAGRs between 1997 and
2005 (19 per cent and 11 per cent respectively),
which were above the overall 10 per cent CAGR
for imports.

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
imports in total ICT goods imports is small (1.1 per cent
in 2005). Their overall CAGR for ICT goods imports
between 1997 and 2004 was 17 per cent. In some LDCs
(Madagascar, Uganda and Senegal) import growth

rates are below average, while exports are increasing
at above-average rates (chart 2.22). This points to the
growth of the domestic ICT sector, which increasingly

serves the domestic market with ICT goods.

Developed to developed economies 455.118 1.3 -2.9 11.1 30.1
Developed to developing economies 239.541 25 -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 16.7 251
Developing to developing economies 410.554 16.8 7.5 23.0 271
Developing to transition economies 4.291 70.6 52.4 32.6 0.3
Transition to developed economies 1.710 -22.5 -23.2 25 01
Transition to developing economies 889 0.8 -1.6 6.3 01
Transition to transition economies 716 13.6 7.8 14.2 0.0

Source: UN COMTRADE.



In 2004, exports from developing to developing
countries (i.e. South—South) exceeded those from
developing to developed countries (chart 2.23). The
$410 billion value of South—South trade in ICT goods
had almost equalled the $450 billion value of North—
North trade, and is likely to have exceeded it in 20006,
given the strong growth of South—South ICT trade and
the relatively weaker growth of North—North trade
(table 2.6). This confirms the increasing importance
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.

Remarkable is also the flow of ICT goods to transition
economies. Exports from developed and developing
economies directed to transition economies grew
significantly between 2000 and 2005, although they
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
other developed countries. However, imports from
the developing world increased at a CAGR of 13 per
cent between 2000 and 2005, compared with a CAGR
of 1.3 per cent only for imports from developed
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.

Unlike trade in ICT goods, trade in ICT services is
more difficult to capture. An OECD definition of ICT
services based on the Central Product Classification
(CPC) Ver. 2 (2007) was agreed in 2006 (OECD,
2007b). However, the CPC classification is not used
to capture trade in services statistics, which are
mainly estimated using the IME’s BOP classification.
The latter is rather broad and does not identify ICT
services. Therefore, UNCTAD has been using the
concept of ICT-enabled services to analyse trade and
investment flows. ICT-enabled services go beyond
the economic activities described in the ICT sector
classification and include such BOP services categories
as communication services, insurance services, financial
services, computer and information services, royalties
and licence fees, other business services, and personal,
cultural and recreational services (UNCTAD, 2002).

Key trends concerning trade and investment in ICT-
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.
Exports of ICT-enabled services grew faster than total
services exports during 2000-2005, at 11 per cent
compared with 8 per cent. In 2005, the $1.1 trillion
value of ICT-enabled services represented about 50
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In the past two decades the telecommunications sector in all regions of the world has witnessed liberalization and modernization, which
have increasingly attracted FDI. FDI came in the first wave in the early to mid-1990s and was characterized by privatization of State-owned
telecommunications companies, and then in a second wave after the revolution in mobile communications technology in the mid-1990s,
characterized by the introduction of cost-effective digital cellular services. Telecommunications FDI flows to developing countries were
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
and more competitive supply of services as a result of better firm performance (Fink et al., 2002). Research has shown that FDI has led
to improved telecom services and contributed to higher economic growth (Norton, 1992; Roeller and Waverman, 1996). As the telephone
system improves, the business-related costs fall, and firm output increases in individual sectors of the economy. Thus, telecommunications
infrastructure investment and the derived services provide significant benefits because of productivity gains.

From a study carried out by the World Bank, it emerges that 122 out of 154 developing countries financed telecommunications infrastructure
projects with foreign investment between 1990 and 2003 (World Bank, 2006). The foreign investment commitments amounted to $194 billion,
which corresponds to 11.5 per cent of total FDI inflows to developing countries during that period. The same study shows that between 1990
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
Argentina, Brazil, Chile, Colombia, Mexico, Peru and Puerto Rico, as well as in the United States. In 2004, it acquired AT&T Latin America
(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
and voice provider. In 2005, Telmex acquired MClI’s equity stake in Brazilian long-distance operator Embratel. In addition, América Movil, a
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.

Redion of investor East Asia and Europe and Latin America and the | Middle East and South Sub-Saharan
9 Pacific Central Asia Caribbean North Africa Asia Africa

North to South 72 93 90 52 75 51

South to South 28 7 10 48 25 49

East Asia and Pacific 100 24 50

Europe and Central

Asia 100

Latin America and the 100

Caribbean

Middle East and

North Africa 100 36 5

South Asia 40

Sub-Saharan Africa 45

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.




Maturing domestic markets and increased competition, geographical proximity and the withdrawal of some developed-country investors led
to a surge in South-South FDI. From 2001 to 2003, South—-South FDI accounted for over 36 per cent of total inflows and close to 20 per
cent of the total number of telecommunications projects, compared with only 23 per cent and 11 per cent respectively in 1990-1999. This
is primarily attributable to the high cost of acquiring reliable information about foreign markets for relatively small companies. They tend to
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.

The surge in South-South FDI has been significant also because multinational companies either gradually phased themselves out, to be
replaced by regional players, or considered markets too small or marginal to invest in directly and as a consequence invested through
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.

per cent of total services exports, compared with only
37 per cent in 1995 (see chart 2.24). This has created
new export opportunities for developing countries.

Until 2004 the top 10 exporters of 1CT-enabled
services were all from developed countries, but in 2005
India joined the top 10, as the first developing economy
(replacing Hong Kong (China) and overtaking Italy
and Luxembourg), with exports worth $41 billion and
a market share of 3.8 per cent. Its annual growth rate
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between 2000 and 2005 of 37 per cent was higher
than the growth rate of overall world ICT-enabled
services exports. China is catching up quickly and is
among the top 20 exporters and not far behind the
top 10 in terms of export value ($26 billion in 2005).
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
world ICT-enabled services exports. Both developed
and developing countries have seen their ICT-enabled
services exports increase since 2000 (chart 2.25).
Computer and information services exports grew six
times faster than total services exports between 1995
and 2004, and the share of developing countries in this
export sector increased from 4 per cent in 1995 to 28
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
grew at an annual rate of 30 per cent and 19 per cent
respectively between 2000 and 2005, faster than all the
other ICT-enabled services exports in those regions
and faster also than the overall world ICT-enabled
services exports. In Africa, personal, cultural and
recreational services, financial services and computer
and information services grew annually at higher levels
than other ICT-enabled services exports and at higher
levels than the overall world ICT-enabled services
exports (chart 2.20).

International sourcing” of businessactivities/processes
has become an integral element in the discussion on
trade and investment in ICT-enabled services, and the
related shifts from developed to developing counttries.



Available data sometimes distinguish between
outsourcing in the ICT industry and outsourcing in
other industries (BPO), but there is no internationally
agreed definition. Therefore, the data presented below

have to be interpreted carefully.

According to the Everest Research Institute, the
wortldwide outsourcing market size in 2005 was $362
billion, of which IT outsourcing accounted for $§233
billion (64 per cent) and BPO accounted for $129
billion (36 pet cent). '¢

Rising labour costs in the most popular locations,
competitive pressures and improving host-country
environments, have led to a broadening of the
geographical scope of locations for FDI in services and
to offshoring of service activities such as I'T 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.

According to the OECD (2006a), there were 632 export-
oriented FDI projects in IT services worldwide during
2002-2003, 513 call-centre projects and 139 projects
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 I'T services projects, with India accounting
for 118 (19 per cent) of the worldwide total. A total of
33 per cent of the call-centre projects and 47 per cent
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).

The two largest developing economies, China and
India, have been growing strongly during the past
decade. Both countries accounted for an increasing
world GDP share and growth between 1995 and 2003;
the figures are as follows: China 11 per cent (average

GDP share) and 22 per cent (growth share); India 6
per cent (average GDP share) and 11 per cent (growth
share) (Jorgenson and Vu, 2005).

This has impacted on global economic developments
ranging from important shifts in trade and FDI flows
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.!”

1CTs have played a critical role in the expansion of the
two economies. Both economies have benefited from
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
of ICT and ICT-enabled services and the main market
for business process outsourcing (BPO).

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
countries are in the process of shifting from labour-
intensive to knowledge-intensive goods and services.
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.

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
of the “information industry” reached 7.5 per cent of
GDP in 2004, a 30 per cent an increase in value from
2003. Value added of post and telecommunication
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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which is still relatively low compared with the figures
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
increased sharply: in 1997 China accounted for 24 per
cent of global employment in that sector, whereas
that figure was 35 per cent in 2004 (ILO, 2007) (chart
2.27).

China imports mainly high-value-added electronic
components and exports computer and related
equipment, telecom equipment (the area of highest
growth), and audio/video equipment. There is a
tendency to increasingly export final products. Export
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destinations have somewhat shifted to developing
Asia, but are still mainly the United States, Hong Kong
(China), the EU and Japan.

In 1996, ICT goods exports accounted for 12 per cent
of total merchandise exports, a figure that increased
to 31 per cent in 2005. Between 1996 and 20006,
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
exports (charts 2.28 and 2.29). ICT goods exports have
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
had a value of $299 billion in 2006.

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
increased from 12 per centin 1996 to 31 per centin 2006.
Remarkably, in only a year (between 2005 and 20006),
the share of ICT goods imports in total merchandise
imports increased from 26 per cent to 31 per cent. This
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
rate than total merchandise imports between 1996 and
2006 — at an annual 32 per cent CAGR compared with
20 per cent.

A significant share of FDI in China is driven by 1CT-
related investments. For example, in 2005, China
received 3,000 “instances” of FDI inflows for a
contractual value of $21 billion in telecom equipment,
computers and other electronic equipment, which
accounted for almost 30 per cent of all FDI inflows
(OECD, 20006a). Most of the investment goes towards
labout-intensive, assembly  and
production of, for example, television sets, computers
(e.g. laptops) and telephone handsets.

low-value-added

Leading firms from the United States, such as Dell,
Hewlett Packard, Motorola and Nokia, as well as from
Taiwan Province of China, have made ICT-related
FDI. In 2004, the 3,384 ICT manufacturing firms
from abroad accounted for 21 per cent of total assets
in this sector, 30 per cent of total revenue, 20 per cent
of profits and 16 per cent of employees. Most of the
FDI inflows are directed towards manufacturing and
less towards services. ICT and ICT-enabled services
(mainly leasing and business services, followed by
computer services and scientific research services)
have accounted for a relatively small share of total

Chinese FDI — 6 per cent of inward FDI in 2004
(OECD, 2007a)."” Foreign affiliates from Europe, the
United States, and Taiwan Province of China have also
opened R&D units in the computer, communications
and electronics industry.®

China will continue to grow in ICT supply; its ICT
industry is still low-cost manufacturing often relying
on imports of intermediate inputs, but it will gradually
shift to ICT-enabled services and move up the value
chain. The Chinese Government is encouraging the
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
focused on industry-specific R&D activities and, unlike
India, less on language-based back-office services or
call centres.

Chinahas the necessaryinfrastructure and I'T 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
Indian top outsourcing destinations by 2011.*" But
research carried out by the OECD (2007a) concludes
that China is unlikely to compete with India in ICT-
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
field in the supply of services, especially computer
and information services. For the time being, China
has the advantage of receiving BPO contracts from
Japan since Japanese is spoken widely in one of its
regions (North-East China’s Liaoning Province — the
north-east cities of Shenyang and Dalian); hence it has
become the major offshoring destination for Japan.
Large Indian companies are already investing in China
as a springboard for entering markets in Japan and the
Republic of Korea.

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
industry* contributed 5.4 per cent of GDP in 2006,
up from 4.8 per cent in 2005 (agriculture contributed
18 per cent to GDP). The value of software exports
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
increased from 284,000 professionals in 1999 to 1.3



million in 2005, and it is estimated that it will reach
1.6 million in 2007 (table 2.8). While those figures are
small compared with, for example, agriculture (which
employs 60 per cent of the working population,
including the non-organized sector), it is an important
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
significantly. Manufacturing exports increased from

$30 billion in 1995 to $120 billion in 2006, while
services exports (based on the IMF BOP classification)
increased from $6.7 billion in 1995 to $48 billion in
2005. In particular, the share of services in total
exports increased from 18 per cent in 1995 to 37 per
cent in 2000, and this has been primarily ICT-driven.
For example, the ICT-enabled services share in total
services exports increased from 33.8 per cent in 1995
to 86 per cent in 2005; computer and information
services alone accounted for 56 per cent of India’s
ICT-enabled services exports in 2005.

IT services 215000 297 000 398 000 562 000
ITES-BPO 216000 316 000 415000 545000
Epo%ﬂgtiring services and R&D and software 81000 93000 115 000 144 000
Br%r:;szt;% g:g)ket (including user 318000 352 000 365 000 378000
TOTAL* 830 000 1058 000 1293 000 1630000
Source: NASSCOM, Indian IT industry — Fact Sheet, February 2007 (www.nasscom.in).
Notes: *Figures do not include employees in the hardware sector.

IT services 10.4 13.5 17.8 23.7
-Exports 7.3 10.0 13.3 18.1
-Domestic 3.1 315 45 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 29 3.9 5.3 6.5
-Exports 25 31 4.0 49
-Domestic 0.4 0.8 1.3 1.6

Total software and services revenues 16.7 226 30.3 39.7

Of which, exports are 12.9 17.7 236 31.3

Hardware 5.0 519 7.0 8.2

Total IT industry (including hardware) 21.6 284 374 47.8

Source: NASSCOM, Indian IT industry — Fact Sheet, February 2007 (www.nasscom.in).

Notes: Total may not match because of rounding off.

*NASSCOM estimates have been reclassified to provide greater granularity.

Historical values for a few segments have changed because of availability of updated information.




According to NASSCOM, ICT-related services exports
grew by 34.6 per cent (CAGR) annually between 2000
and 20006, from $4 billion to $23.6 billion (table 2.9).
It is estimated that the export value could reach $60
billion in 2010. NASSCOM’s definition of ICT-related
services includes BPO, IT software and services, and
engineering services and products, and is not based on
the IMF BOP classification. The main export markets
are the United States and the United Kingdom, but
revenues from other European markets are growing.

In addition, India has become the main global hub for
BPO and international sourcing of services. According
to the NASSCOM - McKinsey 2005 study, India
accounts for 65 per cent of the global market in ICT
offshoring and 46 per cent of global BPO.* The latter
figure is expected to increase to 50 per cent by 2010;
this could mean that by 2010 India’s I'T-related services
exports will account for 5 per cent of Indian GDP
(compared with all exports accounting for 19 per cent
of GDP) and 25 per cent of total exports of goods
and services. NASSCOM estimates that one United
States dollar now offshored to India will increase its
value to $1.45, including the delivery of value to India
($0.33), savings for the United States ($0.67) and the
creation of new value through the re-employment of

US labour ($0.45).2¢

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.”
Currently, more than 50 per cent of the Fortune
500 companies source to India, mostly because of
the success of the BPO model. The BPO segment
will grow, but at a rate of 30 per cent. This sector
accounted for 4 per cent of India’s GDP and 29 per
cent of exports in 2004—2005 and is projected to grow
to 7 per cent of GDP and 35 per cent of exports by
2008-2009. India’s software and services export sales
are well on track to meet a target of $60 billion for
2010.%

While Indian companies clearly dominate the ICT
services industry, business processing in other sectors
is largely in the hands of foreign companies (chart
2.31), although, with more domestic firms gaining
ground (Rowthorne, 2000).

India has been one of the main destinations for FDI:
TNC investments announced in 20006, and to be made
over next few years, total $10 billion. The Indian
Government aims to attract $150 billion in FDI in
the next decade by setting up special economic zones,
science parks, and free-trade and warchousing zones

(UNCTAD, 2005b).

ESTIMATES
Addressable markets of at least
$300 billion
Key drivers Global offshore IT industry, FY* 2005 Global BPO industry**, FY 2005
« Offshoring of $ billion $ billion
— Large “white spaces” <> ~150-180 ~120-150
in major industries
~ More complex and
_ high-risk services
Fragmented and
high-interaction
processes thanks to
advances in telecom e
and workflow Others* 6.4 11.4
management Others* 6.2
i India 12.0
technologies . 53
Current Addressable Current  Addressable
size market size market

*  Financial year, April 1 to March 31
** Includes addressable markets in currently offshoring industries
*** |ncludes Philippines, China, Russia, Eastern Europe, Ireland, Mexico

Source: NASSCOM, presentation at UNCTAD-OECD-ILO expert meeting “In support of the implementation and follow-up of WSIS: using ICTs to

achieve growth and development’, Geneva, 4-5 December 2006.
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Source: NASSCOM Facts and Figures, at http://www.nasscom.in/Nasscom/templates/NormalPage.aspx?id=28487.

Approximately one third of Indian exports of ICT
services and two thirds of ICT-enabled services
are estimated to be generated by foreign-owned
companies.””  Export-oriented affiliates that locate
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
the country. Joint ventures such as Mahindra British
Telecom Litd, India’s eighth largest I'TS company, NEC-
HCL Infosystems, Deloitte Consulting-Mastek, and
Microsoft-TCS-Uniware, and acquisitions by IBM of
Dakesh eServices, India’s third largest ITES company,
or by Oracle of i-flex, India’s leading software company,
are examples of how successful India is in attracting
foreign multinationals (OECD, 2006a).

Between 2002 and 2003, there were 632 export-oriented
FDI projects in IT services worldwide, with Asia
accounting for 265 (42 per cent) of IT services projects
and India alone accounting for 118 (19 per cent) of the
world total.?® In 2005, total inflows into India stood
at a record level of $5.6 billion. Cross-border M&As
in India increased in 2004 in the telecommunications,
BPO and pharmaceutical industries. FDI inflows
have been encouraged by an improving economic
situation and a more open FDI climate. For example,

the Government allows 100 per cent FDI under the
automatic route in software and related services, as
well as in electronics and ICT hardware manufacturing
(WTO, 2007). In telecommunications, the FDI limit
was increased from 49 per cent to 74 per cent in 2005,
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
sector has been its relatively strong ICT-skilled
labour force. These strong ICT skills will also help
increase productivity in other manufacturing sectors
and develop new high-value-added products. It is
expected that India will develop more sophisticated
manufacturing products in the years to come and
develop knowledge-intensive activities (Rowthorne,
20006). The Government is making an effort to support
the production of quality manpower through a number
of initiatives and reforms to improve the overall
tertiary-level education system.

Amorerecentdevelopmentis whatis called nearshoring:
more and more Indian companies establish subsidiaries
in other Asian developing countries (e.g. in the field of
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.



Promoting and supporting the domestic ICT sector
have been important elements in the Government’s
national ICT plan, and it has put in place a number of
initiatives in this regard. For example, the number of
Software Technology Parks of India has increased to
47, spread all over the country. As India is a member of
the WTO ITA, tariffs on all ICT goods were eliminated
in 2005; and infrastructure facilities for the ICT sector,
in particular to promote the BPO industry, are planned
for all major cities in the country (WTO, 2007). The
telecom sector has experienced a continuous opening
up to competition (in particular, the mobile service),
which has contributed significantly to a reduction in
communication tariffs.

Government policies can favourably affect ICT sector
growth. Therefore, the development of the domestic
ICT industry, including ICT production, trade and
investment, has been included in many national 1CT
policies in developing countries. The nature of such
policies differs substantially among countries, but a
few common features can be identified.

The telecommunication sector is crucial for any ICT-
related strategy and thus telecommunications-related
policies are included in virtually all national ICT master
plans. Attracting new investments in telecommunica-
tion, building ICT-relevant infrastructure and develop-
ing a wider range of services are usually the basic ele-
ments of such policies.

The ICT manufacturing industry is well developed
in a number of countries, mainly in South-East Asia,
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 patks, 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
Korea, Philippines and China) are now shifting their
focus to developing ICT services, aiming to create
higher-skilled jobs and develop higher-value-added
products. Other countries that are starting to develop
their ICT industry are also often focusing on ICT
services, taking advantage of local language skills,
geographical location and a well-educated workforce.
As in the case of the ICT manufacturing industries,
policymakers in those countries are including the
development of ICT services in their national ICT
strategies and plans (see boxes 2.9 and 2.10).

Government policy can be instrumental in the
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
education and the creation of a high-skilled workforce
for the IT industry, and by providing a stable regulatory
and enabling environment to attract BPO contracts
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
such countries as the Republic of Korea and India.
As mentioned in the previous section, the Indian
Government has made an effort to involve private
industry associations in its policy formulation related
to the development of the domestic ICT sector.
Following the success of India, the Government
of Egypt is working with the local private sector to
develop a competitive ICT industry (box 2.11). It
is also developing a close relationship with India’s
NASSCOM to exchange know-how and learn from
best practice. Egypt envisages becoming a hub in the
Middle East for Indian ICT companies.

International trade in ICT goods and services is subject
to multilateral trade agreements, which include the ITA,



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 Il. 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
the national ICT plan. The objective of the “e-Ghana project” is to increase employment and income generated by the sector, to increase its
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. Itis also developing a technology park in a free trade zone in Tema, the port city of Ghana. Initial research by Hewitt estimates that the
Ghana BPO sector has the potential to create 37,000 direct jobs and 150,000 indirect jobs within five years, and revenues of $750 million.
In 2005, another private company (A.T. Kearney) ranked Ghana as the number one BPO destination in sub-Saharan Africa, ahead of South
Africa. To realize its potential, the country still needs to improve the quality and cost of communication services and strengthen the regulatory
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

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
Government decided to promote the ICT industry and put in place a number of projects, including “Casashore”, a domestic IT park, which
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
potential. Therefore, the Government decided to make offshoring a central strategy in its “emergency” programme (a programme aimed at
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 I'Information, des Télécommunications et de I'Offshoring, 2007.

the General Agreement on Trade in Services (GATYS)
and the agreements related to telecommunications.
A detailed analysis of cach of the agreements and its
implications for ICT sector trade would go beyond the
scope of this chapter. The IER 2006 analysed the trade

in ICT services and related GATS commitments. This
section will review the latest developments regarding
the ITA, which entered into force ten years ago, and
which covers more than 90 per cent of the global trade
in ICT goods.



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 Ministry of Communication and Information Technology (MCIT), created in 1999, drew up its first National Plan to develop and expand
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
benefits of ICT for development, and nurturing innovation and supporting industry development. In line with the third pillar, ITIDA adopted
the IT Industry National Development Strategy - targeting export growth, whose aim is achieve specific goals by 2010, such as increasing IT
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 companies® in 2007, respondents mentioned “difficulties in attracting new customers”
and “lack of access to financial markets” as the main factors inhibiting their business development. This was followed by “high costs of
office rent” and “slow Internet connections”. A large majority of the respondents were domestically owned SMEs. Only 13 per cent of them
had broadband, while the others had low-speed Internet connections. In comparison, an A.T. Kearney study (2005) focusing on services
offshore business in Egypt showed that from a financial perspective, including office-renting costs, Egypt is an attractive location for foreign
companies. When taking into account the spending on specialized personnel, infrastructure costs and tax regulations, A.T. Kearney ranked
Egypt among the top five most financially attractive offshoring locations, before countries such as Indonesia, India, Thailand and China.

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;

« Offering training and quality certifications;

* Providing financial support to reduce business costs.

In addition, ITIDA helps NGOs working to support small and medium-sized ICT enterprises by providing office space in the Smart Village in
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
infrastructure. While significant progress has already been made in deregulating the telecommunications sector, especially with regard to
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.

In December 1996, the Ministerial Declaration on Trade
in Information Technology Products was adopted by
29 countries at the first WT'O Ministerial Conference,
held in Singapore. The Declaration was adopted in
preparation for the ITA, which entered into force in
April 1997, with an additional 11 members. This made
a total of 40 members, which accounted for 90 per
cent of trade in IT products at that time. Under the
ITA, duty-free imports are traded on a most-favoured-
nation (MFN) basis; in other words, all WTO members
benefit from the concessions made by members of the
agreement. The ITA is a sectoral initiative and has

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
therefore significantly reduced tariffs upon entering
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.



Ten years later, in 2007, there were 70 members of the
ITA membership, accounting for 97 per cent of IT
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
a value of $1.45 billion, which represents an annual
average growth of 8.5 per cent. ITA trade accounts
for 19 per cent of world exports, compared with
agricultural products (8.4 per cent) and automotive
products (7.2 per cent). Research on the ITA’s impact
on trade indicates that participation in the agreement
increases bilateral trade, particularly if both countries
are WTO members (Bora and Liu, 2006; Mann and
Liu, 2007).

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 I'TA’s
product coverage are therefore justified. For example,
the distinction between intermediate and final goods
is increasingly artificial and needs to be reconsidered.
Moreover, in some countries, such as the Republic
of Korea, the export growth of non-ITA products is
now higher than that of ITA products, because of the
exports of products such as colour TVs, CDs, DVDs
and monitors, which are not included in the ITA. ICT
goods that have changed their functionality and thus
need to be reconsidered include set top boxes, flat panel
computer monitors, laser multifunctional printers and
some “parts” of ITA products.”

Attempts to revise the ITA product coverage have
failed so far. Discussions in the WTO Committee of
Participants on the Expansion of Trade in Information
Technology Products did not result in any agreement
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 climinated from the ITA list. The
impact of possible product erosion on trade flows and
tariff levels needs to be further researched, from a
development perspective.

Product classification is also being discussed. The
ITA product list is largely based on the Harmonized
System (HS) 1996 (ITA Attachment A), but includes in
Attachment B a description of 13 specific items with
no corresponding HS codes. The original intention
was that descriptions could override HS codes and
thus ensure the coverage of converging technologies.

This classification divergence between ITA products
and the HS applied in Customs can lead to discrepancies
in classifications among member states. Most countries
have made ratifications in their WTO schedules by
including ITA commitments at the national tariff line
level, which is more detailed than the HS. As a result,
some countries include certain products under the
ones covered by the ITA - and hence apply duty-free
treatment - while others do not. This is especially the
case with products included in ITA Attachment B.

The HS nomenclature is currently being amended from
the current version, HS02, to HS07. While only few
modifications occurred when it changed from HS96
to HS02, the move to HS07 implies major changes
for ITA products, with 158 out of 241 subheadings
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
is not identical to the OECD ICT goods classification.
This makes it difficult to compare international trade
flows of ICT goods, which are usually based on the
OECD classification. Further research is needed
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
growth should be identified.

Although the current 70 ITA members represent
97 per cent of trade in ITA products (in 2007), two
regions — South America and Africa — remain virtually
absent from the ITA. These are important exporters in
South America, for example Brazil, Chile, Mexico and
Venezuela. Mexico, for instance, is among the top 20
exporters of ITA products. At the same time, because
of the MFN nature of the ITA, all countries enjoy full
duty-free market access. Therefore, some members,
in particular the EU, have stated that they will not
accept any further discussion on product expansion



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 I'TA signatory has
on attracting foreign investment, which was the case of
Costa Rica. Further research needs to investigate the
pattern of trade in I'TA products by non-ITA members
compared with members.

The ICT sector is a dynamic and fast-changing market,
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
and GDP growth. This chapter has provided a
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.

e 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
significant impact on ICT sector performance
in other countries in the South.

e South-South trade in ICT goods has grown
substantially over the past five years. In terms of
value, it overtook South—North trade in 2004,
and is expected to have overtaken North—North
trade in 2007. This corresponds not only to the
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 theirinformation
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
cent in 1995 to 28 per cent in 2005.

In 2005, India joined the top 10 group of ICT-
enabled services exporters (replacing Hong
Kong, China). The ICT services industry will
continue to increase its contribution to domes-
tic value-added, employment and export earn-
ings, and to attracting foreign investment.

The international sourcing of ICT production
and ICT-enabled services will continue, with
a huge potential for developing countries,
while the impact on employment in developed
countries is insignificant overall, although more
noticeable in certain sectors. In the developing
world, an increasing demand for ICT-skilled
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
and BPO contracts will need to invest in their
domestic labour skills, telecommunication
infrastructure and improving the investment
climate.

The dynamic nature of the ICT industry has
led a number of developing countries to include
the promotion of the ICT sector (in particular,
ICT-related services) in their national ICT p