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NOTE
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Preface

The speed at which information and communication technologies (ICTs) have diffused around the world has 
vastly exceeded the expectations voiced at the World Summit on the Information Society gatherings in 2003 
and 2005. More than half the world’s people now have access to such technologies, and especially to mobile 
telephones. Moreover, mobile applications have become more than just tools for talking. Some least developed 
countries are pioneering new forms of mobile usage, for example to access information and to facilitate banking 
transactions and trade.

As documented in the Information Economy Report 2009: Trends and Outlook in Turbulent Times, however, there 
is still a long way to go before we can claim to have significantly narrowed the “digital divide” to achieve an in-
formation society for all. Wide gaps in ICT infrastructure remain, not least in the case of broadband networks. As 
also demonstrated by the United Nations E-government Survey, human capacities to manage the information 
economy are also uneven across countries.

This report focuses on the implications of the global economic crisis on ICT. The picture that emerges is one of 
great contrasts. Some parts of the industry have been seriously affected, with dramatic declines in trade and 
employment. At the same time, investments in telecommunications and trade in ICT-enabled services appear 
to be among the most resilient areas of the global economy; only one major telecommunications firm has gone 
bankrupt in this downturn. I encourage Governments and companies to do more in exploring how ICTs can sup-
port the path to recovery, promote effective governance and advance sustainable development.

This Information Economy Report 2009 looks at the progress that has been made and discusses different op-
tions for countries hoping to seize the opportunities created by new technologies. Its information and analysis 
should prove valuable to policymakers and all others engaged in navigating our societies and economies in this 
turbulent global economic environment.

BAN Ki-moon

Secretary-General

United Nations

PREFACE
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Over the past few decades, information and com-
munication technologies (ICTs) have proven to be a 
tremendous accelerator of economic and social prog-
ress. They have opened up a previously unimaginable 
array of possibilities in both developed and develop-
ing countries. The speed at which ICTs are diffusing 
has taken many observers by surprise. This is in no 
small part thanks to the mobile revolution. With more 
than 4 billion mobile subscriptions worldwide, one of 
the targets set by world leaders at the World Summit 
on the Information Society – that more than half of 
the world’s population should have ready access to 
ICTs – may have been reached seven years ahead of 
schedule. But as emphasized in the Information Econ-

omy Report 2009, there is no room for complacency. 
Despite positive developments towards narrowing the 
digital divide, there is a long unfinished agenda to ad-
dress in order to create a truly inclusive information 
society for all. 

In the context of analyzing ICTs for development, 
this report takes stock of recent trends with regard 
to extending connectivity worldwide (chapter I). Spe-
cial attention is given to the challenge of providing 
broadband access to the Internet. Chapter II monitors 
developments in enhancing the use of ICTs among 
enterprises and chapter III looks at how international 
trade in ICT goods and in IT (information technology) 
and ICT-enabled services is evolving. As the report 
was prepared in the midst of the most turbulent eco-
nomic times since the Great Depression, potential im-
plications of the economic crisis are discussed in all 
chapters. While uncertainties concerning the nature 
and outcome of the crisis complicate the analysis, 
tentative conclusions are drawn based on preliminary 
data and anecdotal evidence.

Chapter I. Monitoring Connectivity
for Development

Monitoring the extent to which various parts of the 
world are becoming connected to such ICTs as fixed 
and mobile telephony, Internet and broadband is im-
portant as enhanced access is required to reduce 
the “digital divide”. The dynamism of these different 
ICTs varies a great deal. While fixed telephone sub-
scriptions are now in slight decline, mobile and (to 

a lesser extent) Internet usage continues to expand 
rapidly in most countries and regions. At the same 
time, there is a widening gap between high-income 
and low-income countries in the area of broadband 
connectivity. 

The number of fixed telecommunications subscrip-
tions in the world has been flat at around 1.2 billion 
since 2006, and even declining somewhat in the 
most recent years. In 2008, there were on average 
18 subscriptions per 100 inhabitants in the world. In 
developed countries, teledensity was 47 while in de-
veloping countries it was 12. Slow or negative growth 
in fixed line subscriptions reflects significant develop-
ments in both voice over Internet Protocol (VoIP) and 
mobile telephony. In developed countries, existing 
fixed telecommunications infrastructure is increas-
ingly leveraged for the introduction of “triple play” 
services (telephone, Internet and television) over an 
Internet Protocol-based platform. By contrast, the low 
diffusion of fixed telecommunications infrastructure 
in many developing countries will seriously delay the 
transition to these next generation networks (NGNs). 
Related concerns may lead some developing coun-
tries to expand their investments into fixed networks.

At the end of 2008, the number of mobile subscrip-
tions reached 4 billion. Although growth was some-
what lower than in the previous year, it still remained 
close to 20 per cent in 2008. On average, there are 
now 60 subscriptions per 100 people, and in many de-
veloped, developing and transition economies pene-
tration exceeds 100. Reflecting explosive growth, the 
penetration level in developing countries is now eight 
times higher than what it was in 2000. Almost every 
second person in developing countries is thought 
to have a mobile phone and fewer than a dozen de-
veloping nations have a mobile penetration of less 
than ten. Between 2003 and 2008, the most dynamic 
economies in terms of increased mobile penetration 
were outside the developed world. A common feature 
among these economies is increased liberalization 
and in some cases catching up with neighbouring 
nations of similar economic circumstances. Montene-
gro saw the highest increase in penetration, followed 
by Qatar, Bahrain and Maldives, a least developed 
country (LDC).

Executive Summary

EXECUTIVE SUMMARY
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There were an estimated 1.4 billion Internet users 
around the world at the end of 2008. Reflecting that the 
number of users grew five times faster in developing 
than in developed countries, the former now account 
for more than half of the world total. China hosted the 
largest number of users (298 million), followed by the 
United States (191 million) and Japan (88 million). A 
little over one fifth of the world’s population used the 
Internet in 2008. However, wide gaps remain. While 
more than half the population in the developed world 
is now online, the corresponding share is on aver-
age only 15–17 per cent in developing and transition 
economies. During the period 2003–2008, Andorra 
achieved the largest gains in Internet penetration, fol-
lowed by Argentina, Latvia and Colombia. 

There were an estimated 400 million fixed broadband 
subscribers around the world at the end of 2008. De-
veloping countries accounted for almost 40 per cent 
of these subscriptions, making broadband one of the 
few ICTs where developed countries still represent the 
majority of users. The digital divide is particularly pro-
nounced in the case of broadband. Average penetra-
tion was more than eight times higher in developed 
than in developing countries. There is furthermore a 
huge gap in terms of broadband speed. While high-in-
come economies keep pushing the limits, low-income 
countries’ broadband connections generally remain 
relatively slow. To make things worse, there is also a 
“broadband price divide”: the cost of using fixed broad-
band tends to be the highest in low-income countries. 
However, the fastest growing broadband markets 
are found in large emerging economies. China has 
already emerged as the world’s single largest broad-
band market, followed by the United States. Brazil has 
also moved into the top 10 broadband markets. 

During the period 2003–2008, the Nordic countries 
were the world’s most dynamic economies in terms 
of expanding the fixed broadband penetration. Mean-
while, no developing or transition economy reached 
the top 20 list – a vivid illustration of the widening gap 
that exists in broadband. 

Countries are increasingly considering wireless tech-
nologies to overcome the broadband access gap. In 
2008, there were an estimated 361 million 3G (third 
generation) mobile subscribers, the majority of which 
resides in developed countries. The digital divide in 
this area is even wider than in fixed broadband. While 
the average penetration in developed economies was 
about 29.8, it was only 1.1 in developing countries. 
The roll-out of mobile broadband in developing econ-

omies is set to accelerate in the near future. For ex-
ample, China awarded 3G licenses in early 2009 and 
India was expected to follow suit.

Policies and regulations to facilitate broadband 
roll-out range from taxation and fiscal incentives to 
market liberalization, and may also include univer-
sal access and market stimulation. In adapting the 
policy and regulatory environment, operators should 
be encouraged to share state-of-the-art backbone 
infrastructure to avoid duplicative and fragmented 
low bandwidth networks. At the same time, a critical 
ingredient for ensuring sufficient broadband supply 
at reasonable prices is to expose operators to com-
petition. Responding to the particular challenge of 
achieving more widespread deployment of broad-
band backbones and access networks in remote 
and less densely populated areas, governments can 
make use of universal access service funds (UASFs). 
Another way to enhance broadband access is through 
the promotion of public Internet access points or tel-
ecentres. In the case of international broadband con-
nections, countries have to connect with undersea 
cable projects and, for landlocked countries, build 
out fibre links to connect with submarine cable land-
ing stations in other countries.

Comparing the spread of the different ICTs with the 
distribution of income in the world shows that mobile 
access has become the most equitably distributed 
ICT. This is not surprising in view of the rapid diffusion 
of mobile subscriptions and given that the price of mo-
bile use is generally lower than that of the Internet. Mo-
biles are also often available under easier conditions 
than fixed lines. Furthermore, mobile telephony does 
not require the basic literacy skills that are necessary 
for Internet access. While the distribution of fixed lines 
has not become much more equitable since 2005, re-
flecting stagnant growth, Internet access has.

There are concerns that the current financial and 
economic crisis – the worst in 60 years – will impact 
negatively on the positive trends in ICT diffusion and 
the investment needed in order to ensure universal 
access to ICTs. As of June 2009, there was still great 
uncertainty about the degree to which it would affect 
different countries and economic sectors. The crisis 
is expected to influence developed and developing 
countries and various regions within developing coun-
tries differently. 

Compared with most other industries, the mobile te-
lephony sector in developing countries should have a 
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good chance of weathering the storm. At the time this 
report was prepared, mobile growth continued in many 
developing countries. For example, well into 2009, 
subscriber growth remained strong in the two largest 
developing country mobile markets, China and India. 
Moreover, mobiles are increasingly replacing fixed lines 
for voice communications in developing nations. They 
are also used for new purposes – such as by small 
entrepreneurs – making them even more desirable. 
The demand for mobile telephony in many developing 
countries is thus likely to support further expansion, 
despite the crisis. Manufacturers and strategic inves-
tors are expected to continue investing in markets with 
strong potential. Where profit opportunities exist, the 
necessary finance can normally be found. 

Beyond infrastructure, the production of various ICT 
goods and services has been seriously affected by 
the economic crisis. Various analysts have revised 
their growth expectations downwards as more infor-
mation about the depth of the economic recession 
has become available. The volatile semiconductor in-
dustry has been among the worst hit. Revenue growth 
also turned sharply downwards into negative territory 
in the case of the largest makers of IT equipment such 
as computers and consumer electronic devices. The 
same applied to top manufacturers of communication 
equipment. By contrast, producers of IT and ICT-en-
abled services appear to have been more resilient to 
the crisis (see also chapter III). 

Amidst these turbulent times, a priority in the ICT area 
for many developing countries will be to build on the 
gains already made. Governments can help by en-
hancing competition, reducing taxes and other fees 
on operators and speeding up the allocation of wire-
less spectrum. Another approach is to encourage in-
frastructure sharing, for example through the issuing 
of licenses for providers of turnkey mobile masts that 
can be shared by multiple operators. Moreover, gov-
ernments could place increased emphasis on univer-
sal service obligations to secure continued roll-out in 
rural areas of different types of ICT infrastructure. 

Chapter II. Making Use of ICTs
in the Business Sector

The extent to which improvements in ICT infrastruc-
ture and access translate into economic growth and 
development is greatly affected by the way such tech-
nologies are used in the productive sector. Indeed, 
only when ICTs are effectively applied can there be a 

significant positive effect on corporate turnover and 
productivity. Countries are increasingly interested in 
measuring how ICTs are used as well as the related 
impacts. The need for such information has been 
accentuated by the economic crisis, as it can help 
policymakers understand how ICTs may contribute to 
economic recovery. In many countries, however, im-
pact assessments are constrained by a lack of reli-
able and useful data. 

For governments to be able to design and implement 
appropriate policies, access to reliable and interna-
tionally comparable information is essential. Devel-
oping ICT use indicators is a particular challenge for 
developing countries, many of which are at a nascent 
stage in terms of measuring ICT. There is generally 
more data from those developed and developing 
economies (particularly in Asia) that are relatively ad-
vanced in terms of ICT adoption by businesses. Un-
equal availability of ICT data can therefore be seen 
as yet another illustration of the digital divide. Patchy
data from developing countries limit the scope for 
international comparisons. There has been slow but 
steady progress in data availability and quality, how-
ever, with more countries reporting data on ICT use by 
businesses. In addition, countries are increasing the 
number of ICT indicators collected through national 
surveys. Nonetheless, more efforts are needed to im-
prove the data situation. 

Through the Partnership on Measuring ICT for De-
velopment, the international community has defined 
internationally comparable ICT indicators. UNCTAD 
recommends that countries adhere as much as pos-
sible to the definitions and methodological recom-
mendations of the core ICT indicators established 
by the partnership, and that the core indicators are 
reflected in the design of statistical surveys. Countries 
should also try to make ICT surveys, or ICT modules 
in existing business surveys, part of their mainstream 
statistical programmes. There is a clear relationship 
between data availability and requirements in the na-
tional statistical systems to conduct surveys. 

Most empirical studies on the impact of ICTs have 
found a positive correlation between the use of ICTs
and corporate performance measured by labour pro-
ductivity. This also applies to ICT use by small and 
medium sized enterprises (SMEs) in developing coun-
tries. However, varying circumstances in developed 
and developing countries must be taken into account 
when assessing the impact of such use. The extent to 
which companies can benefit from enhanced access 
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to ICT depends on their size, their industrial sector, the 
skills of the workforce, the availability of relevant con-
tent and whether or not their suppliers and customers 
are frequent users of ICTs.

Different types of ICT applications influence the per-
formance of companies in different ways, but the use 
of computers, the Internet and broadband all point to 
beneficial effects. Mobile phones have emerged as 
the most widespread ICT in the developing world. In 
many developing countries, particularly in Africa, Asia 
and the Pacific, they are used extensively for voice 
communication and SMS (short message service), 
and increasingly also for other data applications such 
as m-commerce and m-banking. They enable us-
ers to access information, especially that relating to 
news, education, health, jobs and family. In a number 
of African countries, notably Kenya, South Africa, the 
United Republic of Tanzania and Zambia, mobile tele-
phones enable individuals to gain access to banking. 
They provide the possibility to make person-to-person 
payments, transfers and pre-paid purchases without 
a bank account. 

In the near future, Internet-enabled phones may help 
deliver locally relevant information and services to en-
trepreneurs in developing countries, the way SMS and 
voice technology are already doing. Microenterprises 
and SMEs, many of which are in the informal sector in 
developing countries, appear to be the most affected 
by the adoption of mobile telephony. In the agriculture 
and fisheries sectors in Asia and Africa, for example, 
mobile phones are used to conduct sales and pur-
chases and to negotiate prices.

Data collected through the UNCTAD global survey 
of national statistical offices (NSOs) on ICT usage by 
businesses allow for a unique opportunity to compare 
the extent and nature of ICT use by businesses. While 
there are insufficient data from developing and tran-
sition economies to make regional comparisons with 
developed economies, in general companies in the lat-
ter tend to display higher levels of ICT use. The digital 
gap between companies in developing and developed 
countries is particularly pronounced in the case of In-
ternet use, web presence and broadband access. 

There are also wide variations within countries. First, in 
both developed and developing countries, large enter-
prises use ICTs (such as computers and the Internet as 
well as broadband) more than SMEs. This may partly be 
a result of their greater financial and human resources 
and partly of their greater need for such technologies. 

There is also a rural/urban divide, which is more ac-
centuated the more sophisticated the technology is. 
While the use of computers is relatively similar across 
middle-income economies, the gap is much wider in 
the areas of both Internet and broadband use. Data 
limitations make it difficult to draw any firm conclu-
sions with regard to the use of ICTs in urban and rural 
areas of low-income countries, but the divide there is 
likely to be even more pronounced. This may consti-
tute a particular challenge given that these are typi-
cally the economies with the greatest dependence on 
rurally based economic activities.

From the perspective of reaping maximum benefits 
from ICTs, it is important to consider how companies 
use them. Even in countries where the adoption of the 
Internet by enterprises is relatively high, the way it is 
used suggests a large unexplored potential. In many 
developing countries, the main purpose of Internet 
access is to send and receive e-mails; few compa-
nies use it as a marketing tool or to make banking 
transactions. To leverage the Internet more effectively, 
enterprises need to rethink some business and pro-
ductive processes around new ICT tools and invest in 
ICT skills development. 

In view of its potential positive contributions to growth 
and development, there are good reasons for govern-
ments to take active steps to promote greater use of 
ICTs in the business sector. Although it is up to each 
company to decide if and in what way ICTs could en-
hance its business performance, governments fill a 
critical function in terms of creating an environment 
that is conducive to the greater use of ICTs, especially 
in developing countries. Governments’ role in stimu-
lating ICT use is especially important in times of eco-
nomic crisis.

There are various ways in which governments, with 
support from their development partners, can promote 
greater use of ICT by companies. Special attention 
should be given to SMEs, as they are lagging behind 
larger firms in terms of ICT uptake. In addition, SMEs 
typically represent the backbone of developing econo-
mies and employ a large majority of the workforce. De-
spite recent progress in infrastructure and connectivity, 
many bottlenecks still prevent entrepreneurs and small 
firms from using ICTs efficiently. Even if companies 
have access to basic ICT infrastructure, its use is often 
limited by low levels of ICT literacy, slow speed of con-
nection, a lack of local content and high costs of use. 
Moreover, in rural areas of many developing countries, 
even basic connectivity remains a challenge.
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Countries in which the business sector has been keen 
to adopt ICTs have typically shown a strong policy 
commitment towards such technologies, emphasized 
the development of a competitive ICT infrastructure at 
least in urban areas, taken steps to build a workforce 
with the necessary skills and technological capabili-
ties and sought to create an enabling regulatory envi-
ronment. Important areas of government intervention 
to encourage greater adoption and use of ICT in the 
business sector include making it a core element in a 
national ICT strategy, improving ICT infrastructure in 
underserved areas, building relevant skills, promoting 
the development of local content and strengthening 
the legal and regulatory framework.

Faced with the current economic crisis, many govern-
ments have identified enhanced ICT use as a strategy 
to quicken recovery. Several developed countries have 
made ICTs an integral part of their economic stimulus 
packages, both by stimulating the demand for ICT 
goods and by continuing to enhance the supply side 
(from infrastructure to spectrum). Measures aimed at 
supporting demand and shoring up the financial sec-
tor should help boost ICT use in that area. Measures 
targeting the rolling out of broadband to areas with 
low connectivity may help alleviate some infrastruc-
ture bottlenecks. Innovation through ICTs is also be-
ing encouraged, including in education, energy (for 
example, “smart power grids”), government, health 
care and transportation. While the effects of these 
measures remain to be seen, economic policies are 
increasingly looking at the cost and efficiency benefits 
of ICT to support the path to recovery.

Chapter III. Evolving Patterns in
ICT Trade

During the past decade, the geographical composition 
of trade in ICT goods and services has experienced 
dramatic shifts. A growing share of such exports is 
accounted for by developing economies, especially 
in Asia. Trade patterns have already been affected 
by the current economic crisis, but the impact differs 
considerably between goods and services. While ICT 
goods are among those that have been the most neg-
atively affected by the recession, IT and ICT-related
services appear to be among the most resilient. Many 
companies see the “offshoring” of services as a way 
to reduce costs and improve their competitiveness.

While ICT goods belonged to the most dynamic ar-
eas of world trade until 2000, they have subsequently 

expanded less rapidly than global trade as a whole. 
Between 1998 and 2007, the value of exports of ICT 
goods rose from $813 billion to $1.73 trillion, repre-
senting 13.2 per cent of all merchandise trade. The 
share has diminished in recent years – from its peak 
of 17.7 per cent in 2000 – and the decline was ac-
centuated in 2007, partly due to the rise in commodity 
prices. Despite the relative decline, ICT goods still ac-
count for a significant part of world trade.

There has been a sizeable shift in the geographical 
composition of exports of ICT goods. Between 1998 
and 2007, the share of developing countries surged 
from 38 to 57 per cent. This was almost entirely at-
tributable to economies in developing Asia, which in 
2007 accounted for more than half of all exports of 
such products. Other developing regions as well as 
economies in transition remain marginal exporters 
of ICT goods. A result of the geographical shifts has 
been an expansion of South–South trade, which in-
creased between 1998 and 2007 from 15 to 32 per 
cent of world exports of ICT goods. Most of this trade 
involves economies in Asia.

ICT goods exports are highly concentrated. The top 
five exporters – China, the United States, Hong Kong 
(China), Japan and Singapore – accounted for over 
half the world’s exports of such goods in 2007. The 
degree of concentration has increased since 2003, 
when the cumulative share of the top five exporters 
was about 46 per cent. China is today by far the larg-
est exporter, responsible for more than one fifth of all 
exports of ICT goods, more than twice the share of 
the second largest exporter, the United States. The 
growth of China’s exports has been dramatic: its mar-
ket share shot up from 3 per cent in 1998 to 20 per 
cent in 2007. Hong Kong (China) and the Republic of 
Korea saw the second and third largest increases in 
market share. At the other end of the spectrum, the 
United States and Japan saw the greatest declines, 
by 7 and 5 percentage points, respectively. 

For a number of economies, ICT goods constitute a 
significant share of total exports and thus account for 
important contributions to employment and produc-
tion. In about 20 economies, this share is higher than 
the world average. It is especially high in some smaller 
economies, such as Costa Rica, Hong Kong (China), 
Malaysia, Malta and Singapore.

There have also been notable shifts in the product 
composition of trade. Among the main categories of 
ICT goods, telecommunications equipment has been 
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the most dynamic. Between 1998 and 2007, its share 
of world trade in ICT goods exports rose from 14 to 18 
per cent. By contrast, the category of computers and 
related equipment lost ground, its share falling from 
34 to 25 per cent. Overall, electronic components 
were the largest subcategory of ICT goods in 2007.

Time will tell how the economic recession will influence 
global trade in ICT goods. However, early indications 
suggest that there could be significant repercussions. 
Although official trade statistics for 2008 and early 2009 
were not yet available when this report was prepared, 
preliminary data show a dramatic decline in ICT goods 
exports in all of the top exporters of such products. 

The downturn has hit many segments. For example, 
in the first quarter of 2009, worldwide sales of servers 
were down 25 per cent compared with one year earlier. 
Despite an upturn in April 2009, semiconductor sales 
were also 25 per cent down. Even the demand for net-
books, a new class of low-end laptops, dropped by 
25 per cent in the first quarter. Sales of mobile phones 
were down about 9 per cent in the first quarter, while 
storage software and TV sales were down a more 
modest 5–6 per cent. The main bright spots among 
the ICT goods have been the sales of smart phones 
(such as iPhones and BlackBerries), which were 13 
per cent higher than in the first quarter of 2008. 

At the end of May 2009, there was still considerable 
uncertainty with regard to the development of world 
trade during the rest of 2009 and in 2010, with predic-
tions of declines ranging from 2 to 8 per cent in 2009. 
Various surveys suggest that it may take a while before 
spending on ICT picks up. Most IT departments of large 
companies lowered their budgets in the first quarter 
of 2009 and only a few signalled increases. Expecta-
tions suggest that spending on IT products could start 
bouncing back between the first and the third quarter 
of 2010. But even when the recovery begins, it is likely 
that ICT goods exports will remain well below their pre-
crisis level for an extended period of time.

IT and ICT-enabled services are of growing impor-
tance in world trade and have been more resilient in 
the crisis. Increased broadband connectivity in a ris-
ing number of countries has facilitated the reorganiza-
tion of the production of many services and led to the 
expansion of export-oriented production of services in 
places offering attractive locational conditions. The re-
sulting offshoring of services has only just begun but 
is expected to continue to expand geographically and 
sectorally as well as across business functions. 

The scope of activities that are affected by offshor-
ing continues to broaden. There is no internationally 
agreed approach to categorize the kinds of services 
that can be offshored, but it is common to make a dis-
tinction between “IT services” and “ICT-enabled ser-
vices”. The latter group covers front office services, 
back office services and various knowledge process 
offshoring (KPO). As indicated by the category names, 
some activities relate to specific industries, while many 
others are generic and relevant for businesses in virtu-
ally all industries. Skill requirements range from rela-
tively low to very high levels of qualification. Financial 
services companies have been the leaders in making 
use of offshoring, accounting for an estimated 40 to 
45 per cent of the global offshoring market. Among 
the next most important industries are high technol-
ogy/telecommunications, manufacturing and retail.

Comprehensive official data on the spread and mag-
nitude of offshoring in different countries do not exist. 
The Information Economy Report 2009 reviews balance-
of-payments statistics, data related to foreign direct 
investment (FDI) projects, company information and 
market analyses. The international community should 
take steps to address deficiencies in the current data 
situation. The lack of reliable and credible information 
increases the risk that the offshoring phenomenon is 
either exaggerated or underestimated, leading to mis-
informed policy decisions. In order to encourage the 
development of better data, UNCTAD intends to initiate 
new work related to the measuring of offshoring.

According to balance-of-payments data, world trade 
in IT and ICT-enabled services – broadly defined  – 
amounted to $1.6 trillion in 2007, or 48 per cent of total 
services trade. The United States was by far the larg-
est exporter of such services, followed by the United 
Kingdom. However, the exporters that saw the great-
est increases in their market shares between 2000 
and 2007 were India and Ireland. Other dynamic de-
veloping and transition economy exporters included 
Argentina, China, Kuwait, the Russian Federation and 
Singapore. At the opposite end of the spectrum, the 
largest declines in market shares during the same pe-
riod were observed for the United States, followed by 
Japan, France and Canada. 

According to market analyses, the global market for 
the offshoring of IT and ICT-enabled services was 
estimated to be worth around $90 billion in 2008, of 
which IT services accounted for 60 per cent. A closer 
examination of these data confirms a trend towards 
geographical diversification, at least in the case of 



xvii

ICT-enabled services. In 2004, five countries – Can-
ada, China, India, Ireland and the Philippines – ac-
counted for as much as 95 per cent of the total mar-
ket for business process offshoring; by 2008, their 
combined share had shrunk to 80 per cent as new 
attractive locations emerged. Major new destinations 
include Malaysia and Singapore in Asia; Czech Re-
public, Hungary, Poland and Romania in Europe; and 
Latin American economies such as Argentina, Brazil 
and Mexico. FDI project data confirm the growing 
importance of Latin America in the area of business 
process offshoring. In the case of IT services, fewer 
new locations have been able to challenge the posi-
tion of the more established countries. India remains 
the preferred choice for exports of such services, with 
a market share in 2008 of about 55 per cent.

As noted above, exporters of IT and ICT-enabled servic-
es appear to have weathered the global economic cri-
sis much better than ICT goods exporters. One reason 
is that the offshoring of services is seen as an important 
way to reduce production costs and enhance competi-
tiveness. In the short term, the volume of offshoring of 
services is influenced by two opposing forces. On the 
one hand, services exports may decline due to a gen-
eral slowdown in economic activity. This applies espe-
cially to services offshored by the financial industry, in 
which some companies may disappear altogether. On 
the other hand, as the recession adds pressure on com-
panies across industries to reduce production costs, 
some will choose to offshore more and new services 
to lower-cost locations. In the longer term, as the global 
economy recovers, both the volume and the scope of 
offshoring are likely to grow significantly.

Several market analysts forecast that the export rev-
enue growth of IT and ICT-enabled services will re-
bound relatively quickly, perhaps as early as in the 
second half of 2009 or early 2010. Many buyers who 
delayed contracts as an immediate reaction to the 
global economic crisis will find it increasingly difficult 
to postpone decisions any further, resulting in new 
contracts. Moreover, greater pressure to cut costs 
may imply that many firms will consider expanding the 
scale and scope of their offshoring activities. For com-
panies in industries with limited experience with off-
shoring, the crisis may act as a trigger to explore op-
portunities from sourcing services from abroad. In the 
medium to long term, the greatest potential for more 
offshoring is expected to be in the health care, retail, 
retail banking, ICT and insurance industries. Existing 
users of offshoring as well as new ones are also likely 

to show increased interest in sourcing a wider range 
of business functions. This would also translate into 
higher levels of offshoring. When the economic cycle 
eventually improves, a surge in IT and ICT-enabled 
services exports can be expected as more companies 
will have been exposed to offshoring.

Long-term growth prospects for the offshoring of IT 
and ICT-enabled services are promising for early start-
ers (such as India) as well as for many other emerging 
locations. As the global offshoring business is poised 
to grow, there should be room for more countries to 
develop a sizeable export-oriented services industry if 
they can meet companies’ needs for complementary 
assets in terms of skills and time zones. For African 
economies that will become connected to submarine 
fibre optic cables in the coming years, new possibili-
ties will emerge to serve foreign locations with voice-
based services, provided the right framework condi-
tions are created.

Latecomer offshoring destinations in Africa, Asia and 
Latin America and the Caribbean will have to continue 
to improve their locational advantages and identify the 
niches in which they can compete most effectively. 
Key issues to address include the costs and quality 
of broadband connections, the availability of human 
resources in the areas targeted and the effective pro-
motion of existing opportunities to potential investors. 
To the extent that countries choose to offer financial or 
fiscal incentives to lure investors into the production 
of ICT-enabled services, it is important to adapt the in-
centive schemes to the nature of such projects – with 
more emphasis on costs related to human resources 
than on capital investments. At the same time, coun-
tries should be cautious not to be too generous when 
offering incentives as it may fuel a race to the bottom 
among potential destinations. Those locations that 
have already emerged on the radar screen for servic-
es with low added value may aim to move gradually 
towards more sophisticated service production. The 
challenge then is to develop the kinds of human re-
sources as well as the regulatory framework (protec-
tion of intellectual property and private data) neces-
sary to be able to compete with other locations.
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A.  Recent trends
in the diffusion
of ICTs

Improved access to ICTs is necessary to narrow the 
digital divide. Monitoring the diffusion of different ICTs
is therefore critical to assess the extent to which vari-
ous parts of the world are becoming connected. In 
this section, recent trends across fixed and mobile te-
lephony, Internet and broadband are described. While 
fixed telephone subscriptions are in slight decline, 
mobile and (to a lesser extent) Internet usage contin-
ues to expand rapidly in most parts of the world. At the 
same time, there is a widening gap between high in-
come and low income countries in the area of broad-
band connectivity. The analysis draws on available 
information from the International Telecommunication
Union (ITU) as well as national sources (box I.1).

1.  Fixed telephony penetration
in decline

The number of fixed lines in the world has essentially 
been frozen at around 1.2 billion since 2006 and even 
saw a slight decline in 2008 (figure I.1, top). Since 
2004, developing countries have accounted for just 
over half of all fixed telephone lines. Global fixed line 
teledensity (fixed telephone subscriptions divided by 
population and multiplied by 100) stood at 18 in 2008 
(figure I.1, bottom). In developed countries, teledensity 
was 47 while in developing countries it was 12. While 
the difference in penetration between developed and 
developing countries shrank from 44 in 2003 to 35 in 
2008, it was mainly a result of significantly reduced 

fixed line teledensity in developed economies (down 
from 55 in 2003) rather than an increased number of 
fixed lines in developing economies.

The slow or negative growth in fixed line subscriptions 
reflects, to a large extent, significant developments in 
both voice over Internet Protocol (VoIP) and mobile 
telephony. There is a growing move, primarily in devel-
oped economies, to replace traditional voice services 
delivered over the public switched telephone network 
with VoIP or, more appropriately, voice over broad-

Box I.1. A cautionary note on the data used in the Information Economy Report 2009

The data used in this chapter come primarily from ITU and national sources, such as ICT ministries and regulators, na-
tional statistical offices, operators and industry associations. A number of caveats should be made. In the case of fixed 
telephone lines, data are not always fully comparable due to the inclusion or omission of fixed wireless subscriptions 
with limited mobility (which are sometimes classified as mobile subscriptions). In addition, there is no standard defini-
tion for how voice over broadband (VoB) subscriptions should be classified. For mobile subscriptions, some countries 
include fixed wireless subscribers with limited mobility. There are also differences in the definition of an active user (i.e. 
when the subscription was last used). Regarding Internet users, many developing countries do not carry out surveys and 
the number of users is typically based on the number of subscribers or the amount of international Internet bandwidth. 
Among countries that do conduct surveys, the ages covered by the survey as well as frequency of use often vary. For
those countries with survey data, the penetration figures generally refer to the number of users in the survey age range 
divided by the total population. In the case of broadband subscriptions, differences can arise due to the speed (defined 
as subscriptions with speeds of 256 kbps (kilobits per second) or higher) since some countries refer to “always on” con-
nections without mentioning the speed. There may also be issues regarding the classification of broadband subscrip-
tions over mobile networks.
Source: UNCTAD.

Figure I.1.  Global fixed telephone subscriptions by main
country groupings, 2003-2008
(millions and per 100 inhabitants)

Source: UNCTAD, based on ITU and national data.
Note: EIT = economies in transition.
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band (VoB).2 In 2007, there were over 50 million VoB
subscribers in the top ten economies (by the number 
of subscribers) serving 17 per cent of all households 
(table I.1). 

Table I.1.  Top 10 economies by number of VoB
subscribers, 2007

VoB subscribers

Economy
Total 

(thousands)

Share of 
households
(per cent)

Share of 
broadband 
subscribers
(per cent)

Japan 16,766 34 59

United States 12,404 10 18

France 10,838 41 70

Germany 3,900 10 20

Italy 2,405 10 24

Netherlands 2,172 30 38

United
Kingdom

2,000 8 13

Canada 1,871 15 22

Sweden 623 14 19

Norway 459 22 32

Top 10 53,438 17 30

Source:  UNCTAD, based on national data from government
agencies and operators. 

The VoB services are driven by so-called “triple play” 
bundles – telephone, Internet and television – that are 
becoming increasingly popular in developed econo-
mies. A prime example is France, where new broad-
band operators are effectively competing with incum-
bent France Telecom in the triple play market. This has 
driven broadband growth. The relatively small cable 
television market has made France ripe for television 
over Internet Protocol (IPTV). As a result, France had 
the world’s biggest IPTV market in 2007, with over two 
million subscribers. Rapid take-up of triple play led the 
share of conventional fixed telephone subscriptions to 
shrink from 88 per cent in the first quarter of 2006 to 
64 per cent in the second quarter of 2008, and the 
percentage of Internet Protocol in total telephone traf-
fic to rise from 23 per cent to 42 per cent.3

The spread of triple play services is a manifestation 
of the transformation to Next Generation Networks 
(NGNs) where all services are provided over an In-
ternet Protocol-based platform. This phenomenon 
has made the greatest progress in developed country 
markets in which fixed telecommunications infrastruc-
ture is well developed and broadband penetration 
high. Developing countries with low diffusion of fixed 
infrastructure may risk becoming marginalized from 

the benefits of NGNs. This might lead some develop-
ing countries to invest more in fixed telecommunica-
tions infrastructure.

The second reason for the slow growth in fixed tele-
phony is the rise of mobile telephony. In many devel-
oping countries, mobile phones are essentially replac-
ing fixed telephone lines as the primary medium for 
voice communications. Given the high cost of fixed 
infrastructure compared to wireless solutions and lim-
ited access to electricity, especially in rural areas, the 
expansion of fixed telephony remains largely limited 
to urban areas, and particularly for business users. 
Recent studies suggest that even in developed coun-
tries, younger adults see mobile phones as more im-
portant than access to fixed telephone lines (see e.g. 
Pew Research Center, 2009).

In countries where there has been some growth in 
main lines, this has often been the result of so-called 
“limited mobility” telephone subscriptions using Wire-
less Local Loop (WLL) technology. The WLL operation 
is an alternative configuration of full mobility technol-
ogy that is in compliance with the regulatory require-
ments of the country in which it is deployed.4 The 
service is “limited” because users are restricted from 
moving beyond their cell range with their handset due 
to regulatory restrictions. These restrictions arise be-
cause the service provider does not have a full mobil-
ity license. Fixed wireless systems are less costly to 
install than traditional copper-based fixed lines.

As mobile telephony is becoming widely available in 
most places throughout the world, the lack of fixed 
lines no longer represents a barrier to basic voice 
telephony in developing economies. However, there 
may be other implications of a lack of fixed lines. First, 
it may limit the availability of ADSL (Asymmetric Digi-
tal Subscriber Line), with potentially less competitive 
pressure in the broadband market as a result. This is 
true even though wireless broadband is likely to grow 
in importance (section I.C.3). Secondly, as noted 
above, the lack of fixed line infrastructure in an econ-
omy means that households are unable to have next 
generation integrated triple play services. This is likely 
to slow down the move to NGNs and convergence 
and prevent citizens from benefiting from the applica-
tions, services, functionality and lower costs of triple 
play delivered over broadband networks. Whether 
these concerns will be important enough for develop-
ing countries to expand their investments in fixed net-
works on a large scale remains an open question.
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2. The mobile revolution continues

a. Rapid growth in all parts of the world

At the end of 2008, the number of mobile subscrip-
tions reached four billion.5 Although growth was down 
somewhat from the previous year, it still remained 
close to 20 per cent in 2008 (figure I.2, top). On aver-
age, there are now 60 subscriptions per 100 people, 
and in a number of developed, developing and transi-
tion economies penetration exceeds 100 (figure I.2, 
bottom). Developing countries account for two thirds 
of all subscriptions, corresponding to a mobile pen-
etration rate just short of fifty (48). This is more than 
eight times the level of penetration in 2000 and an in-
crease of over 17 points in just the past two years.

Figure I.2.  Global mobile telephone subscriptions by
main country groupings, 2003–2008
(millions and per 100 inhabitants)

Source: UNCTAD, based on ITU and national data.

Penetration close to or exceeding 100 is becoming 
the reality in a growing number of developing econ-
omies. In fact, two dozen of them have already sur-
passed that figure, and over thirty have achieved a 
mobile penetration rate of between 75 and 99. In Af-
rica, Gabon, Seychelles and South Africa were close 
to 100 per cent mobile penetration at the end of 2008. 
In North Africa, average penetration stood at almost 
two thirds of the population and for Africa as a whole, 
it was over one third. Growth is expected to remain 
robust. The pan-regional mobile operator MTN, for ex-

ample, forecasts an average mobile penetration of 80 
by 2012 in the fifteen African markets in which it pro-
vides services.6 Only five African countries – Burundi, 
Djibouti, Eritrea, Ethiopia and Somalia – had a mobile 
penetration of less than ten at the end of 2008. They 
were characterized by either monopoly service provi-
sion or the absence of established strategic mobile 
investors.

In developing Asia, five economies had achieved mo-
bile penetration of more than 100 in 2008 and another 
four reported penetration levels between 90 and 100. 
Overall, the average regional penetration was 45 sub-
scriptions per 100 inhabitants. Excluding China and 
India, however, it was as high as 58. In both China and 
India, mobile penetration is likely to increase from the 
current levels of 48 and 29, respectively, as a result of 
industry restructuring, mergers and acquisitions and 
the award of third generation (3G) licenses.

In Latin America and the Caribbean, mobile penetra-
tion varies from among the highest to among the low-
est levels in the world. America Móvil, Latin America’s 
largest wireless telecom group, has predicted mobile 
penetration to reach 94 on average in its operating 
area by 2012.7 At the end of 2008, three Latin Ameri-
can countries had a mobile penetration exceeding 
100 and the regional average was 80. In the Carib-
bean, practically all of the anglophone island states 
have already achieved a penetration rate of over 100, 
with regional penetration reaching 70. In the case of 
mobile telephony penetration, the digital divide in the 
Americas has been inverted; many Latin American 
and Caribbean economies now boast higher penetra-
tion than Canada and the United States (figure I.3). 
However, Cuba, which has only one mobile operator, 
and Haiti – the only least developed country (LDC) in 
the region – are lagging behind in terms of penetra-
tion.

The share of the population covered by a mobile signal 
stood at 76 per cent in developing countries in 2006, 
including 61 per cent in rural areas.8 Mobile coverage 
was close to or above 90 per cent in East Asia and 
the Pacific, Europe, the Commonwealth of Indepen-
dent States (CIS), Latin America and the Caribbean, 
and around 80 per cent in the Middle East and North 
Africa; it looks set to approach practically full cover-
age in those regions in the near future. In sub-Saharan 
Africa, over half the population was covered, including 
42 per cent in rural areas. The income barrier to mo-
bile ownership has continuously been reduced thanks 
to more efficient network equipment and more afford-
able handsets.9
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The penetration of mobile phones has dramatically in-
creased, even in the poorest countries. At the end of 
2007, there were eight times as many mobile phones 
as fixed lines in the LDCs.10 Towards the end of 2008, 
almost one out of every two persons in developing 
countries already had a mobile phone. Fewer than a 
dozen developing nations have a mobile penetration 
of less than ten (compared to some two dozen where 
penetration is already over 100).

Policymakers influence the speed at which mobile te-
lephony is taken up in an economy. In fact, the main 
barriers to increased mobile phone penetration are re-
lated to the regulatory frameworks. A glance at coun-
tries with the lowest mobile penetration reveals supply 
constraints caused by market restrictions. Countries 
with similar economic circumstances but with a liber-
alized market generally show higher penetration rates. 
Taxes can also act as a barrier, particularly import du-
ties on handsets or special mobile communications 

surcharges. The mobile industry has been seen as a 
cash cow in some countries. Though it already gen-
erates significant revenue for governments through 
traditional sales and income taxes and license fees, 
additional “mobile only” taxes risk slowing down fur-
ther expansion, particularly among poorer segments 
of the population (see e.g. Uganda Communications 
Commission, 2007).

In order to expand coverage into rural and remote 
areas, government support may be required. Rural 
areas in some countries are often economically unat-
tractive for operators to invest in. This is usually not 
due to a lack of demand but rather to economies of 
scale. As mobile telephony represents the most at-
tractive option to expand telecommunications to rural 
areas, it may be appropriate to include mobile infra-
structure in universal service subsidies. When issuing 
new mobile phone licenses, governments may also 
include specific obligations to participate in universal 

Figure I.3. Mobile subscriptions per 100 inhabitants in the Americas, 2008

Source: UNCTAD, based on ITU and regulator and operator data. See annex table I.1
Note: a = 2007. 
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service funding schemes. In Uganda, for example, mo-
bile operators are allowed to bid for universal service 
funds.11 In South Africa, mobile operators agreed to 
distribute free SIM (subscriber identity module) cards 
in exchange for increased spectrum.12

Growth prospects remain favourable for developing 
countries, including LDCs (box I.2). A number of de-
veloping countries will be launching 3G networks in 
the coming years, enhancing the functionality of mo-
bile services and driving the take-up of financial ap-
plications, Internet access and other data applications 
from portable handsets.

b.  Mobile phone penetration rising most
in developing and transition economies

The following charts and tables provide a snapshot of 
economies that have shown the greatest dynamism 
during the period 2003–2008 with regard to expand-
ing the penetration of mobile phones.13 Dynamism is 
measured by the change in penetration, which shows 
where growth has had the greatest absolute impact in 
terms of rapidly increasing the proportion of the popu-

lation using mobile phones. For a complete listing of 
countries, see annex table I.1.

Between 2003 and 2008, the most dynamic econo-
mies in terms of increased mobile penetration (mea-
sured as number of mobile subscriptions per 100 
inhabitants) were found outside the developed world 
(figure I.4). Only four developed economies appear in 
the top 20 list and these are all relatively new Euro-
pean Union (EU) members: Bulgaria, Latvia, Lithuania 
and Romania. One reason for the absence of other 
developed countries is that they had already reached 
high penetration levels in 2003.

A common feature among these top performers is lib-
eralization and in some cases catching up with neigh-
bouring nations of similar economic circumstances. 
Montenegro tops the list. Its rapid growth resulted in 
more than two mobile subscriptions for every inhabit-
ant in 2008.14 Like Serbia, also in the top 20 list, this 
country was part of the former Yugoslavia. The end 
of the war introduced greater stability and injected 
growth into the mobile sector with significant foreign 

Box I.2. Development gains from mobile telephony in two LDCs 

Maldives is the only LDC with more mobile phone subscriptions than people. This South Asian nation consists of hundreds 
of small islands in the Indian Ocean. Mobile communications took off following the licensing of Wataniya Telecom as the 
second mobile operator in 2005. Wataniya launched its network in 2006 to compete with the incumbent Dhiraagu. Today, 
mobile services are available on all inhabited islands. Given the practical universality of mobile phones, the World Bank 
and the Consultative Group to Assist the Poor, a microfinance industry association, are working with the Maldives Monetary 
Authority to create a nationwide mobile banking network.a This is particularly relevant for Maldives, whose geographically 
dispersed population often does not have access to conventional banking services. Another important application of mo-
bile phones in Maldives is disaster management. The country was hit hard by the 2004 tsunami. A disaster management 
plan has been drawn up with an important future role for mobile phones, especially text messaging to alert the public about 
emergency procedures.b

Uganda has a population of around 32 million, of which more than 85 per cent live in rural areas. The mobile market has 
progressively grown more competitive. Service began in 1995 when a private operator was licensed. This was followed by 
the entry of a second national operator in 1998 and the incumbent fixed line operator in 2001. A fourth operator launched 
operations in 2008 and was followed by France Telecom. The results of these changes have been dramatic. Uganda was 
the first African country to have more mobile than fixed telephones. Its mobile phone density increased between 1995 
and 2008 from 2 to 234 per 1,000 people.c Given their low incomes, only about a quarter of the population has a mobile 
subscription. However, thousands of street vendors offer mobile access on a per call basis for Ugandans who do not have 
a subscription. Operators have made significant investments in infrastructure, particularly in rural areas with population 
coverage of over 90 per cent. Mobile communications have transformed the country socially and economically. Business 
and social contacts can be established and maintained more easily and over 100,000 people work in the mobile sector 
and related industries, including both direct employment by operators as well as indirect employment through the sale of 
air time or handsets.d

Source: UNCTAD.
a See http://go.worldbank.org/I9I2VVSJP0.
b See http://www.itu.int/ITU-D/emergencytelecoms/events/ThailandWorkshop/final1/Session%202/SESSION%202%20%5BMaldives%5D%
  20Country%20Presentation.pdf.
c See http://www.ucc.co.ug/MarketReviewSept08.pdf.
d See http://www.gsmworld.com/our-work/public-policy/regulatory-affairs/policy-recommendations-for-developing-countries/taxation_and_
  growth_of_mobile_east_africa.htm#form.
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investment. In both these countries, additional mobile 
operators entered the market during the period under 
consideration. For example, Montenegro attracted 
strategic investors from Germany and Norway to its 
mobile market and issued a new license to cross-
border Serbian investors in 2007. In the case of the 
other dynamic European performers, relatively high 
incomes and continued steps towards market liber-
alization have driven growth with penetration converg-
ing to the level of other EU members.15

High incomes and market liberalization also help to 
explain the presence of the four Gulf states on the list. 
Bahrain, Oman and the United Arab Emirates all in-
troduced second mobile operators during the studied 
period. In Qatar, a new mobile operator was licensed 
in 2007 and looming competition resulted in lower 
prices. Bahrain has since licensed a third operator. 
Greater competition has helped to reduce prices in 
all these countries, making mobile more affordable for 
lower-income segments, particularly the large immi-
grant workforce. The small island developing states 
(SIDS) on the list are representative of the mobile 
revolution taking place even in small economies.16

The belief that these economies would be too minor 
to sustain competition has been shattered as many 
of them have introduced additional mobile opera-
tors with spectacular results.17 The five most dynamic 
economies by region are presented in table I.2.

In summary, the leading mobile performers over the 
past five years have certain regional and geographi-
cal similarities. Many of them can be characterized by 
policy changes resulting in the freeing of pent-up de-
mand. In the economies that were formerly part of Yu-
goslavia, improved stability has facilitated an upsurge 
of investment in mobile networks. In the new EU mem-
bers, regulatory alignment with the EU has liberalized 
markets (e.g. additional competition, mobile number 
portability and pressure on mobile termination rates) 
with penetration levels quickly converging with the rest 
of the EU. In the Gulf states and the SIDS, despite their 
relatively small markets, a mobile revolution has fol-
lowed the introduction of competition. Many of the top 
performers are also middle- and high-income econo-
mies, in which additional market liberalization was all 
that was needed to bolster growth since purchasing 
power was already there. Given that most higher-in-

Figure I.4. The twenty most dynamic economies in terms of increased mobile penetration, 2003–2008

Source: UNCTAD, based on ITU and national data. See annex table I.1.
Note: * 2003–2007 change.
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come developing economies have reached close to 
market saturation, lower-income developing countries 
are likely to emerge as the most dynamic performers 
in this category in the future. 

3.  Most Internet users are now in the
developing world

a. Fastest growth in the South

At the end of 2008, there were an estimated 1.4 billion 
Internet users around the world (figure I.5, top). The 
growth rate of 15 per cent was slightly lower than in 
2007. In developing countries, the number of users 
grew by a quarter, or almost five times faster than in 
developed countries. As a result, developing countries 
now account for more than half the world’s Internet 
users. China hosted the largest number of users (298 
million), followed by the United States (191 million) 
and Japan (88 million) (annex table I.2). A little over 

one fifth of the world’s population used the Internet in 

2008 (figure I.5, bottom).

Wide variations remain in the level of access. While 

more than half of the developed world population is 

now online, the corresponding share is only 15 per 

cent in developing economies and 17 per cent in tran-

sition economies. 

Internet use is spreading rapidly in some developing 

countries, however. In Argentina, for example, penetra-

tion stood at around 15 per cent of the population five 

years ago; today, half of all citizens use the Internet. 

The Islamic Republic of Iran and Viet Nam have also 

experienced impressive growth, from less than 10 per 

cent half a decade ago to one third and one quarter 

of their respective populations in 2008. In Argentina, 

a high level of education coupled with growing com-

petition between different Internet Service Providers

Table I.2. Top five most dynamic economies by region in terms of increased mobile penetration, 2003–2008

Economy 1 Economy 2 Economy 3 Economy 4 Economy 5

Developed economies Bulgaria Latvia Romania Lithuania Poland

Developing economies Qatar Bahrain Maldives United Arab 
Emirates

Saint Kitts 
and Nevis

Africa Gabon Algeria Libyan Arab 
Jamahiriya* Tunisia South

Africa

Asia and Oceania Qatar Bahrain Maldives United Arab 
Emirates Oman

West Asia Qatar Bahrain United Arab 
Emirates Oman Saudi

Arabia

East and South-East Asia Macao
(China) Viet Nam Thailand Malaysia Indonesia

South Asia Maldives Iran (Islamic 
Republic of) Pakistan Sri Lanka Bhutan

Oceania Fiji Tonga* Samoa* French 
Polynesia*

New
Caledonia*

Latin America 
and the Caribbean

Saint Kitts 
and Nevis Argentina Dominica* Uruguay Trinidad and 

Tobago*

Latin America Argentina Uruguay Guatemala El Salvador Honduras

Caribbean Saint Kitts 
and Nevis Dominica Trinidad and 

Tobago*
Antigua and 
Barbuda*

Dominican
Republic

South-East Europe and 
the CIS

Montenegro Russian 
Federation Ukraine Serbia Armenia

Source: UNCTAD, based on ITU and national data. See annex table I.1.
Note: * 2003–2007. 
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Figure I.5.  Global Internet users by main country
groupings, 2003–2008
(millions and per 100 inhabitants)

Source: UNCTAD, adapted from ITU and national data.

(ISPs) helped create the pre-conditions for growth. 
In the Islamic Republic of Iran and Viet Nam, govern-
ment support to the ICT sector has been backed by 
resources and capacity-building to raise awareness 
and computer skills among the population.

Public Internet facilities such as Internet cafés, edu-
cational establishments and digital community cen-
tres are also important for boosting Internet usage 
in developing countries. This is particularly true for 
countries in which household connections are limited 
and many people work in the informal economy and 
therefore do not have Internet access from an office. 
Data from countries in South America illustrate this 
point (figure I.6). In Paraguay and Peru, over half of all 
Internet users log on from public facilities. 

Despite positive Internet developments in many coun-
tries, its use is progressing only slowly in certain re-
gions. Some developing countries are caught in a 
vicious circle, with insufficient demand due to high 
prices and inadequate infrastructure. The lack of de-
mand in turn contributes to low levels of investment 
and high prices. One contributor to high prices is the 
cost of international connectivity (see section I.C). An-
other barrier to greater Internet take-up is low levels 
of education. Limited supply of web content in local 
languages and adapted to local needs is a further 
common impediment. 

There is some uncertainty regarding the measure-
ment, scope and analysis of Internet usage in de-
veloping nations. Since official surveys are seldom 
carried out, most available data are rough estimates 
generally based on the number of subscribers or 

At home

At work

At school

Internet café

0

10

20

30

40

50

60

70

80

Brazil Chile Paraguay Peru

Figure I.6. Location of Internet access and share of Internet users in selected South American countries, 2007/08 (per cent)

Source: UNCTAD adapted from national statistical offices data.
Note: Data for Brazil and Paraguay refer to 2007 and for Chile and Peru to 2008.

Developed EITDeveloping % change

0 0%

5%

10%

15%

20%

500

1,000

1,500

2003 2004 2005 2006 2007 2008

0

10

20

30

40

50

60

2003 2004 2005 2006 2007 2008

World Developed EITDeveloping

U
se

rs
 p

er
 1

00
 in

h.



10 Information Economy Report 2009

international bandwidth. Such estimates can be wide-
ly off, especially given the large number of users that 
access the web from public facilities. The spread of 
mobile phones in the developing world could also be 
impacting the extent of Internet use as people use 
them to first send text messages, then move up to 
using them for e-mail and Internet access. While this 
development is still poorly documented, it suggests 
that there may be many more users in developing 
countries than suggested by current data.

b.  Internet use has increased fast in many
Latin American and Caribbean economies

During the period 2003–2008, Andorra achieved the 
world’s largest gains in terms of Internet penetration 
(measured as number of internet users per 100 in-
habitants), with an increase from 14 to 71 (figure I.7; 
annex table I.2). During the same period, Argentina 
was the second most dynamic economy, followed by 
Latvia and Colombia. In the case of Argentina, com-
petition between incumbent telephone operators and 
cable television companies has dramatically reduced 
the cost of broadband access. Several small island 

economies made it to the top 20 list, including An-
tigua and Barbuda, Bahamas, Barbados, Bermuda 
and Saint Kitts and Nevis, attesting to the strong In-
ternet demand in such economies. The liberalization 
of telecommunication markets in the Caribbean has 
led to reduced prices helping drive Internet demand.  
A relatively high level of migration – and therefore the 
need to communicate with relatives abroad through 
e-mail and instant messaging – as well as a burgeon-
ing offshore ICT services industry has also stimulated 
Internet use in the Caribbean. 

Developed economies account for six entries in the 
top 20 list, of which four are new EU members. Three 
transition economies are also included. Almost half 
of the most dynamic Internet performers are from Eu-
rope. Deeper competition in their Internet markets has 
led to reduced prices and a boost in demand. Popula-
tions in these economies are generally also well edu-
cated, a prerequisite for successful Internet adoption. 
Two of the three transition economies are from the 
former Yugoslavia, with Internet growth explained by 
pent-up demand that had built up during the war and 
was released following massive investment in the tele-
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communications infrastructure. There is also strong 
demand in the Middle East reflected by the inclusion 
of the Islamic Republic of Iran, Kuwait and Saudi Ara-
bia in the top 20. The growing availability of national 
language content in Arabic and Farsi has contributed 
to this growth, as have rising oil incomes. The most 
dynamic economies by region are presented in table 
I.3. Five economies featured on the top 20 lists for 
both mobile telephony and Internet use: Antigua and 
Barbuda, Argentina, Latvia, Macao (China) and Saint 
Kitts and Nevis.

4.  Developing countries lag behind 
in terms of broadband connectivity

a.  Growing use of both fixed and
mobile broadband

Broadband is critical for the deployment of the most 
recent Internet-based services and can help advance 
various social and economic development objectives. 
Many applications do not run or do not operate effec-
tively without sufficient bandwidth. This section looks 
at developments in both fixed and mobile broad-
band.18 Distinguishing between fixed and mobile 

broadband is not always straightforward. The Partner-
ship on Measuring ICT for Development defines the 
two types as follows (UNCTAD, 2009a):

(a) Fixed broadband refers to technologies such as 
DSL (digital subscriber line) at speeds of at least 
256kbit/s, cable modem, high speed leased lines, 
fibre-to-the-home, powerline, satellite, fixed wire-
less, Wireless Local Area Network and WiMAX 
(Worldwide Interoperability for Microwave Ac-
cess);

(b)Mobile broadband access services include WCDMA 
(wideband code division multiple access), known 
as Universal Mobile Telecommunications System 
(UMTS) in Europe; high speed downlink packet 
access (HSDPA), complemented by high speed 
uplink packet access (HSUPA); CDMA2000 1x/EV-
DO (evolution-data only) and 1xEVDV (evolution-
data and voice). Access can be via any device 
(mobile cellular phone, laptop, smart phones, 
etc.)

Thus, the distinguishing feature is the type of com-
munication technology used rather than the device 
through which access is achieved. With the growing 
use of smart phones, such as Blackberries or iPhones, 

Table I.3. Top five most dynamic economies by region in terms of increased Internet penetration, 2003–2008

Economy 1 Economy 2 Economy 3 Economy 4 Economy 5

Developed economies Andorra* Latvia Hungary Slovakia Bermuda* 

Developing economies Argentina Colombia Antigua and 
Barbuda* Barbados* Saint Kitts 

and Nevis*

Africa Tunisia Morocco Seychelles* Egypt Gabon

Asia and Oceania
Macao

(China)*
Saudi
Arabia

Iran (Islamic 
Republic of) Qatar* Kuwait

West Asia Saudi
Arabia Kuwait United Arab 

Emirates* Qatar* Turkey

East and
South-East Asia

Macao
(China)* Viet Nam China Thailand Taiwan, Province 

of China

South Asia Iran (Islamic 
Republic of) Maldives Pakistan Sri Lanka Bhutan

Oceania New Caledonia* Fiji* French Polynesia* Micronesia Tonga*

Latin America 
and the Caribbean

Argentina Saint Kitts 
and Nevis Barbados* Bahamas* Colombia

Latin America Argentina Colombia
Venezuela 
(Bolivarian

Republic of)
Guyana* Peru

Caribbean Antigua and 
Barbuda Barbados* Saint Kitts 

and Nevis Jamaica Bahamas*

South-East Europe and 
the CIS

Republic of 
Moldova

The former 
Yugoslav Republic 
of Macedonia 

Bosnia and 
Herzegovina* Montenegro Serbia

Source: UNCTAD, based on ITU and national data. See annex table I.2.
Note: * 2003–2007.
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it is becoming increasingly difficult to separate com-
puters from mobile phones. Indeed, today there is 
more computing power in a smart phone than in the 
early PCs (personal computers). 

The number of fixed broadband subscribers around 
the world was an estimated 398 million at the end 
of 2008. Developing countries accounted for almost 
40 per cent of these, making broadband one of the 
few ICTs where developed countries still represent 
the majority of users (figure I.8, top). Global aver-
age broadband penetration stood at 5.9, with strik-
ing differences between developed and developing 
economies (figure I.8, bottom). Average penetration 
was more than eight times higher in the former  (24) 
than in the latter (2.8). Moreover, this gap appears to 
be widening: broadband penetration in developed 
countries grew by 2.9 points in 2008, more than the 
overall average penetration rate in developing coun-
tries, which achieved an increase of only 0.7 points. 
Transition economies lag even further behind, with an 
average penetration of 2.6. 

But this picture may start to change in the near future. 
The fastest growing broadband markets are already 
found in large emerging economies. China became 
the world’s single largest broadband market in the 

third quarter of 2008, and by the end of that year it had 
83 million subscriptions compared with 79 million in 
the United States. Brazil has also moved into the top 
ten broadband markets. These emerging economies 
have the necessary economies of scale to achieve 
rapid broadband take-up. However, a large potential 
market is not sufficient in itself to trigger broadband 
growth; a threshold level of purchasing power and a 
regulatory environment that encourages competition 
are also needed. 

A key reason for the slow adoption of fixed broad-
band in many low-income countries is the lack of fixed 
telecommunications infrastructure. More attention is 
therefore often paid to wireless technologies, such as 
3G mobile, in the hopes that they will help overcome 
the abysmal broadband gap. In Pakistan, for example, 
the telecommunications regulator states that “it is be-
lieved that 3G mobile networks with a built-in feature 
of providing high speed data services will boost the 
broadband usage”.19 In Brazil, mobile broadband is 
already the fastest broadband alternative in some 
neighbourhoods.20

In 2008, there were an estimated 361 million 3G mo-
bile subscribers, the majority of which resided in de-
veloped economies (figure I.9, top). Global average 

Figure I.8.  Global fixed broadband subscribers by
main country groupings, 2003–2008
(millions and per 100 inhabitants)

Source: UNCTAD, adapted from ITU and national data.

Figure I.9.  Global mobile broadband subscribers by
main country groupings, 2003–2008
(millions and per 100 inhabitants)

Source: UNCTAD, based on ITU and national data.
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penetration stood at 5.4 with a huge gap between 
developed and developing countries: 29.8 versus 
1.1 (figure I.9, bottom). While there were few sub-
scribers in transition economies, this is expected to 
change with the launch of 3G networks in the Rus-
sian Federation and other economies in South-
East Europe and the CIS. Meanwhile, the two larg-
est developing economies, China and India, had not 
yet launched 3G networks at the end of 2008. China 
awarded 3G licenses in early 2009 (box I.3) and In-
dia was expected to follow suit. The roll-out of mobile 
broadband in developing and transition economies is 
therefore set to take off in the near future. 

Mobile broadband statistics are not directly compa-
rable to those of fixed broadband. While mobile sub-
scribers may have a broadband subscription, they 
are often not aware of it (or they may find the pricing 
of data too high) and may therefore not make use of 
the data features. An analysis of EU data from mid-
2008 found that just around a third of 3G subscribers 
actively used 3G-dedicated data services (European 
Commission, 2008). As a result, the number of active 
3G users is likely to be far lower than the number of 
3G subscriptions (box I.4). Finally, mobile broadband 
subscribers would predominantly be accessing the 
Internet through a handset and the experience of us-
ing the Internet on a mobile phone is not the same 
as access via a desktop or laptop computer.21 None-
theless, as the success of Apple’s iPhone shows, 
many useful applications can be run from a portable 
handset.22 This may be particularly beneficial to busi-
nesses in the developing world that need connectivity 
but have been hindered by the high cost of a com-
puter and conventional fixed broadband connection. 
At the same time, handsets with 3G functionality are 
relatively expensive, which can be a barrier to their de-
ployment in low-income countries. 

The wide gap in broadband access represents a new 
challenge. As discussed later in this report (section 
I.C), broadband can help meet various development 
needs and allow countries to participate more effec-
tively in the global digital economy. Limited broad-
band connectivity severely hampers the ability of 
companies and other users to exploit the benefits of 
ICTs. Meanwhile, the promise of wireless broadband 
for developing countries is still far from being realized. 
Though there are occasional success stories, there is 
still little evidence of wireless broadband having a sig-
nificant impact on enhancing Internet access for de-
veloping countries on a wide scale. In terms of mobile 
broadband, many developing countries are stuck in 
the second generation and have yet to seize the op-
portunities offered by leapfrogging to 3G.

Some developing countries are showing signs of 
success with broadband implementation. Bahamas, 
for example, boasts the second highest broadband 
penetration among developing nations in the Ameri-
cas region and some 80 per cent of its households 
access the Internet using broadband. This is the re-
sult of intense intermodal broadband competition 
between the incumbent telecommunications operator 
the Bahamas Telecommunications Corporation and 
newcomer Cable Bahamas (box I.5).23 The former Yu-

Box I.3. China’s three 3G technologies

China will be one of the few countries in the world with 

three different kinds of mobile broadband networks. In 

early January 2009, the Ministry of Industry and Informa-

tion Technology awarded three 3G licenses to three dif-

ferent operators in China for three different technologies. 

China Mobile received permission to use the home-grown 

TD-SCDMA (time division synchronous code division 

multiple access) technology, one of the ITU 3G IMT-2000

standards. This will be the world’s first implementation 

of TD-SCDMA. China Unicom was approved to operate 

3G using the WCDMA system, which has been widely 

deployed in many countries. Meanwhile, China Telecom

was awarded a 3G license using CDMA2000 technology. 

It already operates a CDMA2000 network and the new 

license will allow it to upgrade to faster EV-DO speeds. 

Competition between these three different technologies 

could rapidly boost China’s 3G take-up. Though the net-

works are incompatible for now, it is expected that they 

will evolve to the next generation mobile LTE (long-term 

evolution) standard (box figure I.3.1).

Source: UNCTAD.

Box figure I.3.1.  A converged unified standard for
mobile telephony in China

Source: China Mobile.
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goslav Republic of Macedonia has emerged as a Bal-
kan broadband leader. This landlocked, mountainous 
nation recently achieved the second highest broad-
band penetration among the transition economies. 
Government licensing of alternative operators has 
spurred the incumbent to drop prices for its ADSL ser-
vices. In addition, the country has possibly the world’s 
first nationwide wireless broadband network installed 

through a public–private partnership involving the 
Ministry of Education, equipment vendor Motorola, a 
local ISP and United States foreign assistance (Hun-
sberger, 2006). One of the government’s main goals 
for the network is to make Internet access available 
to schools and universities and some 500 are already 
connected. In addition, the network provides access 
in rural areas the ADSL network does not reach.

Box I.4. OECD work on measuring mobile broadband

Increased use of mobile phones to access the Internet has created a need to adapt the way in which broadband connec-
tivity is measured. Since 2000, the OECD has collected and reported broadband data to capture and record significant 
changes in the markets for Internet access. While some wireless broadband technologies (such as fixed wireless and 
satellite) were included from the outset, they have accounted for only a small percentage of total connections. In fact, even 
as of December 2008, less than 2 per cent of all reported broadband subscriptions were wireless. Due to speed limita-
tions and difficulties determining actual use, however, Internet-enabled mobile phones were not included in the OECD 
broadband statistics.

In recent years, however, telecom operators have invested large amounts in the upgrading of mobile networks (such as 
HSDPA, CDMA2000 upgrades and WiMAX) to allow for higher speed connectivity. This has made it important to develop 
a methodology to better measure wireless broadband connectivity. Following contributions from member countries, in 
February 2009 the OECD presented a proposal for a new indicator made up of four major components: satellite, WiMAX, 
other/evolving and mobile broadband connections.a All components include connections with advertised data speeds at 
256 kbit/s or higher. 

The mobile category posed particular difficulties. Many mobile phones are “broadband capable” but never actually used to 
access the Internet. The challenge is therefore to find a way to integrate the mobile segment with other wireless technolo-
gies to create a meaningful and useful statistic. Following discussions at an expert meeting on 19–20 February 2009 in 
Lisbon, it was proposed that only subscriptions with actual Internet data usage during the previous three months should 
be included in the mobile broadband component. The mobile component also includes a subset counting the number of 
dedicated or “stand alone” data subscriptions. In the other categories, there is no actual use requirement for dedicated 
data subscriptions.

Local network services provided over Internet Protocol (IP) would not qualify as Internet usage under the proposed defini-
tion, nor would standard SMS (short message service) and MMS (multimedia messaging service) messaging. On the other 
hand, e-mail and instant messaging would qualify as Internet data access in terms of this data collection. If the mobile 
subscriber pays a monthly subscription fee for data access, the mobile device should also be considered “active”.

Source: OECD.
a The “other/evolving” category includes older fixed-wireless technologies such as LMDS (local multipoint distribution service) and MMDS (multi-
channel multipoint distribution service) as well as new, evolving wireless broadband technologies. Wi-Fi is not included in the definition, except 
when used as the transport technology for a fixed-wireless Internet service provider.

Box I.5. Broadband in Bahamas

The Cable Bahamas broadband network now covers 96 per cent of Bahamian homes. Subscriptions are available with 
speeds up to 9 Mbps; the entry level package with 1 Mbps is around $11 per month, one of the cheapest in the region. 
The incumbent has reacted by providing broadband using ADSL. It too has installed an island-wide fibre network and is 
upgrading its infrastructure to an NGN. It is planning to offer television over IP. Apart from the increase in television enter-
tainment and high speed Internet access for consumers, they are also offering online banking and online interaction with 
the government. Broadband in the Bahamas has had an impact on the overall economy. Infrastructure construction has 
generated employment and created new businesses in disaster recovery and backup (particularly important given the 
number of hurricanes each year) as well as web hosting. The investment in broadband has also been important for the 
financial sector, one of the country’s largest industries. Banks have benefitted from having state-of-the-art connectivity for 
promoting offshore business and providing clients with easy and rapid access to accounts wherever they are. 

Source: UNCTAD, based on information from Bahamas Telecommunication Company and Cable Bahamas operating reports. 
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b.  Broadband penetration has increased 
the most in the North

During the period 2003–2008, the Faroe Islands (with 
a population of only 48,000) was the world’s most 
dynamic economy in terms of expanding broadband 
penetration (measured as the number of broadband 
subscribers per 100 inhabitants) (figure I.10; annex 
table I.3). The penetration ratio rose from 2 in 2003 to 
29 in 2008. All Nordic economies feature among the 
most dynamic ones. Along with Canada and the Neth-
erlands, they have achieved the highest household 
broadband penetration in the world with some three 
out of five homes connected at the end of 2008. These 
countries were already leading the world in household 
Internet penetration and their high broadband growth 
reflects the transformation from dial-up to virtually 
complete broadband access. They have emerged as 
broadband societies with virtually all Internet access 
being high speed. This group of countries has long 
been at the forefront of technological advance. They 
have highly educated populations with an affinity for 
adopting new technology.

Developed countries completely dominate the top 20 
list. Furthermore, European economies occupy the first 

seven positions and eighteen in total. This may reflect 
the strong regulatory push towards local loop unbun-
dling in Europe that has resulted in a number of new 
competitive broadband suppliers entering the market.24

Although these new players initially operated a resale 
model, they have since climbed up the “ladder” and in-
vested in their own fibre optic networks.25 The dynamic 
competitive market in broadband access in many Eu-
ropean countries is leading some regulators to relax 
regulatory requirements for local loop unbundling in an 
effort to encourage higher fibre optic build-out. 

In Australia and New Zealand, which also made the top 
20 list, broadband is growing rapidly, driven by a more 
competitive environment and strong government push 
to increase broadband connectivity.26 Canada and the 
United States do not figure in the list, partly because 
they already had a relatively high level of fixed broad-
band penetration.27 The fact that no developing or tran-
sition economy reached the top 20 is a vivid illustration 
of the widening gap that exists in the broadband area. 
The five most dynamic economies by region are pre-
sented in table I.4.
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Table I.4. Five most dynamic economies by region in terms of increased broadband penetration, 2003–2008

Economy 1 Economy 2 Economy 3 Economy 4 Economy 5

Developed economies Faroe Islands Finland Sweden Norway Luxembourg

Developing economies Singapore Macao
(China)

Saint Kitts 
and Nevis* Barbados* Hong Kong 

(China)

Africa Seychelles* Mauritius South Africa Tunisia Morocco

Asia and Oceania Singapore Macao
(China)

Hong Kong 
(China)

Republic 
of Korea Bahrain

West Asia Bahrain Qatar* Turkey United Arab 
Emirates* Saudi Arabia*

East and South-East 
Asia Singapore Macao

(China)
Hong Kong 

(China)
Republic 
of Korea

Taiwan, Province 
of China

South Asia Maldives India Sri Lanka* Pakistan Nepal*

Oceania French Polynesia* New Caledonia* Fiji* Tonga* Vanuatu*

Latin America 
and the Caribbean

Saint Kitts 
and Nevis Barbados* Antigua and 

Barbuda *
Saint

Lucia* Uruguay

Latin America Uruguay Argentina Chile Mexico Brazil

Caribbean Saint Kitts 
and Nevis Barbados* Antigua and 

Barbuda * Saint Lucia* Saint Vincent and 
the Grenadines

South-East Europe and 
the CIS

Croatia
The former 

Yugoslav Republic 
of Macedonia 

Russian 
Federation Belarus Montenegro*

Source: UNCTAD, based on ITU and national data. See annex table I.3.
Note: * 2003–2007.

B.  Monitoring
the digital divide

1. Inequality is shrinking

There are various ways of measuring the digital di-
vide.28 The Information Economy Report 2009 uses 
Lorenz curves and Gini coefficients to establish the 
degree to which ICTs are equally distributed across 
the world.29 While this technique was originally devel-
oped to measure income inequality, it can be applied 
to compare cumulative shares of ICT facilities and uti-
lization. A Lorenz curve for Internet users is illustrated 
in figure I.11. In 2000, 80 per cent of the world’s popu-
lation accounted for 14 per cent of all Internet users. 
The Lorenz curves for 2005 and 2008 are above those 
for 2000, indicating increasing equality with time. By 
2005, 80 per cent of the world’s population accounted 
for 35 per cent of Internet users and by 2008 they were 
responsible for 50 per cent. If the rate of Internet use 
was the same around the world, the curve would be a 
45 degree diagonal line.

The Gini coefficient summarizes the Lorenz curve in 
a single number by calculating the ratio of the area 
between the Lorenz curve and the diagonal to the total 

area under the diagonal. Perfect equality would result 
in a Gini coefficient of zero and perfect inequality, a 
coefficient of 1. Figure I.12 shows the trend over time 
of Gini coefficients for several ICTs. Declining coeffi-
cients indicate decreasing inequality. Unsurprisingly, 
the biggest drop was in mobile access, as subscrip-
tions are becoming spread more equitably. Mobile is 
now the most equitably distributed ICT, with a Gini co-
efficient of only 0.12. This is not surprising given that 
the price of mobile use is generally less than that of In-
ternet and available under easier conditions than fixed 
lines. Furthermore, mobile telephony does not require 
the basic literacy skills necessary for Internet access.

Gini coefficients for fixed lines have not declined much 
since 2005, reflecting stagnant growth (section I.A). In 
developed nations, the number of fixed lines is drop-
ping as consumers switch to mobile and VoB (negat-
ing the need for an extra dial-up line). In developing 
nations, consumers are opting for mobile as their pri-
mary and often only phone. Internet use has become 
more equally distributed and is in fact more equitably 
spread than fixed telephony. The biggest inequality is 
in broadband where the Gini coefficient was 0.47 in 
2008. But even in this case, the inequality has nar-
rowed since 2000.
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Figure I.13.  Fixed and mobile penetration by
special country grouping, 2003–2008

Source: UNCTAD, adapted from ITU and national data.
Note: Logarithmic scale.

Figure I.14.  Internet and fixed broadband penetration by
special country grouping, 2003–2008

Source: UNCTAD, adapted from ITU and national data.
Note: Logarithmic scale.

2.  Developments in country groups 
deserving special attention

The WSIS Declaration of Principles highlighted the case of 
particular groups of countries as deserving special atten-
tion. This concerns those beset by particular geographic, 
development or financial characteristics and facing special 
challenges in overcoming the digital divide, notably small 
island developing states (SIDS),30 LDCs,31 landlocked de-
veloping countries (LLDCs)32 and highly indebted poor 
countries (HIPCs).33 This subsection takes a closer look at 
how ICT developments in these different groupings have 
evolved.

In terms of fixed telephony, there was little change in access 
between 2003 and 2008 (figure I.13, top). All the country 
groupings have fixed line teledensities below the world av-
erage. However, among SIDS, the average is above that 
for all developing countries. Even though they face com-
pletely different geographic circumstances, both the SIDS 
and the LLDCs do better than the LDCs or HIPCs. While 
there has been a marginal reduction in the gap between 
the averages for LDCs and HIPCs and the world average, 
the gap has not changed in the case of SIDS and LLDCs.

In mobile communications there has been significant im-
provement for most special country groupings (figure I.13, 
bottom).

(a) The SIDS mobile penetration was above the world av-
erage until 2005 but then fell below. Excluding Cuba, 
however, the average mobile penetration in SIDS 
would be 75, significantly above the world average;34

(b) LLDCs raised mobile penetration from 3 in 2003 to 
33 by 2008. During this period, the gap in absolute 
penetration vis-à-vis the world average fell from 1:7 
to 1:2;

(c) LDCs raised their mobile penetration from 2 in 
2003 to 20 in 2008, reducing the gap vis-à-vis the 
world average from 1:13 to 1:3;

(d) In HIPCs, mobile penetration surged from 3 to 23. 
This implied a reduced gap to world average pen-
etration from 1:9 to 1:2.5. 

SIDS more than doubled their Internet penetration
from 11 to 24 between 2003 and 2008 (figure I.14, 
top). It has remained above both the world and the de-
veloping country average. Geographic isolation, large 
diasporas, access to undersea fibre optic cables and 
offshore ICT industries in many SIDS help explain this 
elevated level of Internet access. LLDCs  raised their 
Internet penetration from 1.3 to 5 during the same pe-
riod, HIPCs from 0.7 to 2.7, and LDCs from 0.4 to 2.4.
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Fixed broadband access is the one with the most glar-
ing differences between the penetration rates of the 
special country groups (except SIDS) and the world 
and developing country average (figure I.14, bottom). 
SIDS display a broadband penetration slightly below 
the world average but above the developing country 
average. While the other three country groups have 
improved their penetration from a negligible level in 
2003, they all had an average penetration in 2008 of 
less than 0.25 fixed broadband subscribers per 100 in-
habitants. The absolute gap vis-à-vis the world average 
ranges from 30 in the LLDCs to over 200 in the LDCs. 
Mobile broadband reflects a similar situation. While 
several SIDS have launched 3G mobile networks, they 
are scarce in the other special country groups. 

Thus, the difference between ICT penetration in the 
special country groupings and the world averages 
generally fell between 2003 and 2008. The SIDS are 
faring relatively better, with penetration for different 
ICTs often above the average levels in both world and 
developing countries. LLDCs are doing better than 
the HIPCs or LDCs but all these three groups are 
significantly below world and developing economy 
averages. The gap in broadband connectivity is par-
ticularly wide.

3. No room for complacency

Despite positive trends in ICT diffusion, much more 
needs to be done to achieve an information society for 
all. Important gaps remain within economies and so-
cieties (e.g. due to language of content; rural versus 
urban; gender; generation) that affect the demand for 
and the ability to use ICT. Improved access to ICTs
(especially other than mobile phones) has mainly ben-
efited the urban and young people speaking a domi-
nant language.35 An extra effort is therefore required 
to bring marginalized and disadvantaged groups 
into the information society through training and the 
creation of locally relevant content in appropriate lan-
guages (see also section II.C).

When assessing the impact of ICT diffusion, it is im-
portant to consider the use of different ICTs in various 
contexts. Developing countries have embraced mobile 
technology and the gap with developed countries for 
that technology is narrowing rapidly. The uses to which 
mobiles are put – voice communications, messaging, 
Internet access and broadband connections – can to 
some extent substitute for services delivered over fixed 
infrastructure using a computer. So while a wide gap in 

fixed technology persists, roughly analogous services 
may be available using mobile phones.

However, the nature of services delivered over fixed 
versus mobile connections differs. On the one hand, 
an e-mail composed and read over a computer pro-
vides significantly more functionality and ease of use 
than a text message (or an e-mail) on a mobile phone. 
Similarly, Internet access using a full-fledged browser 
over a broadband computer connection is not com-
parable to accessing the Internet on a mobile handset 
with a small screen, cumbersome keyboard and cus-
tomized Internet viewing software. On the other hand, 
an e-mail on a computer cannot be accessed on the 
move and might be read too late to have a real value 
to the user. Ultimately, the success of a technology is 
measured by how well it matches the context, afford-
ability and environment in which it exists. As noted by 
one scholar (Heeks, 2008: 27-28):

Back in the 1990s, the initial model serving the global 

North consisted of a PC via landline. But attempted roll-

outs faced major hurdles as the South’s poor proved 

far harder to reach. The model was too costly to be sus-

tainable or scalable. … We can keep pushing down the 

PC-based route when less than 0.5 per cent of African 

villages so far have a link this way. Or we can jump ship 

to a technology that has already reached many poor 

communities. Mobile telephony, for example, already 

reaches out to more than half the African population.

Mobile phones are widely affordable and available 
and serve dozens of important uses in developing 
countries. They allow farmers to obtain product prices 
and help small and microenterprises stay in touch 
with clients (chapter II). The functionality of different 
ICT services and the device on which they are used 
merits more research, particularly in relation to the 
digital divide. In the area of broadband access, there 
is still a large gap between countries at different lev-
els of development, regardless of fixed or mobile high 
speed connections. This is a concern since many 
economically and socially relevant applications in the 
areas of government, business, health and education 
require broadband access to reach their full level of 
functionality (section I.C).

Despite good progress, particularly in mobile com-
munications, governments must not become compla-
cent. Existing gains must be sustained, particularly in 
light of the current crisis (see section I.D). More policy 
intervention is required to expand broadband access 
in developing countries. Africa deserves special men-
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tioning in this context. Its countries are lagging behind 
other developing regions particularly in Internet and 
broadband take-up (figure I.15). Other developing re-
gions often boast a broadband penetration ten times 
higher than in Africa. These figures include northern 
African nations and South Africa, which account for 
most Internet users and broadband subscriptions in 
the region. Internet and broadband take-up in sub-
Saharan Africa is thus far lower. Urgent attention is 
needed to address this situation and bring the conti-
nent more meaningfully online. 

Furthermore, the goalposts are changing. Two de-
cades ago, a common objective was to reach a cer-
tain teledensity and to promote telecentres in rural 
areas; today’s information society is more person-ori-
ented and ICTs have become more important, even in 
the poorest countries. The full right to communicate 
and participate in the information society requires 
having a tool to access, compose, send, receive and 
process information at any time and in any place. The 
mobile revolution suggests that this can be achieved 
in all countries by all adult citizens having a portable 
handset, as long as countries adopt the appropriate 
regulatory frameworks, including incorporating mo-
bile communications into universal service policy. This 
might be a more appropriate policy objective than 
teledensity or general coverage targets. 

C.  Addressing

the broadband 

challenge

1.  Reasons to promote broadband 
connectivity

As noted above, the digital divide between developed 
and developing economies is particularly wide in the 
case of broadband. For example, Australia, a coun-
try with 21 million inhabitants, has more broadband 
subscribers than the whole of Africa. There is further-
more a huge gap in terms of broadband speed. While 
high-income economies keep pushing the limits, low-
income countries’ broadband connections generally 
remain slow.36 The situation in the Asia-Pacific region 
is illustrative; high-income economies such as Japan 
and the Republic of Korea boast minimum bandwidths 
for an entry level broadband package that are much 
higher than the maximum broadband speeds in, for 
example, Bangladesh, Cambodia and Tonga (figure 
I.16). To make things worse, there is also a “broad-
band price divide”. In 2008, the average fixed broad-
band price at purchasing power parity was $27.6 for 
developed countries and $289 for developing coun-
tries (ITU, 2009a). The cost of using fixed broadband 
tends to be the highest in low-income countries. Out of 
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the 20 countries with the most expensive broadband
access, 14 are from sub-Saharan Africa and another 
three are islands in Oceania (ibid.).

There are good reasons for developing countries to 
prioritize broadband connectivity in their development 
strategies. Although broadband may not be needed 
for every user, there are many applications that do not 
run or operate effectively without sufficient bandwidth. 
Improved broadband connectivity can help to achieve 
education and health targets set out in the Millennium 
Development Goals (MDGs). Its use has contributed 
to social and economic development, for example, in 
the context of distance education in the Solomon Is-
lands and disaster management in China and Myan-
mar (ITU, 2008b). Health care costs can be lowered 
by using telehealth, which can reduce the number of 
tests, in-person visits and patient transfers (Alexan-
der, 2008). Communities that are not connected via 

broadband are unable to benefit from such critical 
services.

Broadband is also crucial for e-government. It under-
pins public administration networks allowing process-
es to flow more smoothly. This can make a government 
more efficient and accountable, enabling it to tackle 
development challenges more effectively. E-govern-
ment delivered through broadband facilitates citizen 
access to programmes and services and improves 
the flow and speed of government information to poor 
and isolated communities, helping to empower and 
improve their development prospects.37 Furthermore,
broadband is essential to support new industries such 
as ICT-enabled services (chapter III), and it can help 
stimulate domestic industry and employment growth 
in content development, infrastructure roll-out and 
e-commerce (chapter II). 
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2. Policy options

Governments increasingly recognize the potential 
benefits from broadband connectivity and are design-
ing specific policies in this area. Countries that already 
have high broadband penetration, such as Canada, 
Japan and the Republic of Korea, have implement-
ed tailored policies for promoting broadband and 
adopted related regulations. Examples of develop-
ing countries that have adopted national broadband 
strategies include Argentina, Chile,38 Egypt, Ghana, 
India,39 Jordan, Malaysia, Pakistan, Qatar, Singapore 
and Sri Lanka.

In order to promote enhanced access to high speed 
Internet services in different ways a broad approach 
is needed. Policies and regulations to facilitate broad-
band roll-out range from taxation and fiscal incentives 
to market liberalization, and may also include univer-
sal access and market stimulation. Apart from e-gov-
ernment, there is not always a need for significant ex-
tra government resources. Fine-tuning the policy and 
regulatory environment is typically more important. 
This includes steps such as encouraging operators to 
share state-of-the-art backbone infrastructure instead 
of building duplicate, fragmented, low bandwidth net-
works, leveraging operator contributions to universal 
service funds for broadband deployment and maxi-
mizing competition in broadband by encouraging a 
variety of operators and technologies. In the case of 
international broadband connections, this includes 
participating in undersea cable projects and, for land-
locked countries, building out fibre links to connect 
with submarine cable landing stations in other coun-
tries (see section I.C.4).

Governments should be careful not to champion any 
specific broadband technologies. In many countries, 
broadband services are provided by private opera-
tors and technology choices form part of their finan-
cial and engineering plans. The complexity involved 
in predicting what technology will best suit the needs 
of the future suggests that government policy should 
be technologically neutral. Nevertheless, govern-
ment decisions influence the direction of broadband 
technology both directly and indirectly, through stan-
dards and spectrum policy, import duties and taxes, 
and broadcasting and other laws. Governments also 
make technological choices for the implementation of 
their own administrative networks. The capabilities of 
various broadband technologies, particularly wireless 
– arguably the most relevant in the developing country 
context – are discussed in section I.C.3.

Pro-broadband taxation and fiscal incentives cover ar-
eas such as reducing or eliminating import duties on 
broadband equipment and offering tax reductions and 
loan assistance (e.g. guarantees and lower interest 
rates) to companies investing in broadband infrastruc-
ture. There are various options that can be considered 
to liberalize the broadband market, such as reducing 
or eliminating barriers to market entry and fully allocat-
ing spectrum, especially frequencies needed for 3G 
and fixed wireless broadband technologies.40

Coverage requirements can be used as a tool to ex-
pand the availability of mobile broadband. Most coun-
tries impose some requirement in a mobile operator’s 
license conditions related, for example, to a specific 
proportion of the population being covered by the ser-
vice by a certain period of time. Winners of 3G mobile 
licenses in Brazil were required to collectively cover 
within two years 1,836 municipalities that have no mo-
bile coverage. This will extend mobile coverage to an 
additional 17 million people. The operators must also 
provide 3G coverage to all state capitals and cities with 
more than half a million inhabitants within two years. 
Between the fourth and eighth years, these coverage 
requirements extend to smaller municipalities so that 
by the end of the eighth year, at least 60 per cent of all 
municipalities with at least 30,000 inhabitants (about 
3,800 municipalities) are covered.41

A critical ingredient for ensuring sufficient broadband 
supply at reasonable prices is to expose operators 
to competition – both intramodal and intermodal. In-
tramodal competition refers to competition within the 
same technology, such as ADSL, whereas intermodal 
refers to competition between competing technolo-
gies such as between ADSL, cable modem, fibre optic 
and wireless technologies. The healthiest broadband 
markets have a high degree of both intramodal and 
intermodal competition.42

Such an environment is not common in develop-
ing countries, partly due to the often limited number 
of fixed lines. A lack of intermodal competition may 
also reflect the absence of cable television networks 
or restrictions in telecommunications and broadcast 
laws.43 Countries can do more to encourage conver-
gence to generate broader intermodal competition. 
At the same time, there have been competitive con-
straints affecting the potential of new wireless tech-
nologies. For example, the needed spectrum has of-
ten been awarded to incumbent operators either by 
direct awards or through high license fees that only 
established companies can afford. Some countries 
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have escaped the latter problem by reserving specific 
frequencies for new operators. Developing countries 
should make extra efforts to encourage broadband 
competition by facilitating the entry of new players in 
order to increase the diversity of supply and reduce 
prices.

In most developing countries, national backbones 
have typically comprised a collection of various trans-
mission links (microwave, overhead cable and satel-
lite). They have generally been low speed and often 
duplicated by each operator. More attention should 
be paid to ways in which complementary services or 
even competing services can share core infrastruc-
ture. For example, there is growing momentum to-
wards consolidating national fibre backbones by en-
couraging infrastructure sharing44 and extending fibre 
to more remote and rural areas outside urban areas 
where there are usually metropolitan fibre rings. 

Achieving more widespread deployment of broadband 
backbones and access networks in remote and less 
densely populated areas is a particular challenge. Ef-
forts need a degree of pragmatism. There will be situ-
ations where fibre is not practical at the moment, and 
where it may be more realistic to bridge the gap with 
various fixed wireless solutions or more traditional mi-
crowave. Increased deployment can be facilitated by 
the adoption of a universal access and service policy 
that complements a national broadband policy aimed 
at creating an enabling environment. Governments 
might require operators to make specific minimum 
speeds available to households or provide subsidies 
or other incentives using universal access and service 
funds to operators for rolling out broadband infra-
structure. Such funds have been used, for example, in 
countries like the Dominican Republic, India and Peru
to increase the reach of and access to broadband 
networks and services in rural areas. They can help 
stimulate market forces, launch innovative rural ser-
vice pilot projects and create demand for advanced 
ICT connectivity and services.45

Another way to enhance broadband access is through 
the promotion of public Internet access points or 
telecentres. Public facilities can become a leading 
location of access for Internet users in developing 
countries. In Peru, around 70 per cent of Internet users 
access the Internet from public Internet centres (“cabina 
pública”) compared to about 20 per cent or less from 
home and from work (figure I.6). Steps that facilitate 
public Internet locations include delicensing public 
Internet facilities, promoting inexpensive broadband 

tariffs for public Internet centres and deregulating 
the Wi-Fi spectrum. Uganda’s rural communications 
development fund has also been successful in rolling 
out infrastructure outside the main urban areas. It has 
contributed to the establishment of Internet Points of 
Presence in over 70 district capitals and 55 Internet 
cafés in district capitals as of December 2007.46

In South Africa, extending Internet access through 
mobile broadband powered public facilities is critical 
given the lack of other options.47 For example, MTN 
is using HSDPA to provide Internet connectivity in 
community access centres. Known as MTN@ccess, 
the operator has provided a 3G connection in a poor 
township in Johannesburg. Computers in the centre 
are connected at speeds of up to 1.4 Mbps, equivalent 
to fixed broadband technologies.48

Focus on universal broadband access through pub-
lic Internet facilities is likely a prime concern of many 
developing countries, especially at low levels of in-
come. As countries move up the development ladder, 
broadband access from home becomes more de-
manded, facilitating accessibility for users, particularly 
for households with children. Some countries view a 
major barrier to home broadband availability to be the 
lack of PCs and have launched programmes to fa-
cilitate home PC ownership. North African countries 
such as Egypt and Tunisia are seeking to extend PCs 
into homes hoping that broadband access will then 
follow.49

There is scope for greater involvement by national 
governments and development partners. The de-
velopment impact that broadband can have is only 
slowly becoming reflected in poverty reduction strat-
egy papers (PRSPs) (box I.6).50 Some countries high-
light the importance of ICTs for reducing poverty in 
terms of their impact on increasing efficiency, improv-
ing livelihoods, modernizing public administration 
and creating new jobs and services. Some desirable 
ICT impacts will be optimally achieved only through 
broadband networks. At the same time, for many poor 
countries, it will take time before broadband connec-
tivity is adequately provided. In these cases, it is im-
portant to continue to explore what can be achieved 
for development through text messaging, financial 
applications and e-government using mobile phones 
(Heeks, 2008).
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3.  Exploring the wireless broadband 
option

As noted above (section I.A), fixed broadband tech-
nologies are the most used worldwide.51 A major factor 
holding back the diffusion of fixed broadband in de-
veloping countries is the shortage of fixed infrastruc-
ture – whether copper telephone lines for DSL, coaxial 
cable for cable modems or fibre optic networks. Cable 
television is not widely available in all developing re-
gions and when it is, the technology deployed is often 
not suitable for broadband without significant upgrad-
ing and capital expenditure.52 Meanwhile, fibre optic 
to the home is a limited and expensive proposition. In 
many developing countries, wireless solutions there-
fore appear to be more economically attractive in the 
short term for bridging the broadband divide. 

Different technologies are emerging to facilitate the 
roll-out of wireless broadband. Wireless broadband 
options include fixed technologies such as Wi-Fi and 
WiMAX, and mobile 3G. Bandwidth available with wire-
less varies widely depending on the version and type 

of technology. Today, higher speed wireless technolo-
gies are competitive compared with most mass mar-
ket DSL and cable modem offerings.53 Fixed wireless 
has been used as an Internet access alternative for 
a number of years. Initial implementations were pro-
prietary and fell short of true broadband speed. Wi-Fi 
is widely used and Wi-Fi chips are now implanted in 
most laptop computers. Wi-Fi operates over a limited 
range at broadband speed. It can be a useful access 
solution for certain situations, e.g. connecting users in 
airports, Internet cafés or geographically small locali-
ties. The experience of Maldives shows that Wi-Fi can 
be a suitable access technology in compact places 
and where there is connectivity to backhaul infrastruc-
ture (box I.7).

The other two main options are the IP-based WiMAX 
and the 3G mobile cellular technologies based on 
WCDMA and CDMA2000 1x / EV-DO.54 WiMAX pro-
vides voice functionality using IP technology. Likewise, 
3G mobile technologies can also be used for data traf-
fic using USB (Universal Serial Bus) or data cards.

Box I.6. Some PRSPs emphasize the role of broadband

Ghana’s PRSP refers to the establishment of “a national communications backbone facility to provide access throughout 
the country” and “the development of electronic commerce to enhance production, productivity and to facilitate business 
transactions. Government intends to establish Information Technology (IT) parks and incubator areas equipped with the 
necessary infrastructure for ICT-related businesses.”a Broadband is indispensable for achieving the Ghanaian plans for a 
backbone, e-commerce and IT parks. 

Sri Lanka makes specific mention of broadband in its PRSP, discussing the e-Sri Lanka initiative to apply the benefits of 
“modern technology to the workings of government and the private sector. … A broadband network will be developed and 
extended through the countryside to ensure that e-Sri Lanka is accessible to the poor.”b It describes the use of a develop-
ment fund for helping to finance a domestic broadband network with particular focus on rural areas and providing connec-
tions to small and medium-sized enterprises (SMEs) in small towns.
Source: UNCTAD.
a Government of Ghana: Ghana Poverty Reduction Strategy 2003–2005: an agenda for growth and prosperity. http://go.worldbank.org/
  BMEZ9ICHC0.
b Government of Sri Lanka: Regaining Sri Lanka: vision and strategy for accelerated development. http://www.imf.org/External/NP/prsp/2002/
  lka/01/120502.pdf.

Box I.7. Wi-Fi in Maldives

Though Wi-Fi is most commonly used for hotspots, it can help to support broadband connectivity by providing access 
distribution from a broadband backbone, particularly in countries with suitable geographical characteristics for this tech-
nology. In Maldives, incumbent operator Dhiraagu has installed its so-called “Wireless Zone Service” on a majority of 
the country’s inhabited islands – most of which are just several kilometres wide – with plans to extend the service to all 
inhabited islands. The service offers prepaid billing so users can access broadband at their convenience without monthly 
charges. The initial phase of providing the service to all atoll capitals in the country was completed in February 2007. The 
next phase involves the provision of service on all islands with a population exceeding 900 people.a

Source: UNCTAD.
a Dhiraagu press release: Dhiraagu extends Wireless Zone Service to additional 27 islands. 2 August 2007. http://www.dhiraagu.com.mv/me
  dia_centre/press_releases.php?id=593&cat=pressreleases.
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According to the WiMAX Forum, an industry associa-
tion, some 430 million people in 135 countries were 
covered by WiMAX technology in 2008, a figure pro-
jected to grow to 800 million by 2010.55 Though cov-
erage is expanding, the number of actual subscrib-
ers remains small; around two million subscribers 
worldwide as of June 2008.56 Reasons for the much 
lower number of subscribers include small-scale de-
ployments in many countries; that the technology is 
still being refined; limited competition; that operators 
deploying WiMAX networks are the same as those al-
ready providing fixed, mobile or broadband services; 
and delays in the allocation of spectrum for WiMAX.

One advantage of WiMAX is that it is relatively low 
cost to deploy compared to 3G or fixed broadband 
networks. This may make it an attractive technology 
in rural areas, for example. It may also be an option 
for new players who would be interested in entering 
the broadband market. In many countries, however, 
only existing operators have been awarded WiMAX 
licenses or they have been granted more favourable 
spectrum than new entrants. This has constrained 
competition and held back the potential of WiMAX. 
The world’s largest deployment of WiMAX is run by 
Tata Communications in India (box I.8).

Third generation (3G) mobile technology is also tout-
ed as a competitor to fixed broadband. Mobile band-
widths are continually evolving upwards (box I.9) and 
are today competitive with mid-level DSL and cable 
modem offerings. The two main 3G technologies are 
WCDMA (and its upgrade technology HSDPA that 
supports higher bandwidth) with around three quarters 
of the 3G mobile broadband market and CDMA2000
1x / EV-DO with a quarter share.57 As of April 2009, 92 
countries had established WCDMA-based networks 
(including 47 in developing nations and eight in tran-
sition economies) and 66 countries had CDMA2000
1x / EV-DO networks (including 44 in developing coun-
tries and five in transition economies).58

Coupled with a data card, 3G can be a viable alterna-
tive to fixed line broadband. While such 3G use, which 
generally implies connecting computers rather than 
mobile handsets to the Internet, currently accounts for 
a small portion of mobile users, it represents a sig-
nificant share of all broadband subscribers in some 
developed countries.59 It is also emerging as an al-
ternative to fixed broadband in developing countries 
that have launched 3G and where there are relatively 
few fixed broadband connections. In South Africa, for 
example, subscribers using 3G data cards now ac-

count for more than half the total number of broad-
band subscribers (figure I.17).60 Other non-3G wire-
less technologies account for another 10 per cent 
of broadband subscribers. 3G broadband has been 
successful because the only other fixed alternative is 
ADSL. The HSDPA networks deliver download speeds 
of up to 3.6 Mbps with plans to upgrade to 7.2 Mbps. 

Spectrum allocation is a key issue for wireless broad-
band. Broadband WCDMA networks have tradition-
ally employed spectrum in the 2.1 GHz band. Many 
developing countries have been slow to allocate the 
needed frequency for WCDMA.61 For example, China 
awarded 3G licenses only in early 2009, and India 
had yet to allocate WCDMA frequency at the time this 
report was drafted. In Latin America and the Carib-
bean, Brazil was the only country that had allocated 
WCDMA frequency in the 2.1 GHz band at the end 
of 2008. New frequency bands are being exploited 
for mobile broadband. For example, CDMA2000 EV-
DO is available for the 450 MHz band, which allows 
wider coverage and is therefore attractive for rural ar-
eas (box I.10). WCDMA (as well as HSDPA) has been 
introduced in the 900 MHz band (Ovum, 2007). This 
is attractive for existing GSM operators, who do not 
have to wait for 2.1 GHz spectrum allocations and can 
instead leverage their existing frequency to introduce 
mobile broadband services.62

The development of mobile broadband in a coun-
try tends to be evolutionary. Data access using less 
than broadband speeds can be achieved with GPRS/
EDGE derived from 2G GSM networks or CDMA 2000 
1x. As demand grows, operators move up to higher 
speed technologies such as CDMA 2000 1x / EV-DO,
WCDMA/HSDPA, mobile WiMAX and eventually LTE 
(box I.9). The timing and choice of technology is basi-
cally a function of what systems operators in the coun-
try are deploying and of the licensing and spectrum 
allocation framework. 

4.  Addressing the international 
connectivity challenge

International Internet connectivity is vital for coun-
tries. In some developing nations, limited domestic 
content means that many users will access overseas 
websites that require sufficient bandwidth to ensure 
adequate quality of service. Countries that aim to de-
velop export-oriented ICT-enabled services require 
good international connectivity to transmit information 
quickly with minimal latency (chapter III). Both fibre 
optic cable systems and satellite networks can pro-



26 Information Economy Report 2009

Box I.9. From 2G to 4G 

There has been a gradual improvement in speed over time, with technologies often competing with each other in band-
width capability (box figure I.9.1). This has been particularly true in the GSM (Global System for Mobile Communication)/
WCDMA/HSDPA versus CDMA 1x / EV-DO camps with one technology announcing a speed breakthrough and then the 
other technology following suit. 

Many countries have GSM networks, where GPRS (general packet radio service) or EDGE (enhanced data rates for GSM 
evolution) can be deployed without a major upgrade by overlaying them over the GSM network. GPRS is not a broadband 
solution but is faster than plain GSM. The next step up is EDGE, which is often perceived as filling the gap between GPRS 
and 3G networks. The upgraded versions of EDGE (called Evolution) can today offer broadband speeds of up to 1 Mbps 
with average throughput of around 400 kbps (Ericsson, 2007). It should normally not incur major regulatory obstacles and 
does not necessarily require new spectrum allocation.

Although some developing countries have mobile CDMA2000 networks, this technology has often been introduced as a 
fixed wireless solution. CDMA2000 1x offers an option for Internet access equivalent to or faster than a dial-up fixed line. 
It can be upgraded to CDMA2000 EV-DO which comes in several versions, all operating at broadband speeds. Attractive 
features of CDMA2000 networks include their cost effectiveness compared to fixed lines and that they can typically be 
upgraded to broadband speeds without requiring new spectrum allocation. 

WCDMA-based mobile systems have seen an increase in advertised bandwidth from an initial 384 kbit/s to over 40 Mbps 
today. Likewise, EV-DO theoretical speeds have increased from 2.5 Mbps to over 280 Mbps. Though announced speeds 
are usually far higher than the actual implementation bandwidth, mobile wireless technologies can today compete with 
non-fibre-based fixed broadband in terms of throughput. LTE mobile technology, or so-called fourth generation mobile, 
claims speeds of over 300 Mbps although it will be some time before LTE is widely deployed.a

Source: UNCTAD.
a In February 2009, Verizon Wireless announced plans to deploy the first LTE network in the Americas by 2010. LTE speeds achieved during 
Verizon trials have reached 50 to 60 Mbps. Verizon plans to use 700 MHz spectrum, which would achieve wide coverage at significantly lower 
cost than other frequencies. See Verizon press release: Verizon Wireless fosters global LTE ecosystem as Verizon CTO Dick Lynch announces 
deployment plans. 18 February 2009. http://news.vzw.com/news/2009/02/pr2009-02-18.html.

Box figure I.9.1. Evolution of mobile technologies

Source: UNCTAD, adapted from CDMA Development Group and Ericsson.

Box I.8: WiMAX expanding in India

In India, Tata Communications is deploying the world’s largest commercial WiMAX network. It was launched in December 
2007 and by the end of 2008, it had networks in Bangalore, Chandigarh, Delhi and Hyderabad with over 750 base stations 
and around 35,000 subscribers. Tata estimates that it will have over 10 million WiMAX subscribers by 2013. This strategy 
reflects an option where there is a lack of other wireless solutions, since 3G mobile broadband has yet to be licensed in 
India.

Source: UNCTAD, based on Tata Communications (2009).
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vide international connectivity. While satellite remains 
important,63 particularly for landlocked countries and 
rural and remote areas and to ensure redundancy, fi-
bre optic systems are critical since they support high 
speed at a more attractive cost. A 2007 study found 
that a leased circuit between Africa and Europe cost 
about $130,000 per month using satellite compared 
to $25,000 for submarine cable.64 Furthermore, the 
option of fibre connectivity puts pressure on satellite 
operators to keep costs competitive.

Governments have encouraged investment by liberal-
izing the international connectivity market. Most na-
tions that are fortunate to border the sea have been 
able to leverage this advantage by connecting to one 
of the dozens of fibre optic submarine cables ringing 
the earth. The rapid growth of undersea fibre optic has 

given many countries the option of different cables, 
enhancing competition and helping to reduce prices. 
When there is only one system available with access 
to the international cable, this can be a point of fric-
tion, especially when the landing station is controlled 
by the incumbent operator. In an effort to ensure 
that international bandwidth prices are reasonable, 
some countries have regulated the tariff that can be 
charged.65

One region that has been largely excluded from the 
mesh of undersea fibre optic is sub-Saharan Africa. 
As of mid 2009, there was only one intracontinental 
undersea cable – SAT-3 – running up the African west 
coast. Even with this cable, not every West African 
coastal country is connected. Moreover, some coun-
tries on the SAT-3 have been unsuccessful at expand-

Box I.10. Mobile broadband at 450 MHz – the case of Czech Republic

Mobile technology using the 450 MHz frequency can cover a wider distance than most networks using higher frequencies. 
Fewer base stations are required, reducing investment costs and making it attractive for dispersed rural areas. The Czech 
mobile operator O2 has been using EV-DO operating at the 450 MHz frequency for several years. The latest release it 
implemented offers peak speeds of up to 3.1 Mbps. The network has over 100,000 subscribers and provides coverage in 
areas where there is no other broadband option. According to the network equipment supplier, the CDMA 450 MHz solu-
tion reduces capital investment and operating costs.a EV-DO operating at 450 MHz has proven a good fill-in technology in 
Czech Republic to reach areas to which the fixed line broadband network does not extend.
Source: UNCTAD.
a See Nortel news release: Telefónica O2 Czech Republic drives faster mobile broadband with Nortel wireless technology. 6 February 2008. 
http://www2.nortel.com/go/news_detail.jsp?cat_id=-8055&oid=100235760.
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ing international connectivity due to monopoly control 
over ownership.66 In other parts of sub-Saharan Africa, 
a few countries have international fibre connections 
through landing stations of specific cables, such as 
Cape Verde (Atlantis), Djibouti (SEA-ME-WE2), Mau-
ritius (SAT-3/WASC/SAFE) and Sudan (SAS). How-
ever, most of East Africa, a number of West African 
countries and landlocked nations are still discon-
nected. Unsurprisingly, then, sub-Saharan Africa has 
the world’s lowest international Internet bandwidth per 
capita (figure I.18). 

A number of initiatives are underway to improve this 
situation, however: 
(a) After years of discussion, the Eastern Africa Sub-

marine Cable System (EASSy) finally began con-
struction in March 2008 and is slated for comple-
tion in the first half of 2010. It will connect Djibouti, 
Kenya, Madagascar, Mozambique, Somalia, South 
Africa, Sudan and the United Republic of Tanzania.
In addition, there will be inland spurs to around a 
dozen adjoining countries.67 The estimated cost of 
the cable is around $250 million and the project 
is receiving financing assistance from the Interna-
tional Finance Corporation and other development 
agencies;68

(b) Concerned about delays with EASSy, the Govern-
ment of Kenya endorsed the East African Marine 
System (TEAMS) cable, which will link Kenya with 
the United Arab Emirates. The award to build the 
$82 million cable was made in October 2007 with 
TEAMS slated for completion in 2009;69

(c) SEACOM is another cable for the east coast of 
Africa. It links Kenya, Madagascar, Mozambique, 
South Africa and the United Republic of Tanzania,
with Europe and India. The cable became opera-
tional in July 2009;70

(d) There are plans to supplement the existing SAT-3
West African cable with new ones. In November 
2008, France Telecom signed a memorandum of 
understanding to create the 12,000 km-long ACE 
(Africa Coast to Europe). Extending from Gabon to 
France, it would provide connectivity for 20 West 
African countries;71

(e) The West Africa Cable System (WACS) will link 
South Africa to Europe via a dozen other countries. 
It was initially targeted for launch in the middle of 
2010 but has been delayed.

Figure I.18. International Internet bandwidth by region, 2008 (bits per capita)

Source: UNCTAD adapted from World Bank and national data.
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D.  Future outlook 
and implications of 
the financial crisis

The WSIS target that “more than half the world’s in-
habitants have access to ICTs within their reach” by 
2015 was met in some respects already in 2008 as a 
result of the rapid spread of mobile telephony. More-
over, good progress has been made towards reduc-
ing the inequality in the distribution of ICTs (section 
I.B). There are concerns that the current financial and 
economic crisis – the worst in 60 years – will impact 
negatively on these positive trends and the investment 
needed in order to ensure universal access to ICTs. At 
the time of drafting, there was still great uncertainty 
about the degree to which it would affect different 
countries and economic sectors. The crisis is expect-
ed to influence developed and developing countries 
and various regions within developing countries differ-
ently (figure I.19). Although all groups will experience 
slower growth, developed economies and economies 
in transition are forecast by the International Monetary 
Fund to witness the deepest contraction in output in 
2009.

Evidence from Asia and Latin America, which have 
recent experience with earlier economic crises, sug-
gests that telecommunications services may be more 

resilient than other industries during this economic 
downturn. In Argentina, for example, telecommunica-
tions fared better during other economic downturns 
than the economy as whole (figure I.20). In Indone-
sia, mechanisms established in the aftermath to the 
Asian financial crisis have kicked in to temper the im-
pact of the current one. Mechanisms include a share 
buy-back scheme to reduce the effect of the crisis on 
stock prices. Incumbent telecommunications opera-
tor PT Telkom has been buying its shares on the local 
stock market to preserve their value.72

Compared with most other industries, the mobile sec-
tor in developing countries should have a good chance 
of weathering the storm. At the time this report was 
prepared, the crisis had had a relatively mild impact 
on mobile growth in several of the largest develop-
ing country markets. According to the latest available 
data, growth continued in the two largest developing 
country mobile markets – China and India – also in 
2009. The world’s biggest mobile operator, China Mo-
bile, added on average 6.5 million new mobile sub-
scribers in January–April 2009, as compared with 7.6 
million one year earlier.73 In India, which surpassed the 
United States in 2008 to emerge as the world’s second 
largest mobile market, some 10.4 million new wireless 
subscribers were added in November, another 10.8 
million in December and a record level of 15.6 mil-
lion new subscribers in March 2009. The total wireless 
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subscribers stood at 392 million at the end of March 
2009 compared to 233.6 million in January 2008 and 
149.6 million in January 2007.74 In Nigeria, more GSM 
mobile subscribers were added in the fourth quarter 
of 2008 (5.2 million) than in the third quarter (2.1 mil-
lion).75 Brazil’s market slowed somewhat with 3.6 mil-
lion new subscribers added in December 2008 com-
pared to 4.7 million in December 2007.76

The crisis could affect those with mobile phones in 
developing countries if people lose their jobs or see 
their incomes reduced. At the same time, once some-
body gets a mobile phone, it is difficult to give it up. 

Other communications services may be dropped be-
fore mobile in the midst of economic crisis. A recent 
survey found that most users in Latin America would 
give up fixed telephones, Internet and subscription 
telephone services before surrendering the mobile 
subscription, which is now regarded more as a neces-
sity than a luxury.77 Mobiles have essentially replaced 
fixed lines for voice communications in many develop-
ing nations. They are also increasingly used for other 
purposes – such as by small entrepreneurs – making 
them even more desirable (chapter II). The demand 
for mobile telephony in many developing countries is 
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thus likely to continue to grow despite the crisis, as 
mobile networks are still in early stages of develop-
ment (ITU, 2009b). As noted by one observer: 

Pakistan is experiencing significant macroeconomic 

problems, yet the mobile market steams ahead. … 

Many African countries have experienced strong mo-

bile growth despite economic problems. For India, I do 

not see any noticeable slowdown in subscriber growth 

until 2012. The marginal subscriber in India today is 

going to be a pre-paid user and not overly concerned 

about a credit crunch or an economic slowdown.78

To what extent will the crisis negatively affect the 
availability of capital for investments in telecommu-
nications networks? Ericsson (Sweden), the world’s 
largest supplier of telecom equipment in April 2009 
remained relatively optimistic about the resilience of 
the wireless telecom market:79

The effects of the global economic recession on the 

global mobile network market are so far limited. We 

have seen operators, in a few markets where local 

currencies have depreciated dramatically, postpone 

investments. Some operators are also more cautious 

with longer-term investments in fixed networks, such 

as roll-out of fibre networks. Most operators, however, 

have healthy financial positions, there is a strong traffic 

growth and the networks are fairly loaded. It remains 

difficult to more precisely predict how operators will 

act in the current environment. However, investments 

in wireless networks largely continue, and roll-outs of 

new networks and new technologies accelerate in 

markets such as the US, China and India. Telecom 

plays a critical role for growth and development of 

societies, and fixed and mobile broadband roll-outs 

are now on political agendas in most countries.

It is likely that manufacturers and strategic investors will 
continue to invest in markets with strong potential. Where 
profit opportunities exist, the necessary financing can 
usually be found. Given the still large untapped demand, 
manufacturers may ease financing terms and global eco-
nomic institutions may work to ensure a healthy flow of 
funds to developing countries. Growth is high and profit is 
strong so it would be illogical to siphon off investment. 

There appears to be continued interest among inves-
tors based in both developed and developing coun-
tries in expanding and upgrading ICT networks in 
developing country markets, despite the crisis. With 
weaker demand prospects in developed countries, 
telecom investors based in the North may give more 
attention to projects in developing countries, includ-
ing LDCs, as they offer interesting growth prospects. 

The mobile investor Vodafone (United Kingdom) re-
cently consolidated its African holdings by increas-
ing its ownership in pan-African operator Vodacom.
France Telecom has forecast higher growth in Africa 
and the Middle East than in other developing regions, 
partly due to their better resistance to the economic 
downturn.80 In October 2008, it purchased a mobile 
operator in Uganda, increasing its presence in the re-
gion to over a dozen operations.81 Citing the growth 
potential of emerging markets, TeliaSonera (Sweden) 
purchased stakes in telecom operators in Cambodia 
and Nepal in September 2008, the first LDCs to be 
added to the company’s investment portfolio.82

South–South investment, already a major source of 
funding for developing country mobile networks, is 
also likely to continue despite the crisis. Large inves-
tors from developing countries announced that their 
fundamentals are strong, that demand remains robust 
and that they do not envision much negative impact 
from the crisis in their operating regions. For example, 
in early 2009 Sudan’s incumbent telecommunication 
operator, Sudatel, which has embarked on an ambi-
tious investment programme in Africa, expected the 
impact of the crisis to be minimal in the low-income 
countries in which it operates.83 Mobile Telecommuni-
cations Company (with the Zain brand), MTN Group 
and Orascom, which are among the top foreign inves-
tors in African telecommunications, may be in a posi-
tion to further strengthen their positions in the wireless 
market. Zain (Kuwait) recently raised $4.5 billion from 
its owners and is well placed to invest in smaller com-
panies that are struggling as credit becomes tight. 
When releasing the company’s annual results for 2008 
in March 2009, the Chief Executive Officer made the 
following upbeat comment: “Zain views this crisis as 
an opportunity to make further acquisitions given valu-
ations of many prime telecom assets are considerably 
lower than they were just six months ago and we are 
actively pursuing such prospects.”84

Some local companies in developing countries could 
profit from the hesitancy of foreign investors. Those 
with strong balance sheets and cash may see oppor-
tunities for domestic telecommunications investments 
that they might otherwise have been shut out of by 
larger outside investors.

There is of course a risk that project financing and aid 
could become less accessible as global liquidity is 
“sucked away” when banks in developed nations are 
bolstered by huge government infusions of funds. Mul-
tilateral institutions such as the World Bank have an-
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nounced initiatives to counteract this by, for example, 
encouraging countries to pledge a proportion of their 
stimulus funds to international assistance.85 Bilateral 
assistance may also help: ZTE, the Chinese ICT equip-
ment vendor, announced in March 2009 that the China 
Development Bank had pledged a credit line of $15 
billion to help ZTE with overseas project financing.86

The crisis is likely to affect various segments of the 
ICT market in different ways. In terms of infrastructure, 
mobile telephony may be best equipped to weather 
the storm considering its high growth and established 
players operating the service in most countries. The 
visible trend towards fixed–mobile substitution is there-
fore likely to be further accentuated by the crisis (ITU, 
2009b). Other parts of the industry may be more neg-
atively affected. This includes large-scale infrastruc-
ture investments such as broadband and investments 
in newer technologies such as WiMAX.87 Global sales 
of WiMAX equipment had already fallen in the third 
quarter of 2008 (ibid.). In those cases where financ-
ing has already been obtained in advance for projects 
with a lengthy implementation, the impact may be felt 
more strongly in future years as projects that should 
have been planned now for implementation later are 

postponed. Although some ICT infrastructure projects 
could be cancelled, it is more likely they will be scaled 
down. More infrastructure sharing is another likely ef-
fect of the crisis as it can help reduce the cost of net-
work roll-out (ibid.).

The picture will, however, vary greatly by country and 
company, as illustrated by the case of Egypt (box 
I.11). Telecom operators that are well endowed with 
cash may find interesting opportunities as a result of 
the crisis. Conversely, those that are riddled by high 
debt–equity ratios are in a more vulnerable situa-
tion. According to some analysts, most major opera-
tors have a relatively low refinancing risk, while many 
smaller players are more exposed due to high lever-
age (ibid.). Moreover, network upgrades scheduled 
for the next few years may be postponed due to a lack 
of credit. For example (ibid.):

(a) Thailand’s largest provincial fixed line telecom op-
erator, TT&T, has suspended a $1.5 billion invest-
ment plan due to the crisis;

(b) Vodafone has cut its capital expenditure plans by 
£200 million for 2009; 

(c) Sprint, in the United States, reduced its capital 

Box I.11. The international crisis and ICT in Egypt

Although it is still too early to assess the full impact of the global economic crisis on ICT developments in Egypt, 
a preliminary assessment suggests a mixed picture. On the one hand, many of the transnational corporations 
(TNCs) already present in the country see Egypt as a promising, emerging and relatively stable market in the 
crisis. ICT companies such as Microsoft, HP, Vodafone and Intel have all indicated expansion plans for Egypt 
as a potential market and a regional office for the Middle East in addition to other potential markets like South 
Africa and Turkey. Various European companies, such as Valeo, the French automotive components supplier, 
are further exploring Egypt as an option for the offshoring of services, to reduce production costs.

On the other hand, the economic crisis has led the government to postpone the auction for a second fixed line 
phone license for a year, in response to the changes taking place in international markets. Some TNCs operat-
ing in Egypt have also announced plans to manage the crisis by revaluating the expenditures and prioritizing 
them to serve more productive activities. These plans include cost reductions by adopting a conservative 
marketing strategy and freezing of non-revenue-generating employment, in addition to limiting non-essential 
travelling and telecommunication costs.

The Egyptian Ministry of Communications and Information Technology (MCIT) has adopted various policies 
and strategies to confront the crisis. It promotes ICT usage in different economic and social sectors through 
tailored initiatives and programmes; provides targeted support to software companies; and encourages banks 
and other financial institutions to offer credit facilities to local companies investing in the ICT area. MCIT is also 
advocating a higher degree of outsourcing by ministries and other government entities. It is actively promoting 
inward foreign investment into Egypt due to its comparative advantages compared to other markets, as way 
to promote ICT exports. It is expected that these efforts will help boost the domestic demand for ICTs, create 
new jobs in the sector and help ICT companies to better manage the crisis.
Source: UNCTAD, based on company interviews and information from MCIT.
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spending on wireless infrastructure to $217 million 
in the third quarter of 2008, down from $813 million 
a year earlier.

Beyond infrastructure, the production of various ICT 
goods and services has been seriously affected by 
the economic crisis (see e.g. OECD, 2009a; ITU, 
2009b). Market analysts have revised their growth ex-
pectations downwards as more information about the 
depth of the economic recession has become avail-
able. In early April 2009, Forrester Research lowered 
its forecast for IT spending by United States busi-
nesses and Government, suggesting that it would fall 
by 3.1 per cent in 2009 from last year, down from an 
earlier forecast of a 1.6 per cent increase in spend-
ing.88 According to the IDC forecast in February 2009, 
worldwide IT spending will grow by just 0.5 per cent 
in 2009 in constant currency, down from a November 
2008 forecast of 2.6 per cent growth.89 The greatest 
impact was expected to be seen for hardware pro-
ducers, with a decline in overall spending by 3.6 per 
cent in 2009, with particularly sharp falls in outlays for 
servers, PCs and printers. The volatile semiconduc-
tor industry has been among the worst hit; utilization 
rates for semiconductor facilities dropped from 87 per 
cent in the third quarter of 2008 to below 70 per cent 
in the fourth quarter (OECD, 2009a). Revenue growth 
turned sharply downwards into negative territory in the 

case of the largest makers of IT equipment such as 
computers and consumer electronic devices, and the 
same applied to top manufacturers of communication 
equipment (ibid.). By contrast, producers of IT- and 
ICT-enabled services appear to have been more re-
silient to the crisis (ibid.; see also chapter III). World-
wide spending on software and IT services was still 
expected to grow 3.4 per cent in 2009.90

Amidst these turbulent times, a priority in the ICT area 
for many developing countries will be to build on the 
gains already made in the most accessible of ICTs,
mobile telephony. Governments can help by enhanc-
ing competition, minimizing taxes and other fees on 
operators and speeding up the allocation of wire-
less spectrum. Another approach could be to en-
courage infrastructure sharing, for example through 
the issuing of licenses for providers of turnkey mo-
bile masts that can be shared by multiple operators 
(ITU, 2009b). Thirdly, governments could place in-
creased emphasis on universal service obligations 
to secure continued roll-out in rural areas. Mobile 
telephony has proven that it can be a profitable busi-
ness with benefits for both consumers and business. 
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Notes

1  See the Geneva Plan of Action, para. 6j, available at http://www.itu.int/wsis/docs/geneva/official/poa.html.
2  VoB refers to subscription-based telephone services – where the subscriber has a telephone number – and not 

computer–computer or computer–telephone services.
3  Data from l’Autorité de régulation des communications électroniques et des postes (ARCEP).
4  Most WLL networks are based on CDMA2000 at 450 MHz or 850 MHz. WLL services can give a subscriber both toll-

quality voice and data capabilities at the same time (see Qualcomm, 2004).
5  The GSM-UMTS family dominates with 87 per cent of all active digital mobile subscriptions worldwide, followed by 

CDMA (12 per cent) and others (see http://www.wcisdata.com/newt/l/wcis/research/subscriptions_by_technology.html.)
6  MTN Group Limited (2009).
7  America Móvil (2008).
8  Population coverage refers to the percentage of inhabitants that live within range of a mobile signal and not to the 

number of subscriptions per 100 inhabitants (ITU, 2008a).
9  The use of solar powered handsets has lowered the barrier to mobile in rural areas with no electricity. See http://www.

monitor.co.ug/artman/publish/sun_business/Sun-powered_cell_phone_here_Tatum_Anderson_81529.shtml.
10  See e.g. http://www.unctad.org/en/docs/a63d72_en.pdf.
11  In Uganda, any licensed operator is allowed to bid for projects funded by the universal service fund through a 

competitive process. See “Rural Communications” at: http://www.ucc.co.ug/rcdf/default.php.
12  “The 1800 MHz frequency spectrum band obligations require Vodacom to provide a minimum of 2,500,000 SIM card 

packages with certain privileges to designated individuals within five years.” Vodacom (2007).
13  Data used are from the ITU, supplemented by statistics from national regulatory authorities, statistical offices and 

telecommunications operators.
14  One  reason for the high penetration  –  apart from the introduction of a third mobile operator in 2007  –  is a 

large ratio of pre-paid, particularly impacted by the large number of tourists the country receives. See Agency for 
Telecommunications and Postal Services (2008).

15  Another factor is that almost all of these countries have declining populations, which artificially inflates penetration each 
year. 

16  See http://www.authorstream.com/Presentation/Goldye-9398-w14-minges-Markets-Monopoly-Mobile-Morals-Small-
Island-Developing-States-Case-Studies-ppt-powerpoint/.

17  In the East Caribbean region, mobile penetration had reached 98 by March 2007 with competition in that market 
characterized as remaining “intense, as the providers remained focused on marketing strategies to expand their market 
shares and profitability in the market”. See Eastern Caribbean Telecommunications Authority (2007). 

18  International definitions vary regarding the access speed for a transmission service to be considered broadband. 
The ITU has defined broadband as a connection providing at least 256 kbit/s in both directions, the Organization for 
Economic Cooperation and Development (OECD) defines broadband as a connection of at least 256 kbit/s in one 
direction and the EU defines it as a capacity of at least 144 kbit/s. UNCTAD follows the ITU definition of broadband.

19  See http://www.pta.gov.pk/index.php?option=com_content&task=view&id=361&Itemid=590.
20  See http://hspa.gsmworld.com/upload/papers/documents/29012009123139.pdf.
21  Internet use on portable handsets requires specially configured browsers for small screens.
22  There has been a noticeable surge in data traffic as result of the iPhone and its ease of accessing the Internet. See New 

York Times (2008).
23  The latter started as a cable television provider that later upgraded its network using hybrid coaxial fibre technology. It 

also interconnected islands in the Bahamas with fibre optic cable and completed an undersea high speed link to the 
United States.

24  A study on competition in the European broadband market found that “competition is positively correlated with 
penetration as countries with more competitive markets tend to have a higher broadband penetration as well as a faster 
growth”. The study also found that “intermodal competition (mainly between DSL and cable networks) is a result of 
intramodal competition”. See European Regulators Group (2005). 

25  See OPTA (2005).
26  The Government of Australia has established a Department of Broadband, Communications and the Digital Economy. 

Projects and policies include guaranteeing that the price of broadband service in rural areas will be no higher than what 
is charged in urban areas and building a national broadband network providing bandwidth of at least 12 Mbps to 98 
per cent of homes and businesses. See http://www.dbcde.gov.au/. In New Zealand, the government has announced 
the goal of rolling out ultra fast broadband to 75 per cent of New Zealanders. See http://www.med.govt.nz/templates/
StandardSummary____38669.aspx.

27  Their rankings in broadband penetration in the world in 2008 were twelfth and nineteenth respectively.
28  See, for example, ITU (2009a), OECD (2001) and Orbicom (2002).
29  This methodology has been applied in earlier UNCTAD publications (UNCTAD, 2005 and 2006a; ITU and UNCTAD,

2007).
30  For a list of  SIDS, see http://www.unctad.org/Templates/Page.asp?intItemID=3645&lang=1.
31  For a list of LDCs, see  http://www.unctad.org/Templates/Page.asp?intItemID=3641&lang=1.
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32  For a list of LLDCs, see http://www.unctad.org/Templates/Page.asp?intItemID=3632&lang=1.
33  For a list of HIPCs, see http://www.imf.org/external/np/exr/facts/hipc.htm.
34  Cuba accounts for around one third of the SIDS population. In contrast to most other SIDS, it has not liberalized its 

mobile market and mobile penetration remains very low.
35  Numerous surveys on ICT confirm this. In Malaysia, 85 per cent of household Internet users were under the age of 45 

and 85 per cent of households with Internet access were in urban areas (2008); in Mexico, 90 per cent of Internet users 
were under the age of 45. See Malaysia Communications and Multimedia Commission (2008). and INEGI (2007). For an 
example about the barriers facing Internet users unable to use the web in their native language see  “Sociolingo’s Africa 
– Uganda: language and the internet”. http://sociolingo.wordpress.com/2008/02/18/uganda-language-and-the-internet/.

36  The concept of broadband in developed countries usually includes connections speeds higher than 256 kbps. For
example, as of 2008 the United States Federal Communications Commission defined broadband as connections above 
768 kbps. Moreover, the average advertised download speed for all OECD countries was 17.4 Mbps in September 2008 
(http://www.oecd.org/sti/ict/broadband).

37  See World Bank: Case studies – empowerment through information. http://go.worldbank.org/N2XUIZGY40.
38  Chile’s Digital Agenda calls for a doubling of broadband connections between 2007–2012 with broadband deployment 

in rural areas funded by the Universal Access and Service Fund. See http://www.estrategiadigital.gob.cl/node/122.
39  India announced its broadband policy in 2004 to accelerate the growth of broadband services. Government of India: 

Broadband Policy. http://www.dot.gov.in/broadbandpolicy2004.htm. 
40  See http://www.gsmworld.com/newsroom/press-releases/2009/2437.htm .
41  Anatel press release: Última área licitada registra ágio médio de 36,41%. 20 December 2007. http://www.anatel.gov.

br/Portal/exibirPortalNoticias.do?acao=carregaNoticia&codigo=15193.
42  Many European countries have adopted policies to stimulate intramodal competition especially by obligating incumbent 

fixed line operators to provide wholesale access to their copper telephone lines (e.g. local loop unbundling). This 
has proven successful in some countries with early entrants first buying wholesale access and then after building 
up a customer base, investing in their own broadband infrastructure. Most developed countries have a high level of 
intermodal competition between ADSL and cable modem.

43  For example, telecommunication operators may not be allowed to provide television services, thus reducing the 
incentive to invest in broadband technology. Conversely, broadcasting firms may face restrictions on the provision of 
telephone or Internet access services.

44  For more on infrastructure sharing see ITU (2008c). 
45  Information provided by the ITU, May 2009. See also the recently launched universal access and service module of the 

ITU, the infoDev ICT Regulation Toolkit (www.ictregulationtoolkit.org). The toolkit was developed to assist regulators in 
the design of effective and enabling regulatory frameworks by sharing analysis and information on key regulatory issues 
as well as best practices. The new module provides practical, relevant guidance and assistance in spreading access to 
ICTs and to broadband in particular.

46  See http://www.ucc.co.ug/rcdf/default.php .
47  During apartheid, not many townships had fixed line service and where they did exist, a lack of demand meant that 

existing exchanges have not been upgraded to support ADSL.
48  See GSM Association: Mobile broadband connects the unconnected; GSM Association Case Study Series. http://

www.3gamericas.org/documents/cs_hspa_mtn.pdf .
49  See, for example, Microsoft: Egypt’s PC for Every Home initiative provides skills, resources, and jobs never before 

available. http://download.microsoft.com/download/6/9/f/69f8c76b-198e-4114-9c12-f0b13e4d7e4e/UP_Egypt_
narrative_v10_Ferm.pdf.

50  For an overview of the role of ICTs in the poverty strategies of different countries, see OECD (2003). 
51  In terms of local fixed broadband access, ADSL delivered over telephone lines accounts for about 66 per cent of all 

connections. The next most popular is cable modem with some 20 per cent and then fibre with 12 per cent (Point Topic,
2009). Ethernet-based cable and power lines have also been used for broadband but their share of the global total is 
small.

52  There can be a significant gap between the number of actual and possible broadband lines based on fixed 
infrastructure. In India it is estimated that only around 20 per cent of telephone lines and 10 per cent of cable television 
connections are capable of supporting broadband. See Sinha S: What end-users desire from NGN? Next generation 
access. http://trai.gov.in/NGN/enduser.pdf.

53  Indicative speeds for DSL range from 0.246 to 24 Mbps, for cable modem from 1 to 150 Mbps and for fibre from 50 
Mbps to 2.5 Gbps. 

54  Although WiMAX has been primarily thought of as a fixed wireless technology, it also provides mobile service and has 
been adopted as an ITU IMT-2000 technology.

55  WiMAX Forum press release: WiMAX Forum® projects over 800 million people to have access to next generation 
WiMAX networks by 2010. 11 February 2009. http://www.wimaxforum.org/node/644. 

56  Maravedis press release: Worldwide BWA/WiMAX subscriber base closing in on 2 million. 7 July 2008. http://www.
maravedis-bwa.com/PressRelease-WiMAXCounts-QR.html.

57  Data from GSM Association.
58  Compiled from CDMA Development Group and UMTS Forum data.
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59 In Europe, fixed 3G access accounts for between 1 per cent of all broadband subscribers in mature broadband markets 
(such as Belgium) to 17 per cent in new EU members (such as Slovakia) (European Commission, 2008).

60 In 2004, South Africa became the second country in Africa to launch WCDMA. Two of its mobile operators,TT Vodacom
and MTN, introduced high speed HSDPA networks in 2006. A

61 Reasons for delays in spectrum allocation may include a perceived lack of demand, that the spectrum is used for other 
purposes and uncertainty about what allocation method to adopt.

62 For example, Movistar in Argentina launched an HSDPA network in the 900 A MHz band in mid-2007. It offers a flat rate
2 Mbps package with the service, some 4–5 times faster than EDGE. The network has been rolled out to around 150 
localities. See Business News America (2009).

63 There are a number of initiatives to expand satellite’s broadband capabilities and coverage. For example O3b Networks
is building a satellite network encircling the world and that promises to offer low cost, fibre-like services. See http://www.
o3bnetworks.com/advantage.html.

64 See Business Daily Africa: Fibre optic cables to cut EA Internet costs. http://bdafrica.com/index.php?option=com_conte
nt&task=view&id=801&Itemid=3388.

65 For example, the Pakistan TelecommunicationTT Authority determined that the incumbent had significant market power 
in the international leased line market and ordered tariffs reduced by half. Pakistan TelecommunicationTT Authority:
Determination on PTCL bandwidth tariffs. http://www.pta.gov.pk/index.php?option=com_content&task=view&id=550&It
emid=569.

66 See http://www.apc.org/en/pubs/research/openaccess/africa/case-open-access-communications-infrastructure-afr.
67 The countries concerned are Botswana, Burundi, Central African Republic, Chad, the Democratic Republic of the 

Congo, Ethiopia, Lesotho, Malawi, Rwanda, Swaziland, Uganda, Zambia and Zimbabwe.
68 See International Finance Corporation (2008). Press release: IFC-financed East African EASSy cable project begins

construction, helping provide broadband access for millions of Africans. 27 March. http://www.ifc.org/ifcext/pressroom/
ifcpressroom.nsf/PressRelease?openform&8FBE3E547634C49785257419005052E1 .

69 See BBC News: Kenya awards internet cable deal. 12 October 2007. http://news.bbc.co.uk/2/hi/africa/7041103.stm.
70 See http://www.seacom.mu/intro.html.
71 See TotalTT Telecom:TT Orange partners with ACE on African fibre link. 12 December 2008.  http://www.totaltele.com/view.

aspx?ID=433782.
72 See PT Telkom press release:TT Report of TELKOM share buyback crisis program. 13 January 2009. http://www.telkom.

co.id/download/File/UHI/Release/sharebuybackengl.pdf .
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A. Measuring ICT use
and business
performance

1. Most studies show positive impact
of ICT use

a. Growing evidence

Policymakers are increasingly interested in moving be-
yond the measuring of ICT diffusion to assessments of 
the impact of ICTs and related policies.3 Nevertheless,
progress has so far been slow in this area. A recent 
OECD paper concluded that “statistical standards 
have mostly contributed to measuring readiness and 
intensity while their contribution to measuring ICT im-
pact has been limited”.4 With a view to address this 
challenge, the Partnership on Measuring ICT for De-

velopment (box II.1), of which UNCTAD is a founding 
member, recently set up a task group dedicated to 
measuring impact. This section offers a brief review of 
recent evidence on the impact of ICT use.

Most empirical studies of the impact of ICTs have 
found a positive correlation between the use of ICTs
and corporate performance. Recent analyses (Eu-
rostat, 2008) suggest that the positive effects may 
become stronger over time, possibly reflecting the 
expanding diffusion of ICTs and “that there are sub-
stantial adjustment costs in implementing IT” (Indjik-
ian and Siegel, 2005: 689). This would imply that sig-
nificant improvements in productivity growth should 
be expected mainly in the long run.

Impacts of ICT use on business performance, mea-
sured by productivity, can be assessed at three levels 
of aggregation: national (macro), sectoral and firm-
level. Reflecting greater availability of data on ICT,

Box II.1. The Partnership on Measuring ICT for Development

UNCTAD is a member of the Steering Committee of the international, multi-stakeholder Partnership on Measuring ICT for 
Development.a One of the key achievements of the partnership has been the development of a core list of ICT indicators 
for the production of internationally comparable statistics. UNCTAD is responsible for the indicators related to the use of 
ICT by businesses and to the ICT sector.b The collaboration between partner agencies ensures that there is no duplica-
tion of work and that resources are utilized efficiently. 

The main objectives of the partnership are to: (a) facilitate agreement on internationally comparable ICT indicators and 
develop methodologies to collect these indicators; (b) assist in building statistical capacity in developing economies for 
the production of ICT statistics; and (c) set up a global database on ICT indicators.

In 2008, the partnership created a Task Group on Impacts. Led by the OECD, it will examine how ICT impacts can 
best be measured and what data are needed. The goal is to provide countries with a set of statistical and analytical 
tools to carry out their own assessment of ICT impact. The need to measure the social and economic impacts of 
ICTs was the focus of a partnership panel at the WSIS Forum 2009. It was noted that while infrastructure and ac-
cess indicators are widely available, indicators on ICT use (e.g. by households, individuals and businesses) are less 
frequent, especially in developing countries, but are of great importance for measuring impact. Participants further 
stressed the need for more harmonization of methodologies and standards for ICT measurement in order to ensure 
international comparability. This requires close cooperation between the members of the partnership, NSOs and 
other stakeholders. 

The United Nations Economic and Social Council has acknowledged the work of the partnership to develop indicators 
and noted the need for further benchmarks and indicators to measure progress made towards achieving the targets in the 
outcome documents of the WSIS (resolution E/2008/31).

Source: UNCTAD.
a In 2009, partners are: ITU; OECD; UNCTAD; the United Nations Educational, Scientific and Cultural Organization (UNESCO) Institute 
for Statistics (UIS); United Nations regional commissions (the Economic Commission for Latin America (ECLAC), the United Nations Eco-
nomic and Social Commission for Western Africa (UN-ESCWA), the United Nations Economic and Social Commission for Asia and the 
Pacific (ESCAP) and the Economic Commission for Africa (ECA)); the United Nations Department of Economic and Social Affairs (DESA); 
the World Bank and Eurostat. The Partnership Steering Committee is composed of the ITU, UNCTAD and ECLAC. For further information, 
see http://measuring-ict.unctad.org.

b The ITU is responsible for the core indicators on ICT infrastructure, ICT access and use by households and individuals; the UIS is responsible 
for those on ICT in education; and the regional commissions and other regional organizations are developing the core indicators on ICT in 
government.
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most statistical studies on the impact of ICTs refer to 
developed countries.5 Even in these cases, however, 
data limitations often make it difficult to obtain direct 
measures of businesses’ use of ICT. Instead, many 
studies have relied on various proxy variables, such 
as investments in ICT or ICT capital.

Macro-level research generally shows a positive link 
between ICT use and growth in indicators such as 
GDP (OECD, 2004a) and foreign direct investment 
(FDI) (Lydon and Williams, 2005; Lewin and Sweet, 
2005).6 Investment in telecommunications infrastruc-
ture has been found to have a “growth dividend” in 
developed countries (OECD, 2009a), but there is little 
information on its effect in developing countries. In the 
case of the impact of (mobile) telephony penetration 
in developing countries, different levels in penetration 
and diffusion appear to explain some of the differenc-
es in economic growth (Waverman et al., 2005).7 ICTs
measured by fixed line and mobile phone penetration 
in Latin America were found to have a robust impact 
on economic growth.8 Sectoral analyses similarly tend 
to include ICT investment or ICT capital as proxies for 
actual use of ICTs (UNCTAD, 2007a). They distinguish 
between industries that are more or less ICT-intensive.
Information-intensive industries in developed econo-
mies tend to experience larger productivity gains from 
ICTs, but the way ICTs influence company perfor-
mance even in the same industry can vary consider-
ably (Eurostat, 2008).

For more accurate assessments of the impact of ICT 
use, firm-level data are required. Such information is 
rarely reflected in official statistics, partly due to con-
fidentiality concerns, partly – especially in develop-
ing countries – because enterprise surveys seldom 
include questions related to ICT indicators. In devel-
oped countries, many NSOs have begun to conduct 
firm-level analyses (see e.g. OECD, 2004a; Eurostat, 
2008). In some developing countries, such analyses 
have been carried out by private companies using a 
variety of data sources.9

Available firm-level evidence – by both public and pri-
vate sources – indicates that the use of ICTs by busi-
nesses has a positive effect on labour productivity. A 
research project that linked firm-level data from 13 
European countries found that ICT use – of comput-
ers, electronic sales and purchases, and measured 
by employee access to high speed Internet – had 
consistent, positive effects on labour productivity in 
manufacturing (Eurostat, 2008). The effect on servic-
es industries was higher in countries characterized by 

more intense market competition and with a critical 
mass in networks and ICT use. In knowledge-based 
services, giving workers access to broadband Inter-
net connections appears to improve business perfor-
mance. The same European research project indicat-
ed that ICTs have similarly been seen to have a strong 
effect as enablers of better links between enterprises 
and external suppliers and customers.

Many of the findings from studies undertaken in devel-
oped countries may be of relevance also to develop-
ing and transition economies. For example, research 
on SMEs in 14 African countries found a significant 
positive effect of ICT usage on company turnover as 
well as on labour productivity. This applied to SMEs 
in both the formal and informal sectors (Esselaar et 
al., 2007; Stork, 2006). In selected countries in Latin 
America, contributions of ICT capital to GDP growth 
rates were found to be in the order of 10 to 24 per cent 
to the rate of growth in GDP for the 1990–2004 period 
(ECLAC, 2007). However, varying circumstances in 
developed and developing countries must be taken 
into account when assessing the impact of ICT use. 
The magnitude of the ICT impact in a country depends 
on complementary factors, such as capacities and 
skills for adopting and applying the technologies in 
the productive sectors, and the quality of the national 
innovation systems, which is often lower in develop-
ing countries (Peres and Hilbert, 2009).The extent to 
which individual companies gain from enhanced ac-
cess to ICT depends furthermore on company size, 
industrial sector, workforce skills, availability of rel-
evant content and whether suppliers and customers 
are frequent users of ICTs.

b. Impact of the use of different ICTs

Various technologies can have different economic im-
pacts depending on the development level of a coun-
try. In the following, special attention is given to the 
use of computers, the Internet, broadband and mobile 
phones.

(i) Computer use

Few studies based on developed country data have 
examined the impact of computer presence on labour 
productivity. In high-income economies, computer 
penetration in the business sector has typically al-
ready reached levels as high as 95 per cent. However, 
in developing countries the share of firms that use at 
least one computer for business purposes remains 
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relatively low, especially among smaller companies 
and in rural areas (section II.B). Without computers, 
firms are unable to make full use of ICT in their ad-
ministrative, productive or marketing processes. This, 
in turn, will limit their ability to engage in e-commerce 
activities.

Increased use of computers by developing country 
firms may have a more important effect than in de-
veloped country firms. For example, a study of the 
manufacturing sector in Thailand (UNCTAD, 2008a), 
showed that companies using computers had on av-
erage 10 times higher sales per employee than those 
without computers. When looking at the relationship 
between the intensity of computer use and labour 
productivity, an increase of 10 per cent in the share 
of employees using computers was associated with 
3.5 per cent higher sales per employee in Thai manu-
facturing firms. For the same variable, the estimated 
coefficient in a Finnish study was only 1.8 (Maliranta 
and Rouvinen, 2003). Networking of computers and 
linking them to the Internet can further enhance the 
positive effects on labour productivity.

(ii) Internet and broadband use

There is growing evidence of the link between Inter-
net use and business performance. The Internet en-
ables online sales and purchases, often carried out 
through a website or an extranet, that can also have 
an effect on productivity. In the Netherlands and the 
United Kingdom, an increase in electronic sales ap-
pears to contribute significantly to labour productivity 
(Eurostat, 2008). In a number of European countries, 
fast-growing firms in manufacturing tend to engage 
more intensively in online sales and purchases. Thai 
manufacturing firms that use the Internet also report-
ed higher labour productivity in the form of sales per 
employee. The positive impact was stronger for firms 
with a web presence (UNCTAD, 2008a). 

Greater use of the Internet can also help to boost in-
ternational and regional trade. One study noted that a 
1 per cent increase in annual export growth in goods 
could be attributed to a reduction in the fixed costs 
of entry into foreign markets (Freund and Weinhold, 
2004); the reduction in fixed costs was due to better 
market information made available through the Inter-
net. An increase in the number of websites in a country 
in one year appeared to be related to export growth in 
the following year (a 10 per cent growth in web hosts 
led to a 0.2 per cent growth in exports).10 Interestingly, 
despite the globalizing nature of the Internet, the im-

proved availability of market information through the 
Internet led mainly to more regional trade.11

Broadband is essential to enable enterprises to make 
full use of Internet-based services and applications 
(see chapter I). In the United States, for example, 
broadband users were 20 per cent more likely to make 
online purchases than narrowband users in 2004 
(OECD, 2008a). In Sweden, where almost all compa-
nies have Internet access, the value added of Internet 
use was found to be dependent on the capacity of the 
companies’ Internet connection (Statistics Sweden, 
2008). Enterprises with a high speed connection were 
noted to make more use of the Internet, which in turn 
helped raise productivity. 

As mentioned above, broadband connectivity ap-
pears to have a more positive effect on productiv-
ity in countries that already have a medium or high 
level of ICT use (measured by PC penetration). In 
2008, broadband access was found to contribute 10 
to 20 per cent of productivity growth in some OECD 
member countries (LECG, 2009). The magnitude of 
the positive relationship between broadband and pro-
ductivity varies between industries and companies of 
different sizes, and also depends on whether or not 
the company is a multinational. In the United States, 
broadband penetration was found to be significantly 
related to non-farm employment growth in 2004–2005 
(especially in finance and insurance, real estate and 
educational services), but not to GDP growth (Cran-
dall et al., 2007).12

No empirical studies linking broadband subscriptions 
or general broadband use to productivity growth in de-
veloping countries were encountered while preparing 
this report. Even in developed countries, studies have 
focused on whether enterprises have broadband (or 
high speed) Internet access and the number of em-
ployees with such access, rather than on the actual 
use of such connections. The ability to dig further into 
the impact of actual broadband use on business per-
formance is limited by difficulties to distinguish busi-
ness from residential subscriptions in statistics.

(iii) Mobile phone use

Mobile phones have emerged as the most widespread 
ICT in the developing world (see chapter I). In most of 
the low- and lower-middle-income economies in Asia 
and the Pacific, mobile phones are used extensively 
for 2G applications, especially SMS, but also other 
data applications, such as m-commerce and m-bank-
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ing (ITU, 2008b). In the near future, Internet-enabled 
phones may help deliver locally relevant information 
and services to entrepreneurs in developing coun-
tries, the way SMS and voice technology are already 
doing (Heeks, 2008).

Like other ICTs, mobile phones can affect the internal 
processes of a business (its value chain) and the way 
it relates to clients and suppliers (its value system) 
(Donner and Escobari, 2009). It has been suggested 
that mobile phones may generate similar effects on 
developing country economic growth as fixed line 
telephony did for developed countries in the second 
half of the twentieth century (Waverman et al., 2005). 
As mobile phones have presented a way to bridge the 
connectivity gap without expanding the networks of 
fixed lines, they are likely to have a greater impact on 
economic growth than in developed countries, where 
fixed lines were widely available when mobile phones 
were introduced.

Microenterprises and SMEs, many of which are in the 
informal sector in developing countries, appear to be 
the most affected by the adoption of mobile telephony 
(Donner and Escobari, 2009; Junqueira Botelho and 
da Silva Alves, 2007; Esselaar et al., 2007). In the Unit-
ed Republic of Tanzania, for example, one in four mo-
bile subscribers used their phones for business pur-
poses, which, among other things, helped reduce the 
need to travel (Vodafone, 2005). In the same study, 
a majority of microentrepreneurs in Egypt and South 
Africa indicated that mobile phones had contributed 
to increasing their profits, including by enhancing the 
flexibility of doing business (increased availability and 
possibility of placing/receiving remote orders). Micro-
enterprises in the agriculture and fisheries sectors in 
Asia and Africa now use mobile phones to conduct 
sales and purchases and negotiate prices. 

Mobiles have also become important for SMEs to 
manage customer relationships. In a study of SMEs in 
14 African countries, 76 per cent used mobile phones 
for contacting customers and clients, while only 48 
per cent used fixed lines (Esselar et al., 2007). The 
same study concluded that for many SMEs in Africa 
the mobile phone has overtaken computers as a tool 
for helping to run their business. 

In India, too, the Warana Unwired project successfully 
replaced computers with mobile phones to make more 
efficient the exchange of information between sugar 
cane farmers in a cooperative and sugar processing 
plants (Veeraraghavan et al., 2009). Despite the wider 

range of functionalities of computers, a needs assess-
ment revealed that farmers were mainly interested in 
(and actually using) the specific function that allowed 
them to exchange information about the amounts of 
fertilizer and water needed, the validity of harvesting 
permits, harvest quantities and payment schedules. 
All of these could be transmitted more quickly and 
economically through SMS-enabled mobile phones.

Today, African countries are pioneering mobile banking 
and electronic transaction services. In Kenya, Safari-
com’s M-Pesa service allows previously “unbanked” 
microenterprises to transfer money (and make pay-
ments) via SMS through their mobile phones. As of 
May 2009, M-Pesa had 6.5 million subscribers and 
handled around $10 million in daily transactions.13

Although it is unclear how many of these subscrib-
ers are microentrepreneurs, anecdotal evidence sug-
gests that M-Pesa is widely used among these.14

In India, Airtel’s mChek offers similar services, and 
Nokia-owned Obopay is planning to do the same.15

Mobile phones themselves can also be a source of 
income for small vendors in developing countries, 
such as through the sale of airtime or accessories, 
as in the Grameen Village Phones in Bangladesh.16 At 
the same time, some characteristics of transactions 
among microenterprises may limit the gains from the 
use of mobile phones. For example, a study of the 
Nigerian cloth-weaving sector found that mobiles are 
unlikely to result in disintermediation, or in relocation 
of supply chains, since physical proximity is still re-
quired due to cultural issues of trust and knowledge 
transfer (Jagun et al., 2007).

2.  More capacity-building needed to 
improve ICT data situation

To further the analysis of the impact of ICT on busi-
ness performance in both developed and developing 
countries, there is a need for more and better firm-level 
data. The improved ability of countries to benchmark 
their levels of ICT use against each other would help 
them monitor the digital divide and identify measures 
to reduce it. Better data would also enable policymak-
ers to identify obstacles to ICT adoption and imple-
ment relevant policy measures.

When they compile statistics related to the core indi-
cators on ICT use by businesses (table II.I), UNCTAD 
recommends that countries include ICT questions in 
their enterprise surveys and in some cases in their 
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Figure II.1.  Countries reporting data on “the
proportion of businesses using
the Internet”, by region (per cent)

Source: Partnership on Measuring ICT for Development (2008).

economic censuses.17 The collection of ICT data can 
also be carried out through stand-alone ICT surveys. 
All such efforts require the allocation of resources 
and the development of statistical infrastructure that 
is often insufficiently developed in developing coun-
tries. While most developed countries incorporate ICT 
statistics in their ongoing statistical programmes, the 
same is not true of developing economies, many of 
which run surveys on, at best, an ad hoc basis. From
a geographical point of view, Europe is the only region 
that is well represented in business ICT use statistics. 
The availability of data is particularly weak in Africa, as 
is illustrated in figure II.1. 

Patchy data from developing countries affects interna-
tional comparability. Population frames and approach-
es to sampling often differ from one country to another. 
In some cases, reflecting different policy priorities, ICT 
surveys are confined to a particular sector rather than 
covering the whole economy. There may also be defi-
ciencies in the availability of other business data that 
could support the analysis of ICT impact; for example, 
a lack of adequate business registers, information on 
employment by SMEs, their turnover, profitability, life 
span and economic activities (Esselar et al., 2007; 
UNCTAD, 2009a).

Nonetheless, there has been slow but steady progress 
in data availability and quality, with more countries 
reporting data on ICT use by businesses. In 2006, 
only three developing and transition economies were 
able to report fully comparable information. In 2008, 
in addition to data provided by Eurostat, the UNCTAD 
database comprised comparable information for 16 
developing countries (but no LDC), eight countries 
with economies in transition and six non-European 
developed economies.18 In addition, countries are 
increasing the number of ICT indicators collected 
through national surveys, as exemplified in table 
II.2. Despite progress made, more work is required 
to improve the data situation. For example, the core 
indicators on business use of ICT do not yet cover 

Table II.1.  Core indicators on ICT use
 by businesses, 2008 revision

Code Core indicator

B1 Proportion of businesses using computers

B2 Proportion of persons employed routinely usingcomputers

B3 Proportion of businesses using the Internet

B4
Proportion of persons employed routinely using a computer
 with access to the Internet

B5 Proportion of businesses with a web presence

B6 Proportion of businesses with an intranet

B7 Proportion of businesses receiving orders over the Internet

B8 Proportion of businesses placing orders over the Internet

B9

Proportion of businesses using the Internet by type of access
 (narrowband, broadband (fixed, mobile))
Response categories:
• Narrowband
• Fixed broadband
• Mobile broadband

B10 Proportion of businesses with a local area network (LAN)

B11 Proportion of businesses with an extranet

B12

Proportion of businesses using the Internet by type of activity
Response categories:
• Sending or receiving e-mail
• Telephoning over the Internet/VoIP or

 using video conferencing
• Use of instant messaging, bulletin boards
• Getting information about goods or services
• Getting information from general government organizations 
• Interacting with general government organizations
• Internet banking 
• Accessing other financial services
• Providing customer services
• Delivering products online
• Internal or external recruitment
• Staff training

Source: Partnership on Measuring ICT for Development (2009).

Table II.2.  Availability of core indicators on ICT use by 
businesses, selected countries, 2006 and 
2008 (Number of indicators)

Country 2006 survey 2008 survey

Russian Federation 16 19

Singapore 16 19

Thailand 12 18

Source: UNCTAD Information Economy Database.
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the area of mobile telephony, a technology that is 
of particular relevance for companies in developing 
countries (box II.2).19

UNCTAD recommends that countries adhere as much 
as possible to the definitions and methodological rec-
ommendations of the core indicators, in order to maxi-
mize international comparability, and that the core in-
dicators are reflected when surveys are designed or 
redesigned. Countries should also try to make ICT 
surveys, or ICT modules in existing business sur-
veys, part of their mainstream statistical programmes. 
There is a clear relationship between data availability 
and the requirement in the national statistical systems 
to conduct surveys (Partnership on Measuring ICT for 

Development, 2008). UNCTAD can assist countries in 
this context (see box II.3). 

In examining the availability of information on ICT 
use by businesses, there is generally more data from 
those developed and developing economies (particu-
larly in Asia) that are relatively advanced in terms of 
ICT adoption by businesses. The gap related to ICT 
data availability can therefore be seen as yet another 
illustration of the digital divide. With due regard to the 
limitation on the availability and comparability of de-
veloping country ICT statistics mentioned above, the 
following section examines some of the information 
compiled annually by UNCTAD.

Box II.2. Mobile phone use by businesses

While the potential impact of mobile phones on business performance is gaining attention, the systematic collection of 
data has yet to begin. There are no core indicators related to the use of mobile phones in the business sector. Against this 
background, UNCTAD has proposed to add some indicators on mobile phone use by businesses to the partnership’s core 
list (UNCTAD, 2009a), which could include the proportion of businesses: (a) using mobile phones; (b) receiving orders 
via mobile phones; (c) placing orders via mobile phones and (d) using mobile phones by type of activity (with response 
categories).

This would be followed by the development of model questions that NSOs could use to measure the way in which compa-
nies make use of mobile telephones.a Countries interested in collecting mobile phone indicators may also want to include 
questions on the use of fixed telephony, which would allow comparison between the two technologies. 

Source: UNCTAD.
a Proposals on model questions for these indicators are contained in UNCTAD (2009a): 67.

Box II.3. UNCTAD assistance in the area of measuring ICT

With the support of its development partners and in cooperation with the Partnership on Measuring ICT for Development, 
UNCTAD is helping developing and transition economies build capacities in the area of measuring ICT, namely ICT use by 
businesses and the ICT sector. In 2009, UNCTAD published a revised version of its Manual on the Production of Information 

Economy Statistics, which serves as a practical guide for NSOs. It takes a step-by-step approach and provides multiple 
country examples, best practices as well as model questionnaires to facilitate the planning, implementation and interpreta-
tion of relevant surveys. UNCTAD has also developed a special training course based on the Manual.

In addition, UNCTAD can provide advisory services to countries on their ICT data collection on demand. UNCTAD mis-
sions in individual countries in the Asia Pacific and North Africa have resulted, for example, in recommendations to improve 
coordination between data producers and users, strengthen the national statistical system to ensure the timely production 
of ICT data and align that system with international statistical standards.

UNCTAD has co-organized, with international and regional partners, regional workshops in Africa, Asia, Latin America and 
the Caribbean, that have brought together statisticians (data producers) and policymakers (data users), to ensure that ICT 
indicators are taken into account in the formulation of ICT for development policies, and that politicians understand the 
technical and resource needs to produce such information.

Data from developing countries on ICT use by business, on the ICT sector and on international trade in services are es-
sential to review the impact of their ICT policies. In Africa, for example, 17 countries reported that they implement policies to 
promote e-business applications and 16 countries have policies that favour SMEs in the ICT sector (ECA, 2009), but there 
are practically no statistics to monitor and evaluate these policies. UNCTAD has been able to incorporate in its database 
information on ICT use by businesses and on the ICT sector from only two African countries: Egypt and Mauritius. 

Further information on UNCTAD technical assistance on ICT measurement and the Manual are available
at http://measuring-ict.unctad.org.

Source: UNCTAD.
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Figure II.2.  Computer use by enterprises and income level for selected countries, latest year 
(thousands of dollars and per cent)

Source: UNCTAD Information Economy Database and IMF.

B.  Wide gaps prevail in 
ICT use between and 
within countries

There is great variation both between and within coun-
tries in the extent and nature of ICT use by business-
es. Within countries, large enterprises consistently 
display higher levels of use than SMEs, and com-
panies in urban areas mostly show greater use than 
those in rural areas. The degree of ICT use also varies 
considerably across industries. This section presents 
available survey data compiled by UNCTAD, Eurostat 
and the OECD on selected core indicators on ICT use 
by businesses (table II.1). A number of limitations to 
these data should be noted. First, while information is 
widely available for most developed economies, there 
are still considerable gaps among developing coun-
tries. Low-income countries are particularly poorly 
represented, which means that their situation is little 
studied.20 Secondly, the ways in which countries col-
lect and report data in this area need to be further har-
monized. Consequently, international comparisons of 
the data should be interpreted with caution. 

While there are insufficient data from developing and 
transition economies to make regional comparisons 
with developed economies, the latter generally tend to 
have higher levels of ICT use. There is a positive rela-
tionship between the income level of countries and ICT 
use by enterprises (figure II.2). However, the relation-
ship shown in the figure is relatively weak, which partly 
reflects the absence of low-income countries in the 
UNCTAD Information Economy Database. It may also 
reflect that there are many other factors that determine 
the extent to which companies use technology, includ-
ing the structure of the economy, the composition of 
the enterprise sector and the quality of infrastructure. 
The level of use reported by countries also depends 
on whether data refer to the economy as a whole (col-
lected in rural as well as urban areas, and relating to 
a wide range of economic activities) or to a subset of 
the economy.

In Latin America, for example, while the use of com-
puters by enterprises (with 10 or more employees) is 
relatively high, it is still far below European levels. Data 
from 2006 (or the latest available year) reveals a range 
of computer use between 50 and 80 per cent for se-
lected countries (see annex table II.1). By compari-
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son, there was near universal (96 per cent) availability 
of computers in the European enterprises. While the 
use of computers for internal business operations has 
been evolving over many years in Europe, it started 
only recently in many Latin American countries. The 
digital gap between companies in developing and de-
veloped countries – as represented by Latin America 
and Europe – is even more significant when it comes 
to the use of the Internet or web presence (figure II.3). 
But as shown in the figure, there is considerable varia-
tion also within Latin America with regard to the use 
of the various ICTs. Companies in Brazil consistently 
show greater ICT use than their counterparts in Pana-
ma and Uruguay.

1. Large enterprises use more ICT

In both developed and developing countries, large 
enterprises generally use ICTs more than SMEs. This 
may be a result partly of their greater financial and 
human resources, and partly of their greater need for 
such technologies. This pattern is consistent for the 
use of computers and of the Internet as well as broad-
band.

Cross-country variation in computer use is depicted 
in figure II.4. Among the countries for which data are 
available, the largest gap exists between medium 
and large enterprises, on the one hand, and small 
and microenterprises, on the other.21 In fact, with the 
exception of Azerbaijan, large enterprises in all the 

economies included show usage levels of at least 96 
per cent. However, variation across countries is much 
greater among smaller firms. In the case of microen-
terprises, the penetration ratio varies from 6 per cent 
in Egypt to 86 per cent in Cuba. For small enterprises 
the corresponding range was between 37 per cent in 
Azerbaijan and 96 per cent in Croatia. 

With respect to Internet use, the picture is somewhat 
different. Even for the largest companies there is nota-
ble variation (figure II.5). For example, while virtually all 
large companies use the Internet in economies such 
as Brazil, Croatia, Hong Kong (China), the Republic of 
Korea, Singapore and Turkey, the corresponding level 
is much lower in Azerbaijan, Cuba and Kyrgyzstan. 
In the case of microenterprises, the gap is very wide 
– ranging from 2 per cent in Egypt to 62 per cent in 
Singapore and 75 per cent in developed countries on 
average. The situation in Cuba is conspicuous in that 
smaller enterprises report higher use of the Internet 
than large ones.

The extent to which companies have broadband ac-
cess to the Internet shows still more variation (figure 
II.6). In this case, some developing and transition 
economies display higher levels of use than the aver-
age for developed countries. In the Republic of Ko-
rea,22 a greater proportion of large, medium as well as 
small enterprises enjoy broadband access compared 
with the average for developed countries. For large 
companies, use levels were higher also in Croatia and 

Figure II.3. ICT use in Brazil, Panama, Uruguay and the EU27, latest year (per cent of enterprises)

Source: UNCTAD Information Economy Database.
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Figure II.5. Use of the Internet by enterprise size, selected economies, latest year (per cent of enterprises)

Source: UNCTAD Information Economy Database.
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Figure II.4. Use of computers by enterprise size, selected economies, latest year (per cent of enterprises)

Source: UNCTAD Information Economy Database.
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Singapore than the average for developed countries. 
By contrast, a very small proportion of companies in 
Azerbaijan, Kazakhstan and Kyrgyzstan benefit from 
high speed Internet access. 

Consistently, microenterprises lag far behind. In the 
Republic of Korea, for example, 39 per cent of firms 
with less than four employees had broadband access 
in 2006, as did 96 per cent of firms with less than 10 
employees. Even in developed countries, micro- and 
small enterprises show lower levels of use. In Finland, 
for example, the share of enterprises with 5–9 employ-
ees that had broadband access rose from 27 per cent 
in 2002 to 76 per cent in 2006. By comparison, that 
of enterprises with 100 or more employees increased 
from 88 per cent to 98 per cent. In addition, the digi-
tal divide in broadband access between enterprises 
in developed and developing countries is widened by 
price and actual speed (chapter I).

Low levels of ICT use by micro- and small enterprises 
in developing countries may partly reflect a lack of de-
mand. In a survey of SMEs in 14 African countries, 45 
per cent of enterprises responded that they had no 
need to own a computer (Esselar et al., 2007). The 
degree of formality of a business may also influence 
the likelihood of having an Internet connection, with 

formal businesses tending to both have better access 
to the Internet and to use it more. It appears that the 
more formalized (and complex) a business operation, 
the more opportunities there are to use ICTs to sup-
port business processes.

2.  ICT use is mostly higher in urban 
than in rural areas

The rural/urban divide is important from a development 
perspective. In developing countries, rural areas are 
typically less well connected. Where ICT infrastructure 
is available, “its use is often constrained due to inad-
equate supportive infrastructure, in particular electric-
ity and, to a lesser extent, transport systems” (Africa 
Partnership Forum, 2008: 19). At the same time, espe-
cially in low-income economies, rural areas account 
for a large part of the business sector, in particular ag-
ricultural microenterprises and SMEs.23 An improve-
ment in the use of ICTs by businesses in rural areas 
can lead them to expand their markets and reduce 
costs, thereby increasing revenue and contributing to 
poverty alleviation. An inventory of projects aimed at 
using ICTs to optimize information flow to farmers in 
Africa showed how these can provide essential infor-
mation to cut costs (FARA, 2009). 

Figure II.6. Use of broadband by enterprise size, selected economies, latest year (per cent of enterprises)

Source: UNCTAD Information Economy Database.
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The digital divide between urban and rural areas in the 
use of ICT by businesses remains poorly document-
ed. Few countries currently report data that allow for 
such a distinction to be made. There are at least two 
reasons for this. First, countries do not always have a 
clear definition of what constitutes urban and rural ar-
eas, but rather focus on collecting data disaggregated 
by areas based on population density or on political 
or administrative divisions (such as provinces). Sec-
ondly, some countries, because of a lack of resources 
to cover the whole national territory, or because of a 
perception that surveys on ICT use are not relevant to 

less developed (i.e. rural) areas of the country, simply 
do not collect data outside of urban centres. Only a 
handful of countries reports to UNCTAD on the differ-
ent use of ICT by businesses in urban and rural areas. 
Among those that do, the pattern that emerges is not 
always straightforward (figures II.7 and II.8).

In the case of computers (figure II.7), the levels of use 
in Australia, Cuba, Kazakhstan, Kyrgyzstan and Mon-
golia are relatively similar in rural and urban areas. By 
contrast, rurally based enterprises in Azerbaijan and 
Egypt have much lower levels of computer use than 

Figure II.7.  Computer use by enterprises in urban and rural areas, selected countries,
latest year (per cent of enterprises)

Source: UNCTAD Information Economy Database.

Urban

Rural

P
er

ce
nt

ag
e

Australia Azerbaijan Cuba Kazakhstan KyrgyzstanEgypt Mongolia
0

10

20

30

40

50

60

70

80

90

100

Figure II.8. Internet use by enterprises in urban and rural areas, selected countries, latest year (per cent of enterprises)

Source: UNCTAD Information Economy Database.
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Figure II.9.  Broadband connection by enterprises in urban and rural areas, selected countries,
latest year (per cent of enterprises)

Source: UNCTAD Information Economy Database.
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companies in urban regions. Turning to the Internet, 
among the countries included in figure II.8, only Aus-
tralia displays similar use ratios for companies in ur-
ban and rural areas; in the remaining countries, rurally 
based companies consistently report lower levels of 
use. Even in developed countries such as the United 
States, a gap persists between urban and rural use of 
the Internet, but rural use has been rising: from 1997 
to 2007, the proportion of farmers using the Internet 
for farm business went from 13 per cent to 55 per 
cent; also, in 2003 the volume of wholesale trade of 
farm products online had reached $3.7 billion, or 3 per 
cent of all wholesale farm product sales.24

Lower broadband penetration in rural areas (see fig-
ure II.9) may reflect less demand for the service (Cran-
dall, 2008), higher prices than in urban areas or sim-
ply less access. In some developed countries (such 
as the United States), improved availability of rural 
broadband is reflected in growing use.25 Policy mea-
sures can be taken to expand ICT access in rural ar-
eas – where the market is often not attractive enough 
for fully private initiatives due to issues of size and 
revenue – and to stimulate demand. However, such 
measures should respond to the actual needs of rural 
enterprises (see section C). 

Based on the limited information available, the rural/
urban divide appears to be more accentuated the 
more sophisticated the technology is. While the use of 
computers is relatively similar in many middle-income 

economies, the gap is much wider in the areas of both 
Internet and broadband use. Data limitations make it 
difficult to draw any firm conclusions with regard to 
the use of ICTs in urban and rural areas of low-income 
countries, but it is likely that the divide is even more 
pronounced in those cases. This may constitute a 
particular challenge given that these are typically the 
economies with the greatest dependence on rurally 
based economic activities.

3. Sectoral differences in ICT use

The extent to which ICTs are used in the business 
sector varies also between industries. Spending on 
ICTs can be seen as an indicator of the aggregate lev-
els of ICT use. At the end of 2007, global spending 
on ICTs stood at an estimated $3.4 trillion, of which 
$2.15 trillion was accounted for by the business sector 
(WITSA, 2008).26 The single largest market segments 
in terms of ICT spending by the business sector were 
communications ($404 billion) and financial services 
($334 billion). These were also the industries show-
ing the highest ICT intensity, measured in terms of ICT 
spending over output. That ratio was 6.3 for communi-
cations and 2.3 for financial services. Meanwhile, the 
least ICT-intensive industry segments were manufac-
turing (0.41) and construction services (0.34) (WITSA,
2008). However, it is difficult to establish a direct re-
lationship between ICT spending and ICT use due to 
the fragmentary data on the latter.
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Most developed and several developing and transition 
economies have some information concerning the use 
of ICTs by companies in different industries. Currently, 
the UNCTAD Information Economy Database contains 
such data on at least one core indicator for about 60 
economies. Nevertheless, the information is often not 
directly comparable. Countries do not always collect 
data on the same economic activities,27 which means 
that averages by region or aggregate sector (i.e. pri-
mary, secondary, tertiary) can be misleading. 

According to UNCTAD information for countries re-
porting relevant data, use of computers is on average 
the most widespread in real estate, renting and busi-
ness activities, in which 91 per cent of enterprises use 
computers (see figure II.10).28 This industry is followed 
by wholesale and retail trade (88), construction (87),29

transport, storage and communications (86) and 
manufacturing (85). The same industries that lead in 
computer use are also the most frequent users of the 
Internet. Meanwhile, the lowest levels of computer and 
Internet use are observed for other community, social 
and personal service activities, where less than 75 per 
cent of enterprises used computers on average, and 
less than 70 per cent used the Internet.30

Obviously, overall averages mask huge differences be-
tween countries at different levels of development. For
example, the degree of computer use by companies 
in the real estate industries ranged from 23 per cent in 
Azerbaijan to 100 per cent in Finland, although most 
economies included in the data set are at over 80 per 
cent. Similar variations can also be seen in the case of 
Internet use. To illustrate how much the sectoral pattern 
of ICTs can vary between countries at different levels of 
development, the Internet use situation is depicted be-
low for three countries that report relevant data: Finland 
(figure II.11), Egypt (figure II.12) and Azerbaijan (figure 
II.13). It should be stressed that the industry coverage 
reported by each country differs significantly.

In Finland, Internet use is virtually ubiquitous across 
all industries included. Even in the one with the low-
est penetration (transport), 94 per cent of all compa-
nies use the Internet. By contrast, in both Egypt and 
Azerbaijan, Internet use varies considerably across in-
dustries. For example, while 100 per cent of Egyptian 
companies in air transport were Internet users in 2008, 
the corresponding shares for community and social 
services, retail industries and post and telecommuni-

Figure II.10.Average use of computers and the Internet, by industry, latest year

Source: UNCTAD Information Economy Database.
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Figure II.11.Use of the Internet by enterprises in Finland by industry, 2007 (per cent of enterprises)

Source: UNCTAD Information Economy Database.

cations were below 16 per cent. Meanwhile, in Azer-
baijan Internet use is still relatively low overall; the top 
industries were financial mediation (47 per cent) and 
transportation and electricity supply (both 25 per cent). 
However, in construction, for example, only 8 per cent 
of enterprises made use of the Internet in 2006.

Such comparisons underline the importance of collect-
ing firm-level data to understand how ICT is taken up 
in the business sector. Relying on aggregate data for 
the world as a whole can be very misleading. As most 
countries that report data on ICT use by businesses 
are high-income or upper middle-income economies, 
they strongly influence the aggregate picture. As illus-
trated above, the situation for countries at lower levels 
of income can be strikingly different. The analysis also 
illustrates that improved access to ICTs does not auto-
matically translate into greater use across industries.

4.  What do companies use
the Internet for?

With regard to the Internet, it is relevant to study not 
only if companies use it, but also how it is utilized.31 The 

UNCTAD model questionnaire includes activities such 
as sending and receiving e-mails, using VoIP, Internet 
banking, providing customer services and delivering 
products online (see also table II.1). It is evident that the 
impact of Internet use on productivity, for example, can 
vary considerably depending on the way in which the 
Internet is used. For example, e-commerce is a type of 
Internet use that has seen strong growth in many coun-
tries, but for which there is still untapped potential. 

Relatively few countries currently report data in this 
area (see annex table II.5). However, by highlight-
ing the situation in a few economies, it is possible to 
shed some light on the wide gap between countries in 
terms of the nature of Internet use. In Finland, where 
broadband and Internet connectivity are among the 
highest in the world (see annex tables I.2 and I.3), 
more than nine out of 10 companies use the Internet 
for banking transactions and for interacting with public 
authorities (figure II.14). Other common areas of use 
include the monitoring of market developments and, 
to a lesser extent, receiving goods or services online. 
Various studies in developed countries have shown 
a wide range of business functions that can be sup-
ported by the use of the Internet (box II.4).
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By comparison, the situation in developing countries 
is quite different. According to the national surveys 
conducted in Egypt and the Republic of Korea, for ex-
ample (figure II.15), the most common task conducted 
via the Internet is to send and receive e-mails. Only 
3 per cent of the companies included in the Egyptian 
survey used the Internet to interact with public authori-
ties, and only 6 per cent had started to do banking 
on the Internet. In the Republic of Korea, the share of 
companies using Internet banking is higher than in 
Egypt, but still far from the levels seen in Finland. One 
reason for this wide discrepancy is the important role 
played by microenterprises in the Republic of Korea 

(more than 90 per cent of the target population). As 
shown above, while the level of Internet use is among 
the highest in the world among medium and large en-
terprises in the Republic of Korea, it is much lower for 
microenterprises there (figure II.5). From the perspec-
tive of benefiting more from Internet access, firms in 
developing countries could use available ICTs more in-
tensively. In Latin America, for example, the adoption of 
Internet use by enterprises in the formal sector is high, 
but the way it is used still holds a large unexplored po-
tential, in particular for integrating back and front office 
(ECLAC, 2009). To do this, Internet-based solutions 
that respond to market needs must become available, 

Figure II.12. Use of the Internet by enterprises in Egypt by industry, 2008 (per cent of enterprises)

Source: UNCTAD Information Economy Database.
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Figure II.13. Use of the Internet by enterprises in Azerbaijan by industry, 2007 (per cent of enterprises)

Source: UNCTAD Information Economy Database.
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including through applications with local content, in lo-
cal languages, and that are of relevance to SMEs. On 
the demand side, enterprises may still need to rethink 
some business and productive processes around new 
ICT tools, as well as invest in ICT skills development. 
This, in turn, requires resources and makes the suc-
cess of ICT applications price sensitive.

In conclusion, the ICT data reviewed by UNCTAD 
confirm that there is still a gap in the use of ICT by 
businesses between developed countries and both 
developing and transition economies. Within coun-

tries, there are also digital divides between smaller 
and larger firms, both in the access to computers and 
Internet, and in the type of use they make of these 
technologies. The lag in broadband connections for 
both smaller enterprises and rural enterprises com-
pound their disadvantage vis-à-vis larger and urban-
based companies, and limit their capacity to make full 
use of the potential benefits of the Internet. Because 
microenterprises and SMEs constitute the majority of 
enterprises and are a key source of employment in the 
developing world, they should be an important focus 
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of policies aimed at improving ICT use for develop-
ment (see section C). 

There are also differences in the ability of the different 
industrial sectors to use ICTs.  This reflects the avail-
ability of more ICT solutions for certain industries as 
opposed to others, as well as limitations in ICT skills. 
Although the nature of economic activities such as 
services would lead to a higher use of ICTs, the cross-
cutting nature of ICTs means that there is a large unex-
ploited potential for the productive industries, particu-
larly in the use of computers and networks to manage 
supply chains and production processes. There is 
also much room for expanding ICT use by smaller en-
terprises in the primary sector. 

Figure II.15.  Types of Internet use by enterprises in
Egypt and the Republic of Korea,
latest year (per cent of enterprises)

Source: UNCTAD Information Economy Database.
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Box II.4. How Internet benefits European enterprises in different industries

The way the Internet is used varies not only by country but also by industry. An assessment of the use of ICT in Euro-
pean real estate enterprises found that intermediaries and property investors use the Internet to present offers and track 
the market, as well as manage client relationships; housing companies used Internet-based applications to manage 
facilities, do bookkeeping and facilitate owner and tenant relationships (E-Business Watch, 2003).32 In the wholesale 
and retail trade sector, the Internet can take supply chain management to a higher level, as it enables real time, remote 
procurement, inventory management and logistics applications (E-Business Watch, 2008b). The transportation and lo-
gistics sector uses the Internet to exchange information between remote locations, but also increasingly for fleet control 
and monitoring (ibid.).

Both the retail trade sector and the transportation sector use the Internet to provide customer services, in particular by 
enabling online shopping, reservations, ticketing, check-in and after-sales services. In the construction sector, the In-
ternet facilitates e-procurement. The European construction industry is starting to use the Internet for e-invoicing, which 
can yield efficiency benefits by becoming integrated with enterprise resource planning systems or be conducted in a 
web-based environment (E-Business Watch, 2006). In manufacturing, the Internet has become essential to remote sup-
ply chain management.

Source: UNCTAD. 

Figure II.14.  Types of Internet use by enterprises in
Finland, 2006 (per cent of enterprises)

Source: UNCTAD Information Economy Database.
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C.  Implications for 
policies

In view of its potential positive contributions to growth 
and development, there are good reasons for govern-
ments to promote greater use of ICT in the business 
sector. The previous section highlighted some striking 
differences with respect to the nature and extent of 
ICT usage. Significant gaps were identified both be-
tween and within countries. Although it is up to each 
company to decide how ICTs could enhance its busi-
ness performance, governments fill a critical function 
in terms of creating an environment that is conducive 
to greater use of ICTs, especially in developing coun-
tries. The role of governments in stimulating ICT use 
may be even more important in times of economic cri-
sis (box II.5).

There are various ways in which developing country 
governments, with support from development part-
ners, can promote greater use of ICTs by companies. 
Special attention should be given to SMEs, as they 
are lagging behind larger firms in terms of ICT uptake. 
In addition, SMEs often represent the backbone of de-
veloping economies and employ a large majority of 
the workforce. Despite recent progress in infrastruc-
ture and connectivity, there are still many bottlenecks 
that prevent entrepreneurs and small firms from using 
ICTs efficiently. Its use is often limited by low levels 
of ICT literacy, slow connection speed, a lack of local 
content and high costs of use. Moreover, in rural areas 
of many developing countries, even basic connectivity 
remains a challenge.

Countries in which the business sector has been keen 
to adopt ICTs have typically shown a strong policy 
commitment towards such technologies, emphasized 
the development of a competitive ICT infrastructure at 
least in urban areas, taken steps to build a workforce 
with the necessary skills and technological capabili-
ties and adopted an enabling regulatory environment. 
Important areas of government intervention to encour-
age greater adoption and use of ICT in the business 
sector thus include: (a) making it a core element in a 
national ICT strategy; (b) improving ICT infrastructure 
in underserved areas; (c) building relevant skills; (d) 
promoting the development of local content; and (e) 
strengthening the legal and regulatory framework.

1. National ICT strategies

The formulation of a coherent and comprehensive 
national ICT strategy is an essential step towards 
raising awareness in both the public and private sec-
tors about the opportunities created by ICTs (UNC-
TAD, 2003). During the past decade, more and moredecade, more and more 
governments have developed and implemented 
national ICT strategies to boost their economic 
development. Fostering the uptake and use of ICTs in 
the business sector should constitute a core element 
of such strategies. However, there is no “one size fitsHowever, there is no “one size fits 
all” solution for promoting ICT diffusion among en-
terprises. The strategy needs to be adapted to each 
country, reflecting different company needs; industry 
structures; demographic, geographical and cultural 
situations; and policy priorities. Moreover, even within 
a country, there can be great differences in ICT use.

Against this background, governments should ensure 
adequate coordination and involvement of all relevant 
stakeholders when designing and implementing the 
strategy. Consideration should furthermore be given 
to how effective the policy framework is in terms of 
achieving key objectives. The need for reviewing ICT 
plans on a regular basis and the importance of co-
ordinated reviews among the different stakeholders 
involved cannot be overstated. Failure to monitor the 
implementation of ICT policy measures at an early 
stage can delay progress towards an inclusive infor-
mation society. Developing countries should define, 
as part of their national ICT plans, mechanisms for on-
going policy review, assessment and monitoring. This 
is important to ensure that evolving ICT strategies are 
consistent with the development goals set out and to 
maximize the positive contributions of investments in 
ICT and in capability development. UNCTAD ICT Pol-
icy Reviews can serve as a useful tool in this context 
(box II.6) (see also UNCTAD, 2006b).

The importance of access to reliable data on the use 
of ICTs in the business sector is worth re-emphasiz-
ing. Without such information, policymakers are at a 
loss when formulating new or revising existing plans. 
Indicators must show to what extent ICTs are used as 
a tool to promote development. Governments need 
to better measure the impact of e-business, collect 
evidence, share experiences and good practices, and 
promote cross-fertilization among all relevant stake-
holders. The core ICT indicators defined by the Part-
nership on Measuring ICT for Development are helpful 
in this process (see section II.A.2).
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Box II.5. The economic crisis and ICT use

It is difficult to assess the impact of the crisis on ICT use. On the one hand, the general slowdown in the global economy 
impacts firms’ capacities to raise capital for investments in ICTs. On the other hand, faced with shrinking demand, many 
companies view ICT investments – and greater use of ICT – as a way to reduce their operation costs. This may also involve 
increased use of offshoring (see chapter III). On balance, however, the needs to invest in ICT goods and services are un-
likely to compensate fully for the slump in demand due to the downgraded economic prospects (see also OECD, 2009a). 
In fact, global spending on ICT as a share of world GDP has been on a downward trend since 2006, a trend that was 
accentuated by the cooling of economies (WITSA, 2008). This scenario appears to have been confirmed by the dramatic 
declines in ICT goods exports in the last months of 2008 and in early 2009 (chapter III).

The crisis is quickly spilling over from developed to developing countries, despite initial hopes that developing countries 
would be spared from the worst effects of the downturn. One reason is that today developing countries are more integrated 
into the global economy. For example, the average exports-to-GDP ratio of all developing countries rose from 26 per cent 
in 1995 to 52 per cent in 2007 (UNCTAD, 2009b: 9). In the case of Africa, it rose from 22 per cent to 52 per cent during 
the same period. Developing economies have been hurt by falling commodity prices, weaker demand for their exports, 
reduced access to credit and trade finance, less inward direct investment and shrinking remittances (ibid.: 3). As a result, 
many businesses in the South today face similar challenges as their peers in the North.

So far, it seems that the use of telecommunications has been relatively resilient, especially as compared with the signifi-
cant declines in demand for various ICT goods (OECD, 2009a; ITU, 2009b; see also chapter I). For mobile telephony and 
Internet access, income elasticities have come down significantly (ITU, 2009b), suggesting that both consumers and firms 
are more reluctant to cut their expenditures on such items when incomes fall. Over the medium to long term, companies 
will continue to upgrade their ICT infrastructure as such technology is essential to their competitiveness. Recent surveys 
suggest that the crisis has made good use of ICT an even more important objective among companies.a

The impact is likely to be the most significant in those industries that have been the worst affected by the crisis, such as 

for a large part of worldwide spending on ICTs. While financial services will be dramatically downsized by the crisis,b banks 
and other financial institutions are likely to face various new regulatory requirements, which in turn may require investment 
in new hardware, software and compliance solutions that will enhance ICT use even further.c Thus, even in the worst af-
fected industries, ICT use is likely to expand over the medium to long term.

Some governments have identified enhanced ICT use as a strategy to quicken the recovery. Several developed countries 
have made ICTs an integral part of their economic stimulus packages, by both stimulating demand for ICT goods and con-
tinuing to enhance the supply side (from infrastructure to spectrum). Measures aimed at supporting demand and shoring 
up the financial sector should help boost ICT use in that sector. Measures targeting the rolling out of broadband to areas 
with low connectivity may help alleviate some infrastructure bottlenecks. Innovation through ICTs is also being encouraged, 
including in education, energy (for example “smart power grids”), government, health care and transportation (OECD, 
2009a). Similar initiatives have also been taken in developing countries (Nasscom, 2009; ECA, 2009; ECLAC, 2009). While 
the effect of these measures remains to be seen, economic policies are increasingly looking at the cost and efficiency 
benefits of ICT to support the path to recovery.

Source: UNCTAD.

a See e.g. Reuters (2009).
b Between 2008 and 2009, as many as 15 banks left the Financial Times’ listing of the world’s 500 largest companies. The market value of the
  banks remaining on the list more than halved from $4.1 trillion in 2008 to $1.9 trillion in 2009. See Financial Times (2009). 
c See Computerworld (2008). 

2.  Improving infrastructure in
underserved areas

Access to adequate infrastructure is a prerequisite for 

companies to adopt and use ICTs. Poor connectivity 

and limited access to electricity are important rea-

sons for the limited use of ICTs in many rural areas of 

developing countries (UNCTAD, 2007b). As noted in 

chapter I, there also remain significant gaps between 
countries with regard to access to the Internet and 
especially broadband. The improvement of ICT infra-
structure is therefore still high up on the development 
agenda (see e.g. UNCTAD, 2006b and 2007a).

While mobile telephones and their novel applications 
(such as m-banking) are becoming the most com-
mon ICT support for SMEs in developing countries, 
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they are only one technology among several that can 
meet different company needs. Government policies 
need to be flexible enough to respond effectively to 
different situations.33 In certain cases, access to VoIP,
community radios (in local language) or public Inter-
net access points (such as Internet cafés, educational 
establishments and digital community centres) can be 
important for promoting ICT use by local companies. 

The network infrastructure needs to be accessible, 
affordable and of good quality, which today often 
means high speed connectivity. To achieve efficient, 
low cost telecommunications and Internet access, 
countries typically have to reform and liberalize the 
sector and expose the incumbent to competition. In-
ternet (and broadband) access is needed at both the 
national and international levels (chapter I). The ex-
pected increase in bandwidth for Africa may facilitate 
the creation and use of more value added applica-
tions and content for local SMEs, as well as cheaper 
access to broadband-enabled applications (Africa 
Partnership Forum, 2008). However, the impact of 
this new connectivity will partly depend on compa-
nies’ capacity to use it.34

3. Creating skills

There is no way around proper ICT education and 
training if governments wish their companies to be 
competitive and connected to the global economy. 
Many developing countries, and especially LDCs, 
still lack the necessary capacity to take advantage 
of ICTs and should make the development of human 
resources a priority. People with ICT training gener-
ally have a higher chance of finding employment and 
can help companies and countries participate better 
in the knowledge-based economy. Governments can 

enhance digital literacy by using the basic education 
system, beginning at primary school level, as well as 
by emphasizing lifelong learning through adult train-
ing programmes. 

Public and private sectors, academia and training in-
stitutions, should ideally work together to develop na-
tional policies that focus on imparting the appropriate 
skills. This can be done, for example, by designing 
and delivering to students or entrepreneurs training 
programmes that meet industry’s requirements. The 
provision of free Internet access in public schools, 
universities and libraries can broaden the use of tech-
nology and the Internet for entrepreneurs.

Governments can furthermore design special pro-
grammes to train entrepreneurs on how to best adapt 
their practices and methods to make use of ICTs and 
e-business. Entrepreneurs often lack human and fi-
nancial resources and a basic understanding of the 
opportunities they could derive from ICTs. They may 
not see how investments required to use technology 
could be valuable and relevant to their business. Gov-
ernments – at the central, regional and local levels 
– may also set an example in terms of ICT use, by 
taking the lead and providing online information and 
services, including e-procurement services. Such ini-
tiatives can help to raise awareness about ICTs as a 
tool to support business operations.

Attention should also be given to policies that can help 
retain and attract skilled professionals. The develop-
ment of human resources, building up of capacities 
and continuous learning in the field of ICT and e-busi-
ness are critical contributions to the change of mind-
set in companies and methods of doing business that 
are needed to make full use of ICTs.

Box II.6. UNCTAD ICT Policy Reviews

As part of its technical assistance work in the area of ICT for development, UNCTAD has developed a methodology 
for undertaking ICT Policy Reviews (ICTPRs) (UNCTAD, 2006b). This work benefits from the organization’s experience 
with policy reviews in other areas, such as investment and science, technology and innovation. An ICTPR assesses the 
implementation of national ICT master plans. Each review focuses on the ICT environment, the main policy components 
of the master plan and the institutional framework and implementation mechanisms. Key policy areas targeted include 
infrastructure development, legal and regulatory framework, human skills, enterprise development, innovation, and trade 
and investment policies. The scope of the review is defined in consultation with the national counterparts on the basis of 
the objectives of the ICT plan under review as well as future policy orientations. Recommendations proposed by the ICTPR 
should serve as an input into the preparation of the next ICT plan. ICTPRs are demand-driven projects that require donor 
financing. The first UNCTAD ICTPR is currently under way in Egypt with the support of the United Nations Development 
Programme (UNDP).

Source: UNCTAD.
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4. Developing local content

A lack of local content on the Internet and other forms 
of ICT (such as mobile devices) can limit the uptake of 
technologies. Even in developing countries that enjoy 
a relatively high level of connectivity, local content – i.e. 
information provided in local languages, reflecting the 
values, lifestyles and the needs of local communities – 
is often scarce. Meanwhile, such content can help cre-
ate new business opportunities and improve access to 
information that is critical for SMEs, such as agricultural 
market information or local weather forecasts. 

Increased production of local content requires that 
owners or originators have the incentives and re-
sources to create, adapt or exchange such content. In 
many developing countries, individuals and organiza-
tions lack the financial and technical resources need-
ed to create content suited to local needs. SME sup-
port policies should help companies provide content 
to both domestic and foreign consumers to promote 
local products and industries. While its importance 
has been raised in many international meetings and 
by donors and cooperation agencies, concrete initia-
tives and expertise in this area remain scarce (United 
Nations, 2009). 

5.  Strengthening the legal and
regulatory framework

Governments can influence the extent to which com-
panies use ICTs by helping to create an enabling en-
vironment for e-commerce and e-business. Govern-
ments should review their regulatory frameworks to 
accommodate electronic transactions and improve 
consumer and business confidence in them. The in-
creasing use of ICTs for commercial and administra-
tive activities, specifically in an Internet environment, 
requires laws and regulations to address a set of 
issues, such as the legal validity of electronic docu-
ments, e-signatures, privacy, intellectual property 
rights, cybercrime and building trust. Many develop-
ing countries need to adopt relevant and appropriate 
legal frameworks to unleash the full potential of the 
Internet. The provision of a predictable and support-
ive legal framework for e-commerce is an essential 
step to widen market access for SMEs at the regional 
and international levels. The international community 
provides guidance to developing countries wishing to 
implement legal reforms related to e-commerce, en-
suring that there is a level of regional and international 
harmonization that could also encourage international 
trade through online channels (see box II.7). 

Box II.7. Initiatives to facilitate the regional harmonization of cyberlaws

Several initiatives are underway in all developing regions for the regional harmonization of cyberlaws. Such initiatives are 
supported by regional institutions and international organizations such as UNCTAD, United Nations regional commissions, 
the Commonwealth Secretariat and the United Nations Commission on International Trade Law (UNCITRAL). 

Regional harmonization is challenging as it has to take into account the different legal, social and economic systems of 
countries. Other hurdles include a lack of human resources and limited public awareness about the scope, application 
and potential benefits of making e-commerce more legally secure. To achieve harmonization of e-commerce legislation, 
countries need to review their own legislations; consider the state of legislation of the all countries in the same regional 
grouping; and discuss ways to harmonize, in particular in the light of existing regional trading agreements.

UNCTAD has been engaged since 2003 in technical cooperation with developing country governments and regional in-
stitutions in Africa, Asia and Latin America to prepare ICT legal frameworks (UNCTAD, 2007a). UNCTAD offers capacity-
building activities, carries out comparative reviews of regional laws and assists in the drafting of cyberlaws and in the imple-
mentation process. For example, UNCTAD has been assisting the East African Community (EAC) in the preparation of a 
regional framework for cyberlaws. The new framework is expected to be endorsed by the EAC secretariat in 2009. UNCTAD 
has also supported activities in Latin America and the Caribbean, in coordination with the Asociación Latinoamericana de 
Integración (ALADI) and Mercosur, through training workshops and the preparation of a comparative study on existing 
cyberlaws.a In Asia, support has been provided to Cambodia and Lao People’s Democratic Republic to build capacity and 
prepare cyberlaws in the framework of the ASEAN E-Commerce project (see (http://www.e-aseantf.org/).

UNCTAD works closely with United Nations regional commissions as well as UNCITRAL, which provides a basis for interna-
tionally harmonized e-commerce laws. Developing countries wishing to adopt modern legislation on electronic commerce 
might consider the adoption of UNCITRAL texts, starting with the Electronic Communications Convention.b

Source: UNCTAD.

a See http://www.unctad.org/sp/docs//webdtlktcd20091_sp.pdf.
b Information on the UNCITRAL texts on electronic commerce is available at:

http://www.uncitral.org/uncitral/en/uncitral_texts/electronic_commerce.html.
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notes

1  Some studies make a distinction between “useful connectivity” and normal connectivity, in this context highlighting the 
importance of how available ICTs are applied in practice (Waverman and Dasgupta, 2009).

2  The annual data collection process is carried out through the UNCTAD questionnaire on ICT usage by businesses and 
on the ICT sector, sent to NSOs through electronic mail.

3  See, for example, Economic and Social Council (2008). 
4  See OECD (2009d). 
5  For a review of 11 studies from 1996 to 2000, mostly in the United States, see Indjikian and Siegel (2005). Eurostat 

(2008) deals with studies from 13 European countries.
6  As noted above, however, such studies tend to rely on national accounts data on ICT investment (in some cases, 

software investment in particular) as a proxy for ICT use (Eurostat, 2008).
7  A developing country that had an average of 10 more mobile phones per 100 inhabitants between 1996 and 2003 would 

have enjoyed per capita GDP growth that was 0.59 per cent higher than an otherwise identical country (Waverman et al., 
2005).

8  See e.g. presentation by Nauro F. Campos on the impact of ICTs on economic growth in Latin America, available at 
http://www.itu.int/osg/spu/dtis/documents/presentations/campos.ppt.

9  See e.g. Waverman and Dasgupta (2009) and Vodafone (2005).
10  It should be noted that this referred to the number of web hosts attributed to each country by counting top-level host 

domain names available from the Internet Software Consortium (http://www.isc.org), with the caveat that the domain 
name does not necessarily reflect the actual location of the website.

11  This would not apply to digital products. Trade in services, and in particular ICT-related services, are not part of the 
Freund and Weinhold analyses.

12  For a broader discussion on ICT, innovation and productivity, see chapter 12 of Eurostat (2008).
13  See http://wirelessfederation.com/news/15801-m-pesa-still-not-profitable-despite-high-growth-rate-safaricom-ceo/ .
14  See International Herald Tribune (2008).
15  See http://wirelessfederation.com/news/14114-airtel-mcheck-subscribers-reach-the-mark-of-1mn-india/ and http://

wirelessfederation.com/news/11959-obapay-gazing-mobile-banking-in-india/ .
16  See http://www.grameen-info.org/index.php?option=com_content&task=view&id=540&Itemid=598 .
17  The core list of ICT indicators was developed by the Partnership on Measuring ICT for Development and endorsed by 

the United Nations Statistical Commission in 2007. For the full list of indicators and explanations on the latest revision, 
see Partnership on Measuring ICT for Development (2009).

18  For the 2008 survey, another 14 countries submitted data that were not comparable.
19  See UNCTAD (2009a).
20  Most economies for which data are available fall into the category of “high income level” as defined by UNCTAD; i.e. 

GDP per capita above $4,500. Middle-income countries are those with GDP per capita between $1,000 and $4,500; 
low-income countries are those with GDP per capita below $1,000.

21  Microenterprises refer to those enterprises with 0–9 employees; small enterprises refer to those with 10–49 employees; 
medium enterprises are those with 50–249 employees; and large enterprises have 250 employees or more (UNCTAD,
2009a).

22  The Republic of Korea is classified as a developing country, but is also an OECD member, has a high income level with 
a highly developed ICT infrastructure.

23  The value added of agriculture for low- and middle-income countries was 10 per cent of GDP in 2007 and 25 per cent 
for low-income countries alone. Agriculture often accounts for a very high share of total employment, as for example in 
Bangladesh (51 per cent) and the United Republic of Tanzania (82 per cent) (World Bank, 2007).

24  See http://www.ers.usda.gov/Publications/EIB47/EIB47_SinglePages.pdf.
25  See http://www.ers.usda.gov/Publications/EIB47/EIB47_SinglePages.pdf.
26  The remaining amounts were accounted for by consumers ($1 trillion) and government ($285 billion).
27  As defined by the International Standard Industrial Classification (ISIC) rev. 3.1.
28  It should be noted that only industries for which at least 10 countries report data have been included in this analysis.
29  The position of construction may appear to contradict the earlier observation that construction is among the least 

ICT-intensive industries. However, while the UNCTAD data show that a very high share of construction companies use 
computers, they do not say anything about the amounts spent on ICT equipment.

30  The pattern is similar for broadband, but the data are not displayed due to relatively few observations.
31  See the discussion on useful connectivity as part of the connectivity scorecard (Waverman and Dasgupta, 2009).
32  Although the report considers that overall ICT intensity in real estate services is low in comparison to other sectors.
33  See e.g. the summary of the discussion during the WSIS Forum 2009 on “e-Business and Poverty Alleviation”, available 

at http://www.itu.int/wsis/implementation/2009/forum/geneva/al_c7_e_busn_pov_all.html.
34  For more on how to promote greater diffusion of various ICTs, see chapter I.
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A. Trade in ICT goods

1.  Global shifts boost
South–South trade

World trade in ICT goods has experienced ups and 
downs during the past decade. While ICT goods (box 
III.1) belonged to the most dynamic areas of world 
trade until 2000, they have subsequently expanded 
less rapidly than global trade as a whole (figure III.1). 
Between 1998 and 2007, the value of ICT goods ex-
ports rose from $813 billion to $1.73 trillion, represent-
ing 13.2 per cent of all merchandise trade. The share 
has diminished in recent years – from its peak of 17.7 
per cent in 2000 – and the decline was accentuated in 
2007, partly due to the commodity boom (WTO, 2008; 
UNCTAD, 2008b).1 Despite the decline, ICT goods still 
account for a significant part of world trade.2

A salient feature of trade in ICT goods in the past de-
cade has been a shift in its geographical composition 
with a spectacular rise in the market share of develop-
ing countries. Between 1998 and 2007, it increased 
from 38 per cent to 57 per cent (table III.1). This surge 

Box III.1. What are ICT goods?

ICT goods may be intended to fulfil the function of information processing and communication by electronic means, including 
transmission and display, or they may use electronic processing to detect, measure and/or record physical phenomena, or 
to control a physical process.a In 2003, the OECD Working Party on Indicators for the Information Society (WPIIS) proposed 
a list to facilitate the construction of internationally comparable indicators on trade in ICT goods. The products included were 
defined according to the Harmonized System nomenclature (1996 and 2002 versions), at the six-digit level of disaggrega-
tion. The list under HS-1996 contains 181 goods grouped in five categories: telecommunications equipment, computer and 
related equipment, electronic components, audio and video equipment, and other ICT goods (OECD, 2003).

In 2008, a new classification of ICT products was released, based on the United Nations Central Product Classification 
(CPC) (OECD, 2008b). This list contains not only ICT goods, but also ICT services, content and media. It is expected that 
when reporting trade data, countries will gradually migrate to this classification over the next few years.

In 2008, countries started to use the latest version of the Harmonized System, the HS-2007 classification. This posed 
significant challenges in terms of ensuring comparability over time as the new categories of products under the HS-2007
nomenclature do not necessarily correspond to those under HS-1996 or HS-2002 (OECD, 2009c). For example, the new 
classification may assign several lines to a product that was covered in a single category in HS-2002. Conversely, several 
goods under HS-2002 might have been regrouped under one or more different lines in the HS-2007 new classification. 

The break in the time series warrants some caution in interpreting comparisons between 2007 and earlier years. However, 
the broader trends with regard to trade in ICT goods are unlikely to be affected. A comparative analysis undertaken by the 
OECD secretariat confirmed a downward trend in world exports of ICT goods in 2007 (OECD, 2008b and 2009b).

In the medium term, if countries are going to carry on with reporting trade under HS-2007, it will be necessary to agree 
upon a new list of ICT goods under HS-2007, in order to avoid the conversion issue mentioned above.

The analysis presented in this chapter uses COMTRADE data for some 176 economies, using the 1996 Harmonized Sys-
tem classification. A conversion table was designed to translate data from the HS-1992 classifications for countries that 
only reported according to that classification.

Source: UNCTAD.
a See http://stats.oecd.org/glossary/detail.asp?ID=6274.

was almost entirely attributable to economies in devel-
oping Asia, which in 2007 accounted for 54 per cent of 
world exports of ICT goods. Other developing regions 
remain marginal players in ICT goods exports, with a 
combined share of less than 4 per cent of the world 
total in 2007. Economies in transition also account for 
a very small share.

Despite experiencing increased exports in absolute 
values, developed countries saw significant declines 
in their market shares. America’s share fell by about 

Figure III.1.  World merchandise and ICT goods exports,
1998–2007 (index 1998 = 100)

Source: UNCTAD, based on based on COMTRADE data.
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eight percentage points, that of Asian developed econ-
omies by six percentage points and that of Europe 
also by six points over the period.3 However, devel-
opments of exports from the European Union differed 
considerably between old and new EU members, with 
a large decline in the former and an increased market 
share for the latter (table III.1).4

Imports of ICT goods are also dominated by devel-
oped countries and economies in developing Asia. 
Compared with exports, changes have been smaller 
during the past decade. While the share of developing 
countries in world exports of ICT goods increased by 
almost 20 percentage points, their share of imports 
rose by a more modest 13 percentage points (table 
III.2). This rise was mainly linked to growing imports 
into developing Asia. The share of Latin America and 
the Caribbean fell while that of Africa was stable. 
Since 1998, the only developed countries for which 
the import share increased are the new EU members. 
Nonetheless, developed countries still receive more 
than half of all imports of ICT goods. In 2007, the top 
two destinations were United States and China, with 

Table III.1.  Exports of ICT goods by source region,
1998, 2003 and 2007 (per cent)

1998 2003 2007

  Developed economies 61.84 50.84 42.43

    America 18.40 13.15 10.58

    Asia 12.13 9.88 6.67

    Europe 31.03 27.60 25.01

       EU-15 29.10 24.84 20.77

       New EU members 1.24 2.26 3.72

       Rest of Europe 0.69 0.51 0.51

    Oceania 0.27 0.20 0.17

  Developing economies 38.03 48.97 57.36

    Africa 0.14 0.16 0.17

    Latin America and the
     Caribbean

3.35 3.55 3.45

    Asia 34.53 45.27 53.73

    Oceania 0.00 0.00 0.00

    LDCs 0.00 0.00 0.01

  Transition economies 0.14 0.19 0.21

World 100.00 100.00 100.00

World ($ billion) 813.29 1,130.72 1,730.48

Source: UNCTAD, based on COMTRADE data.
See also annex table III.1.

Table III.2.  Imports of ICT goods by main region,
1998. 2003 and 2007 (per cent)

Region 1998 2003 2007

Developed economies 66.47 57.54 52.57

    America 23.87 19.48 17.07

    Asia 5.43 5.61 4.49

    Europe 35.94 31.31 29.84

      EU-15 32.36 27.40 24.74

      New EU members 2.14 2.81 4.08

      Rest of Europe 1.44 1.10 1.01

    Oceania 1.23 1.14 1.17

Developing economies 32.99 41.80 45.83

    Africa 1.02 0.90 1.10

    Latin America and
     the Caribbean

5.19 4.43 4.31

    Asia 26.77 36.44 40.41

    Oceania 0.02 0.03 0.02

    LDCs 0.12 0.15 0.24

Transition economies 0.54 0.66 1.59

World 100.00 100.00 100.00

World ($ billion) 818.89 1,156.81 1,811.60

Source: UNCTAD, based on COMTRADE data.
See also annex table III.3.

Figure III.2.  Exports of ICT goods by main regions,
1998 and 2007 (per cent)

Source: UNCTAD, based on COMTRADE data.

Note. Economies in transition are included in the “South”.
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imports of about $273 billion and $255 billion, re-
spectively (annex table III.3). Thus, both ICT exports 
and imports are dominated by the same geographic 
areas, with large parts of the world accounting for a 
marginal role in trade in ICT goods. 

A result of the geographical shifts has been the grow-
ing importance of South–South trade (figure III.2). As 
late as 1998, trade between developed countries ac-
counted for 42 per cent of world exports of ICT goods, 
compared with only 15 per cent for trade between de-
veloping economies. By 2007, this picture had been 
completely altered, with North–North trade account-
ing for only 26 per cent and South–South exports for 
more than 32 per cent. Nevertheless, exports of ICT 
goods from developed countries continued to expand 
during the period, from some $496 billion in 1998 to 
$732 billion in 2007. 

2.  A few economies dominate
ICT goods trade

ICT goods exports are highly concentrated. The top 
five exporters – China, the United States, Hong Kong 
(China), Japan and Singapore – accounted for over 

half the world’s exports of such goods in 2007 (table 
III.3), and the top 20 for more than 90 per cent.5 The 
degree of concentration has increased since 2003, 
when the cumulative share of the top 5 exporters was 
about 46 per cent. With over $355 billion in exports 
of ICT goods, China is by far the largest exporter, re-
sponsible for more than 20 per cent of the total, more 
than twice the share of the second largest exporter 
(the United States). As shown in table III.3, most of the 
other top ten exporters are in Asia. 

The growth of China’s exports has been dramatic; its 
market share shot up from a mere 3 per cent in 1998 
to 20 per cent in 2007 (figure III.3). In addition to Chi-
na, most other exporters that have seen a significant 
increase in their market shares are in Asia or among 
the new EU members. Germany and the Netherlands 
are the only EU-15 countries appearing among the 
“winners” during the past decade. Hong Kong (Chi-
na) and the Republic of Korea saw the second and 
third largest increases in market share. For all other 
exporters that gained market shares during the same 
period, the increases were smaller than one percent-
age point. 

Table III.3. Top 20 exporters of ICT goods, 2007 (billions of dollar and per cent)

Rank Exporter
Exports of ICT goods

($ billion)
Share of global ICT goods 

exports (per cent)
Cumulative share

(per cent)

1 China 355.57 20.46 20.46

2 United States 164.62 9.47 29.93

3 Hong Kong, China 148.08 8.52 38.46

4 Japan 112.20 6.46 44.91

5 Singapore 108.32 6.23 51.15

6 Germany 104.72 6.03 57.17

7 Republic of Korea 97.37 5.60 62.77

8 Taiwan, Province of China 85.34 4.91 67.69

9 Malaysia 73.19 4.21 71.90

10 Netherlands 70.62 4.06 75.96

11 Mexico 53.34 3.07 79.03

12 United Kingdom 37.56 2.16 81.19

13 Thailand 34.15 1.97 83.16

14 France 32.79 1.89 85.04

15 Ireland 23.53 1.35 86.40

16 Hungary 23.19 1.33 87.73

17 Canada 18.46 1.06 88.80

18 Czech Republic 17.95 1.03 89.83

19 Sweden 16.04 0.92 90.75

20 Italy 15.77 0.91 91.66

Source: UNCTAD, based on COMTRADE data.



65CHAPTER III : EVOLVING PATTERNS IN ICT TRADE

At the other end of the spectrum, the United States 
and Japan saw the greatest declines, as their market 
shares fell by 7 and 5 percentage points, respectively. 
Most other exporters that lost ground were among the 
EU-15 countries. Among the latter, the decline in mar-
ket share was particularly pronounced in the cases 
of the United Kingdom (-3.7 per cent) and France (-
2.1 per cent). In the United Kingdom, the decline was 
partly explained by fraudulent behaviour that had pre-
viously inflated export volumes (box III.2). The Philip-
pines and Singapore also experienced a decline in 
their market shares.

The rise of China and the rest of East and South-East 
Asia as an export platform for ICT goods is the result of 
an increasingly integrated global production system. 
ICT goods production has gradually converged in lo-
cations that offer a combination of relatively high hu-
man capital in terms of skills and relatively low labour 
costs. Increased specialization and fragmentation of 
the production chain (Kierzkowski and Arndt, 2001; 
UNCTAD, 2002b) have spurred intense intra-indus-
try and intra-firm trade not least within Asia – fuelling 
South–South interaction. In 2007, the two largest intra-
Asian flows of trade in ICT goods were between China 
and Hong Kong, China. China exported ICT goods to 
a value of $93 billion to Hong Kong, China, while the 
reverse flows were worth about $88 billion. The third 

Figure III.3.  The 10 largest gains and losses in market 
shares of ICT goods exports, 1998–2007 
(percentage points)

Source:  UNCTAD, based on COMTRADE data. See also
annex table III.2.
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Box III.2. The missing trader intra-community fraud in the United Kingdom

The decline in the exports of ICT goods from the United Kingdom was very sharp in 2007, even impacting aggregate fig-
ures at the world level. However, the decline was not so much related to the actual performance of the British ICT industry 
but to the reduction of criminal activities that had led to inflated figures for ICT goods exports. The problem, which was 
reported to the House of Lords in 2006 and 2007 (House of Lords, 2007) has been called the “missing trader intra-com-
munity” (MTIC) fraud. 

In its basic form, an EU importer registers for permission to import goods from another EU member state and then goes 
into operation without paying the value added tax (VAT). The importer then sells the goods in his domestic market at prices 
inclusive of VAT, but without remitting the VAT to his national tax authorities, and disappears. In the “carousel version” of 
the MTIC fraud, the goods are not sold to a single consumer, but to a series of firms in the importing country. The goods 
are subsequently re-exported before being re-imported again by the “missing trader”. The loss of VAT revenue becomes 
clear to the revenue authorities when the last firm in the domestic market claims for VAT refund from the treasury before 
re-exporting the consignment of goods.

Similar schemes have been observed in other EU countries, but the full extent of the fraudulent behaviour remains un-
known. ICT goods have been particularly affected because they are high value, low volume goods and transporting them 
is hence relatively inexpensive. 

The MTIC fraud has resulted in major distortions of trade data. Due to the re-exports in the carousel fraud, exports from the 
United Kingdom, and probably from several other EU countries, were grossly inflated for 2005 and 2006. 

Corrective actions have been taken by the authorities and have helped to reduce the fraud significantly, with a substantial 
decline in ICT goods exports from the United Kingdom in 2007 as a result.

Source: UNCTAD.
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Figure III.4. Exports of ICT goods from selected economies and regions by destination market, 2007 (per cent) 

Source: UNCTAD, based on COMTRADE data.
*  East and South-East Asia excluding China includes: Hong Kong (China), Indonesia, Malaysia, the Philippines, Republic of Korea, Singapore, Taiwan 

Province of China and Thailand.

largest intra-Asian flow ($24 billion) consisted of ex-
ports from the Republic of Korea to China.

Among the main exporting economies and regions, 
the United States has the most diversified pattern of 
ICT goods exports, with no single dominant destina-
tion (figure III.4). For most other top exporters of ICT 
goods, intraregional trade predominates. With sig-
nificant exports to the United States and to the EU, 
China has achieved a relatively high level of diversi-
fication, but regional exports (including to Japan) still 
account for close to 45 per cent of its total exports of 
ICT goods. All the other regions shown in figure III.4 
rely heavily on a particular market. For example, ex-
ports from Africa are predominantly destined for the 
European market, while those from Latin America and 
the Caribbean are largely bound for the United States. 
Similarly, exports from the new EU members as well 
as those originating from the EU-15 are primarily sold 
within Western Europe.

Strong regional dependence can be seen also from 
mirror data on imports of ICT goods (figure III.5). Asian 

markets are supplied overwhelmingly from within Asia. 
For China, Japan and the rest of East and South-East 
Asia, close to 80 per cent of imports originated from 
Asia. The United States also sourced most (almost 
65 per cent) of its imports from Asian suppliers and 
from neighbouring Latin America and Caribbean. In 
the case of both Europe and Africa, however, the EU-
15 countries were the main source of imports. Latin 
America and the Caribbean countries imported their 
ICT goods mainly from the United States. But even in 
Africa, Europe and Latin America, at least 30 per cent 
of the imports originated from Asia.

3.  Reliance on ICT goods is high
in some countries

For a number of economies, ICT goods now constitute 
a significant share of total exports and thus account for 
important contributions to employment and produc-
tion.6 In about 20 economies, this share is higher than 
the world average (figure III.6). This is the case espe-
cially in some small economies, many of which have 
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Figure III.5.  Imports of ICT goods of selected countries and regions by source economies and regions, 2007 (based on 
mirror trade) (per cent)

Source: UNCTAD, based on COMTRADE data.
* East and South-East Asia excluding China includes: Hong Kong (China), Indonesia, Malaysia, the Philippines, Republic of Korea, Singapore, Taiwan 
Province of China and Thailand.

Figure III.6. The 20 economies with the greatest reliance on ICT goods in total exports, 2007 (per cent)

Source: UNCTAD, based on COMTRADE data.
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attracted significant foreign investment into the ICT 
industry in recent years. In Malta, for example, almost 
half (49 per cent) of all goods exported belong to the 
ICT category. The main explanation to this very high 
ratio is the manufacturing facility owned by ST Micro-
electronics that exports semiconductors.7 Other small 
economies with high dependence on ICT goods in 
their exports include Hong Kong, China (42 per cent), 
Malaysia (41.5 per cent) and Singapore (36 per cent).

The position of Saint Kitts and Nevis (39 per cent) in 
figure III.6 reflects the emergence of a local small-
scale assembly industry in the ICT area. It has ex-
perienced some success in exporting such items as 
dimmer switches and fan speed controls as well as 
various components for the cable TV and communi-
cations industry to the United States market.8 The ex-
perience of Saint Kitts and Nevis suggests that, even 
in very small economies, ICT goods production can 
offer an opportunity for diversification.

A number of more diversified economies of East and 
South-East Asia and selected developed countries 

display a lower level of dependency on ICT goods, 
but are still above the world average. Even for large 
economies such as Japan and the United States, ICT 
goods account for 16 per cent and 14 per cent, re-
spectively, of total goods exports in 2007. By contrast, 
for most developing and transition economies, espe-
cially among commodity exporters and the LDCs, ICT 
goods constitute a negligible share.

East and South-East Asia also dominate the list of the 
top 20 economies with the highest reliance on ICT goods 
in their imports, reflecting their role in the global ICT pro-
duction system (figure III.7). The top four positions in 
2007 were held by Hong Kong (China), Malaysia, Sin-
gapore and China, in that order. Other Asian economies 
featuring in the figure include Taiwan Province of China, 
Thailand and the Republic of Korea. Outside of Asia, 
Paraguay as well as new EU members including the 
Czech Republic, Hungary and Malta also display a high 
dependence on ICT goods imports. The oil-rich Sudan 
is the only LDC that features among the top 20, following 
a surge in 2007 of ICT goods imports (mainly line tele-
phone sets with cordless handsets, HS code 851711).

Figure III.7. Top 20 countries with the highest ratio of ICT goods imports over total imports, 2007 (per cent)
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Whereas Paraguay and Malta both exhibit very high 
ratios of ICT goods in total imports, the underlying rea-
sons are very different for the two countries. As noted 
above, in the small island economy of Malta, ICT goods 
account for a very high share of exports. Malta’s ICT 
goods imports were mainly made up of “other monolith-
ic integrated circuits” (HS code 854230), which in 2007 
accounted for close to 69 per cent of the island’s ICT 
goods imports. By contrast, Paraguay – a landlocked 
economy largely dependent on agriculture and agro-
processing exports – exports hardly any ICT goods and 
its ICT imports mainly consist of computer and related 
equipment (55 per cent), audio and video equipment 
(29 per cent) and telecommunications equipment (13 
per cent).9 Thus, in the case of Malta, imports reflect 
the fact that the country is a part of the global produc-
tion system of a major TNC (ST Microelectronics); in 
the case of Paraguay, ICT goods are imported mainly 
to serve the local consumer market. 

4. Shifts in the product composition

During the past decade, the product composition of 
ICT goods trade has changed in certain respects. 
Among the five categories of ICT goods (box III.1), 
telecommunications equipment was the most dynam-
ic. Between 1998 and 2007, its share of world trade in 
ICT goods exports rose from 14 to 18 per cent (table 
III.4). At the same time, the category of computers and 
related equipment lost ground; its share falling from 
34 to 25 per cent. Overall, electronic components 
were the largest subcategory of ICT goods in 2007.

The aggregate shifts mask changes at the product 
level. The rapid evolution of the semiconductor indus-
try, for example, has resulted in the share of “other 
monolithic integrated circuits” rising by more than 12 
percentage points, while that of “metal oxide semi-
conductors” dropped by almost 6 percentage points. 

Table III.4. ICT goods exports, by main product category, 1998, 2003 and 2007 (per cent)

Subcategory 1998 2003 2007
Change 1998–2007 
(percentage points)

Audio and video equipment 11.3 12.1 13.9 +2.6

Computer and related equipment 34.0 31.6 25.2 -8.8

Electronic components 32.8 34.3 33.8 +1.0

Other ICT goods 8.0 8.2 8.9 +0.9

Telecommunications equipment 13.9 13.8 18.2 +4.3

All ICT goods 100.0 100.0 100.0 na

Source: UNCTAD, based on COMTRADE.

Table III.5. Most exported ICT goods, 2007 (per cent)

Rank Denomination* HS code 
(1996)

Share of total 
ICT exports

Cumulative
share

1 Other monolithic integrated circuits 854230 16.4 16.4

2 Parts and accessories of the machines of heading no. 84.71 (computers) 847330 8.1 24.5

3 Transmission apparatus incorporating reception apparatus (mobile phones) 852520 7.5 32.0

4 Portable digital automatic data processing machines, weighing not more
 than 10 kg (laptops)

847130 5.0 37.0

5 Parts of other electrical apparatus for line telephony (parts of telephone sets) 851790 4.3 41.4

6 Reception apparatus for television, whether or not incorporating radio-broadcast 
receivers or sound (colour TVs)

852812 4.1 45.5

7 Storage units (automatic data processing machines) (of computers,
 including peripherals)

847170 3.6 49.1

8 Parts for radio/tv, transmit/receive equipment 852990 3.5 52.6

9 Other electrical apparatus for line telephony 851780 3.4 56.0

10 Input or output units, whether or not containing storage units in the same housing 847160 2.9 58.9

Total exports in ICT goods ($ billion) 1 730.48 100.0

Source: UNCTAD, based on COMTRADE.
* Abbreviated. HS code description augmented in parenthesis.
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Similarly, while there has been an overall decline in the 
share accounted for by computers and their parts, the 
share of laptops has surged. 

Although the entire list of ICT goods contains 181 
items (at the six-digit level of HS-1996) the bulk of ICT 
goods trade is comprised of trade in just a few items. 
The ten most traded products made up almost 59 per 
cent of total exports of ICT goods in 2007 (table III.5).10

The single most traded item was “other monolithic in-
tegrated circuits”, with a share of 16.4 per cent. Other 
much traded goods include computer parts and ac-
cessories, mobile phones, laptop computers, parts 
of telephone sets, colour TVs and computer storage 
units. These items accounted in 2007 for almost half 
of world trade in ICT goods. 

5.  Implications of the crisis:
a preliminary assessment

Time will tell how the most serious economic recession 
since the Great Depression will influence global trade 
in ICT goods. However, early indications suggest that 
there could be significant repercussions. Although of-
ficial trade statistics for 2008 and early 2009 were not 

yet available at the time of preparing this report, pre-
liminary data indicate a dramatic decline in ICT goods 
exports. In the following, special attention is given to 
the performance of the top six exporters of ICT goods 
in 2007 (see table III.3): China, the United States, Hong 
Kong (China), Japan, Singapore and Germany.11

Data from TradeMap (www.trademap.org), a database 
of the International Trade Centre (ITC), show a signifi-
cant fall in exports in ICT goods in the months follow-
ing September 2008 (figure III.8). There appears to be 
an element of seasonality in the decline for the two first 
months of the year, followed by a recovery in March 
and another decline in April. Similar changes were ob-
served in 2008, but at a higher level. While all countries 
included here experienced a decline, the magnitude of 
the fall varies considerably.

In the months leading up to the crisis, China’s exports 
of ICT goods saw strong growth, reaching an all time 
high of $22 billion in October 2008. Exports then fell 
sharply, by nearly 50 per cent to $11.4 billion in Janu-
ary 2009. They recovered somewhat in March, before 
sliding again in April and May. Compared to the same 
period in 2008, Chinese exports of ICT goods were 
almost 25 per cent lower in May 2009 (table III.6). As it 

Figure III.8.  Monthly exports of ICT goods by the top six exporters, in current prices, August 2007–May 2009 
(index, August 2007 = 100)

Source: UNCTAD, based on the ITC TradeMap database.
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is by far the largest source of such exports, China has 
seen the largest declines in absolute terms.

Exports of ICT goods from the United States were 
basically flat during the first three quarters of 2008. 
Sharp falls in January and February 2009 brought ex-
port volumes to approximately 20 per cent lower than 
the levels a year earlier. They recovered somewhat in 
March 2009 before falling again in April (figure III.8).

Germany’s exports were also negatively affected by 
the crisis. In this case, the downward trend that started 
already in November 2007 accelerated in November 
2008 (figure III.8). By March 2009, Germany’s exports 
of ICT goods were one third below the level record-
ed in March 2008 (table III.6). Preliminary data from 
the Federal Statistical Office suggest that Germany’s 
overall exports fell again in April and May.12

Of the top six exporters, Japan has experienced the 
steepest decline in relative terms, with its exports 
of ICT goods shrinking from $5.1 billion in October 
2008 to $2.9 billion in March 2009. As in the cases 
of Germany and the United States, its exports had 
been stagnant in the months prior to the crisis. De-
spite a small recovery in Japan’s ICT goods exports 
in March, they remained over 43 per cent below the 
level recorded a year earlier. Its export performance 
over this period suffered from a sharp appreciation of 
the Japanese yen against the United States dollar af-
ter September 2008. Indeed, despite some recovery, 
Japanese exports in April 2009 remained 39 per cent 
lower than in April 2008.13

Although Singapore’s ICT goods exports in August and 
September 2008 remained considerably higher than a 
year earlier (table III.6), they have been on a downward 
trend since April 2008 (figure III.8). Data from Interna-
tional Enterprise Singapore show that exports contin-
ued to decline in early 2009. On a year-on-year basis, 

electronic domestic exports were down by 38 per cent 
in January, 32 per cent in February and 26 per cent in 
March 2009.14 Re-exports of electronic products were 
down even more. The decrease in electronic exports 
was largely due to lower exports of semiconductors, 
parts of personal computers and disk drives.

Finally, Hong Kong, China saw sizable reductions in 
its exports for November–December 2008 (table III.6). 
Although this economy had gained significant market 
shares in the beginning of the decade, its export per-
formance had recently been stagnating. The role of 
Hong Kong, China as a gateway for trade into and out 
from China may mean that its trade performance will 
mirror that of China.

Beyond these top six exporters, the crisis has taken a 
toll also on smaller economies that rely on ICT goods 
in their exports (figure III.6). In Malta, for example, 
exports of ICT goods – in this case mostly semicon-
ductors – fell sharply from a high of $135 million in 
September 2008 to $62 million in February 2009. They 
recovered somewhat in March, but remained at 25 
per cent below the level a year earlier. Exports of ICT 
goods (mostly computers) from Costa Rica were also 
negatively influenced. Given the significant role of ICT 
goods in these countries’ exports, such sharp reduc-
tions are likely to have serious repercussions on the 
two economies. 

The downturn has hit many segments of the ICT 
goods. For example, in the first quarter of 2009, world-
wide sales of servers were down 25 per cent com-
pared with one year earlier.15 Despite an upturn in April 
2009, semiconductor sales were still down 25 per cent, 
year-on-year.16 Even the demand for netbooks (small, 
cheap and underpowered laptops) dropped by 25 per 
cent in the first quarter, and sales of mobile phones 
were down about 9 per cent.17 Storage software and 

Table III.6.  Year on year variation in ICT goods exports by the world’s top six exporters,
 August 2008-May 2009 (per cent)

2008 2009

Exporters  Aug.  Sept.  Oct.  Nov.  Dec.  Jan.  Feb.  Mar.  Apr.  May

China 18.51 17.33 16.96 -6.46 -15.16 -28.53 -24.37 -20.38 -19.60 -24.06

United States -1.42 -6.13 -2.84 -9.70 -12.67 -19.65 -19.49 -20.93 -25.36 n.a.

Germany 0.94 0.02 -12.49 -28.61 -14.61 -33.89 -33.65 -32.20 n.a. n.a.

Japan 1.27 0.98 0.36 -19.74 -31.61 -37.83 -46.05 -43.38 n.a. n.a.

Singapore 14.96 36.05 14.63 -1.48 -12.89 n.a n.a n.a n.a. n.a.

Hong Kong, China -0.29 5.19 -2.82 -16.96 -26.24 n.a n.a n.a n.a. n.a.

Source: UNCTAD, based on ITC’s TradeMap database.
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TV sales were down a more modest 5–6 per cent.18

The main bright spot among the ICT goods has been 
smart phones (such as iPhones and BlackBerries), the 
demand for which was 12.7 per cent higher compared 
with the first quarter of 2008.19 Many companies have 
suffered through declining profits and weakening de-
mand, with frequent announcements of employment 
cuts as a result (table III.7).

It is too early to say how long it will take before the 
demand for ICT goods starts to pick up. Some data 
indicate that the fall in ICT goods trade may already 
have begun to bottom out in March 2009. Sales in 
semiconductors – an early indicator of developments 
in the ICT industry – increased in April 2009 and May 
2009 by 6.4 per cent and 5.4 percent respectively.20

Even though sales remained 25 per cent below the 
level a year before, they were higher than expected, 
boosted by growing demand for computer and mo-
bile phones. On the other hand, the month of March 
often sees a seasonal increase in exports, and data 
for Germany and the United States do not appear to 
support an imminent turnaround.

At the time of preparing this report, there was consid-
erable uncertainty with regard to the development of 
world trade during the rest of 2009 and for 2010. In 
June 2009, the World Bank predicted it to decline by 
as much as 9.7 per cent in 2009 (World Bank, 2009). 
Responses to a survey by the consultancy Gartner 

of 900 chief information officers (CIOs) suggest that 
it will take a while before spending on ICT picks up. 
Some 42 per cent of the CIOs stated that they had 
lowered their budgets in the first quarter of 2009; only 
4 per cent had seen increases.21 Most respondents 
expected the economy to start bouncing back be-
tween the first and the third quarter of 2010. But even 
when the recovery begins, it is likely that ICT goods 
exports will remain well below their pre-crisis level for 
an extended period of time. In June 2009 the Semi-
conductor Industry Association forecast that semicon-
ductors sales would be down 21.3 per cent in 2009 
compared to 2008, and that sales would only slowly 
pick up in 2010 and 2011 (with a 6.5 per cent annual 
growth). If this turns out to be an accurate prediction, 
in 2011 sales in semiconductors would still be about 
10 per cent lower than in 2008.

The fall in exports appears to have been particularly 
steep in economies whose exports were already stag-
nant or in decline prior to the crisis (Germany, Japan 
and the United States). This would imply that the crisis 
may accelerate a further shift in the geographic compo-
sition of ICT goods trade, with developing Asia reinforc-
ing its market share. As more data become available 
over the course of 2009, a clearer picture will emerge. 
In any event, ICT goods exports have been much more 
severely affected than trade in IT and ICT-enabled ser-
vices, which is the focus of the next section.

Table III.7.  Examples of major employment reductions by ICT companies,
 October 2008–May 2009 (number of employees)

Company Home country
Number of employees 

concerned
Date of announcement

Hewlett Packard United States 24 600 October 2008
NEC Japan 20 000 January 2009
Sony  Japan 16 000 December 2008
Panasonic Japan 15 000 February 2009
AT&T United States 12 000 December 2008
Pioneer Japan 10 000 February 2009
Dell United States 8 900 October 2008
Sprint Nextel United States 8 000 January 2009
Sun Microsystems United States 6 000 November 2008
Philips Netherlands 6 000 January 2009
Ericsson Sweden 5 000 January 2009
Microsoft United States 5 000 January 2009
IBM United States 5 000 March 2009
STMicroelectronics United States 4 500 January 2009
Motorola United States 4 000 January 2009

Source: Business Tech-CNET News (2009a).
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Figure III.9. Offshoring and outsourcing

Source: UNCTAD (2004): 148.

B.  Offshoring and 
trade in IT and ICT-
enabled services

IT and ICT-enabled services are growing in world trade. 
Increased broadband connectivity in a rising number 
of countries has facilitated the reorganization of the 
production of many services. Activities that once re-
quired face-to-face contact can now be split up into 
smaller components, which in turn can be undertaken 
in places offering the best locational advantages. The 
resulting offshoring of services has only just begun but 
is expected to continue to expand geographically and 
sectorally as well as across business functions. More-
over, the process is partly irreversible. Once compa-
nies learn to exploit the opportunities created by pool-
ing services and locating them where they can be most 
efficiently produced, they are unlikely to return to “tradi-
tional” ways of organizing their business processes.

From a development perspective, the offshoring of 
services is an attractive proposition with potential ben-
efits for all parties concerned. For the global economy 
as whole, it can generate efficiency gains from interna-
tional specialization and trade. Importing companies 
and countries can access services at lower cost and 
focus on activities where they enjoy a comparative ad-
vantage. For the exporters of the services, offshoring 
can imply the creation of attractive employment op-
portunities, industrial diversification, export revenues, 
knowledge transfers and economic upgrading (UNC-
TAD, 2004; ECLAC, 2009). Meanwhile, as shown be-
low, new countries are emerging on the radar screen 
as offshoring locations. Unsurprisingly, many govern-
ments are now seeking to design effective policies to 
boost related exports by local and foreign firms. 

Measuring and understanding offshoring are no 
easy tasks, however. There is a lack of internationally 

agreed definitions of offshoring and there are many 
data limitations. An additional challenge is that the 
phenomenon is rapidly evolving. This section starts by 
reviewing different sources of data to gauge how off-
shoring of services was evolving until the current crisis 
erupted. It highlights the main industries and coun-
tries involved by reviewing various sources of informa-
tion. After discussing the role of ICTs in the context 
of offshoring, the section turns to the implications of 
the crisis, distinguishing between the more immediate 
impacts and longer-term consequences. The overall 
picture that emerges is considerably more optimistic 
than in the case of ICT goods.

1. Recent trends

a. Defining the phenomenon

The offshoring of services grew rapidly during the past 
decade. While the phenomenon still accounts for a 
modest contribution to world trade, more and more 
companies in a growing number of industries and 
countries are embracing the opportunities created 
by ICTs for the specialization and internationalization 
of services. Offshoring of services occurs in different 
ways (figure III.9). It can be done internally by moving 
the production from a parent company to its foreign 
affiliates (often referred to as “captive offshoring”). It 
may also involve the international outsourcing of ser-
vices to a third party services provider – domestically 
or foreign-owned.

The scope of activities that are affected by offshor-
ing continues to expand. There is no internationally 
agreed approach to categorize the kinds of services 
that can be offshored, but it is common to make a 
distinction between IT services and ICT-enabled ser-
vices (table III.8). The latter group covers front office 
services, back office services and various forms of 
knowledge process offshoring (KPO). Some activi-

Externalized production
(outsourcing)

Production outsourced to third party
service provider at home

Offshore outsourcing
to third party provider abroad

Internalized production

Production kept in-house at home

Production by own foreign affiliate 
“captive offshoring”

Location

Domestic

Foreign
(offshoring)
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ties relate to specific industries while most are generic 
and relevant for businesses in virtually all industries. 
The skills involved range from relatively low levels of 
qualification (data entry, certain call centres) to very 
high levels (research and development, design, medi-
cal testing and financial analysis). As companies have 
grown more accustomed to the practice, supplier ca-
pabilities have improved and the quality of the fibre 
optic network has expanded, the offshoring of ser-
vices with higher added value has gradually become 
more common (see e.g. KPMG, 2008). 

The extent to which different services are exposed to 
offshoring varies considerably. Offshoring of tradition-
al IT services such as programming and applications 
development are approaching a high level of maturity 
(table III.9). Today, companies considering offshoring 
these services can choose among many suppliers and 
locations, and the growth in adoption rates has start-
ed to taper off. Most business processes are found 
at an earlier stage of offshoring maturity, experienc-
ing fast growth as more and more companies are still 
exploring the opportunities that offshoring can offer. 
Among these functions, customer contact services are 
the most mature, and knowledge services the least. 
The third stage comprises functions that are only just 

emerging as candidates for offshoring, including, for 
example, procurement and legal process services. 

Within the worldwide spending on technology products 
and related services, IT services represent the largest 
segment. Market analysts estimate global spending on 
IT services in 2008 to be worth about $557 billion, and 
spending on business processes outsourcing some 
$115 billion (IDC, 2008).22 While only a small share 
of these expenditures involves international sourcing 
(offshoring), that part is growing. During the period 
2004–2008, for example, the value of IT and ICT-en-
abled services sourced in a foreign location grew more 
than three times faster than the overall growth in out-
lays related to such services (ibid.). Global exports re-
sulting from the offshoring of IT services and business 

The preferred method of offshoring depends on the 
type of activity. While reliable data are lacking in this 

Table III.8. Categories of services affected by offshoring

Service category Examples of service activities

IT services Programming, systems integration, application testing, IT infrastructure management and maintenance, IT consulting, 
software development and implementation services, data processing and database services, IT support services, data 
warehousing, and content management and development 

ICT-enabled services

Front office services Call centres and customer contact centres (inbound and outbound)

Back office services Data entry, human resources, payroll, finance and accounting, procurement, transcription

KPO Financial analysis, data mining, engineering, research and development, insurance claims processing, architectural 
design, remote education and publishing, medical diagnostics, journalism

Source: UNCTAD.

Table III.9. Offshoring maturity levels of different service activities, selected examples

Level of maturity Examples of services Features

Already reaching maturity IT services, such as programming 
and application development and 
maintenance

Decelerating adoption rates but continued growth in scope
Clearly established players and locations
Accepted business models and standards

Emerging rapid growth Customer contacts
Infrastructure management
Finance and accounting
Human resources
Remote infrastructure monitoring
Knowledge services

Accelerating adoption rates and increased scope and scale penetration
Suppliers becoming established
Market consolidation
Location options with varying characteristics increasing
Fewer, better established models leading to lower risk in choosing the 

appropriate design

Pioneer stage Procurement
Legal process offshoring

Untapped value proposition, early but few adopters
Limited number of suppliers in few locations
Multiple business models and unclear standards

Source: UNCTAD, based on information from Everest Research Institute, April 2009.

processes have been estimated at $89 billion to $93 
 

-

23
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Figure III.10. Global market for offshoring, 2004–2008 (billions of dollars)

Source: UNCTAD, based on information from the Everest Research Institute.

area, “captive solutions” (i.e. services undertaken 
in-house in a foreign location) tend to be more im-
portant in the case of ICT-enabled services than in IT 
services (Boston Consulting Group, 2007). In India, 
for example, local service providers account for an 
estimated 70–75 per cent of the sales of IT services, 
foreign “captives” for 10–15 per cent and foreign third 
party providers also for a 10–15 per cent share. In 
the case of ICT-enabled services, the share of local 
Indian providers was estimated to be about 45–50 
per cent, that of foreign captives 30–35 per cent and 
that of foreign third party providers 20–25 per cent 
(Nasscom, 2009).24

In countries with less developed local supplier capa-
bilities than India, the relative importance of foreign af-
filiates (captive or third party providers) is often consid-
erably higher. For example, even in a mature location 
such as the Philippines, foreign companies account 
for the bulk of ICT-enabled services exports. It is esti-
mated that in 2008, around 90 per cent of such exports 
reported to the Board of Investment was accounted 
for by foreign companies.25 In South Africa, more than 
half of all employees working with exports of business 
process services for the financial sector worked for 
foreign-owned companies (Everest Research Institute, 
2008c). Similarly, in many locations in Latin America 

and the Caribbean, foreign companies dominate. For
example, a 2009 survey found their share of jobs re-
lated to the offshoring of business services to be 59 
per cent in Honduras, 63 per cent in Saint Lucia, 82 per 
cent in Saint Vincent and the Grenadines and 90 per 
cent in El Salvador (ECLAC, 2009).

The use of offshoring varies also by industry. Finan-
cial services companies have been the leaders in this 
area, accounting for an estimated 40–45 per cent of 
the global offshoring market (Everest Research In-
stitute, 2008c: 20). Among the next most important 
industries are high technology/telecommunications, 
manufacturing and retail.26 The high proportion of off-
shoring related to financial services makes it particu-
larly relevant to consider the implications of the global 
economic crisis (section III.B.3). 

b.  Mapping the new geography

of offshoring

Comprehensive official data on the spread and mag-
nitude of ICT-enabled offshoring in different countries 
simply do not exist.27 To obtain a fairly accurate picture 
of the phenomenon, it is necessary to rely on a multi-
tude of different sources. One review summarized the 
situation as follows (Arora et al., 2006: 96):

Information technology offshoring (ITO) Business process offshoring (BPO)

2004 2005 2006 2007 2008

70-76

26-29

44-47

89-93

54-56

35-37

59-65

22-25

37-40

47-51

17-19

30-32

10-12

30-35

20-23

~60%

~40%
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There are numerous problems with the current state 

of data. Definitions used in reporting offshoring’s 

growth and impact are inconsistent with one another. 

All of the obvious metrics that could be used to mea-

sure offshoring have limitations. Government statisti-

cal organizations … provide the greatest promise in 

providing good data because of their highly trained 

staffs and long traditions of quality, reliability, and ob-

jectivity. Governments collect data, however, in con-

nection with existing policy issues, and the offshor-

ing phenomenon is sufficiently different that existing 

government data sources turn out to be not very 

useful. Trade organizations and consulting firms are 

not disinterested parties, and these organizations are 

often unwilling to make public the methods and as-

sumptions by which they arrive at their results so it 

is not surprising that there is some skepticism in the 

economic community about the credibility of their re-

sults. For many parts of the world, little or no data is 

being gathered.

The Information Economy Report 2009 uses various data, 
including balance-of-payments statistics, data related to 
FDI projects, company information and market analysis. 
At the same time, the international community should 
take steps to address deficiencies in the current data 
situation. The lack of reliable and credible information in-
creases the risk that the offshoring phenomenon is either 
exaggerated or underestimated, leading to misinformed 
policy responses. In order to encourage the develop-
ment of better data, UNCTAD intends to initiate new work 
related to the measuring of offshoring (box III.3). 

When the exporting of IT and ICT-enabled services first 
started to take off, a few countries quickly emerged as 
the key players. Among developed countries, Canada 
and Ireland were the front-runners, as were India and 
the Philippines among developing countries. Since 
then, many other countries have entered the scene. 
Global service providers today seek to offer flex-
ible solutions to their clients by tapping into different 
knowledge pools, language skills and time zones. As 
a result, while the early movers remain the globally 
leading destinations for offshoring, various regional 
alternatives are now considered as attractive loca-
tions for specific services.

(i) Balance of payments data

Official statistics on trade in services are compiled by 
the International Monetary Fund (IMF) balance-of-pay-
ments data. Using such information to examine the 
offshoring of services has both benefits and limita-
tions. An advantage is that data are available for a 
large group of countries. A limitation is that balance-
of-payments data do not distinguish between the dif-
ferent modes of services supply, making it difficult to 
isolate trade flows that are related to cross-border 
supply facilitated by ICTs.28 Another disadvantage is 
that they do not specifically identify “IT services” or 
“ICT-enabled services”. Balance-of-payments data 
can be seen as an upper limit for any estimated value 
of offshored services (WTO, 2005). 

In this report, the same definition of trade in IT and ICT-
enabled services is used as in previous Information 

Box III.3. New UNCTAD initiative to improve the measurement of ICT-enabled offshoring

The lack of consistent and reliable data makes it difficult to measure the magnitude of offshoring. It also limits the possibil-
ity for countries to benchmark their performance in terms of attracting services that are offshored. Currently, international 
comparisons have to rely on information and studies prepared by private consultancy firms, using varying methodologies 
and country coverage. Governments have expressed dissatisfaction with this lack of data, which makes it more difficult to 
design and assess policies. For example, at the seventh ITU World Telecommunication/ICT Indicators Meeting in Cairo on 
3–5 March 2009, Egypt’s Minister of Communications and Information Technology called upon the international community 
to work together to improve the situation. Several international organizations have also highlighted the poor data situation 
(ECLAC, 2009; OECD, 2004b and 2007; WTO, 2005). More generally, the United Nations Economic and Social Council 

(resolution E/2008/3, para. 29).

As the organization within the partnership responsible for indicators related to trade in ICT, UNCTAD will seek to advance 
the work on developing better methods to capture the nature and magnitude of services offshoring. A first step will be to 
take stock of the various approaches currently used by national and international organizations and institutions, including 
in the private sector. UNCTAD will explore the interest of statisticians and policymakers with experience in the subject mat-
ter in participating in a working group whose task will be to assess existing methods against the needs of policymakers. 
Ultimately, the working group should propose concrete steps to improve the situation. A first meeting of the group would 
be organized in 2010.

Source: UNCTAD.

has called upon the Partnership on Measuring ICT for Development to develop better benchmarks in the area of ICTs



77CHAPTER III : EVOLVING PATTERNS IN ICT TRADE

Economy Reports (see UNCTAD, 2002a and 2006b). 
Accordingly, the following categories of services are 
included: communication services; insurance ser-
vices; financial services; computer and information 
services; royalties and license fees; other business 
services; and personal, cultural and recreational 
services.29 One reason for such a broad definition is 
technology convergence. It has become increasingly 
difficult to distinguish between, for example, comput-
er-related services, business services, value added 
telecommunications services and software services. 
Using the broad definition, world trade in IT and ICT-

enabled services amounted to $1.635 trillion in 2007 
(table III.10). Between 2000 and 2007, such services 
grew in importance as a share of total services trade 
– from 42.6 to 47.9 per cent.

The United States was by far the largest exporter of 
such services in 2007; its exports amounted to $270 
billion (figure III.11). The United Kingdom was a clear 
second. While most of the top 15 exporters are de-
veloped countries, India had the fifth largest, China 
the tenth largest and Hong Kong, China the thirteenth 
largest exports in the world.

Table III.10.  World trade in services and in IT and ICT-enabled services, 1990, 1995, 2000–2007
(billions of dollars and per cent) 

Item 1990 1995 2000 2001 2002 2003 2004 2005 2006 2007

Total services 826.7 1234.9 1524.0 1529.0 1640.5 1891.5 2288.2 2557.2 2878.1 3410.4

IT and ICT-enabled services 269.0 441.7 648.8 665.7 723.1 856.1 1033.4 1163.3 1354.3 1635.1

IT and ICT-enabled services 
as % of total services

32.5 35.8 42.6 43.5 44.1 45.3 45.2 45.5 47.1 47.9

Source: UNCTAD, based on data from IMF. See also annex table III.5.
Note:  IT and ICT-enabled services include the following categories of services: communication; insurance; financial; computer and information; 

royalties and license fees; other business services; and personal, cultural and recreational services.

Figure III.11. Top 15 exporters of IT and ICT-enabled services, 2007 (billions of dollars)

Source: UNCTAD, based on data from the IMF. See also annex table III.4.
Note: *  The 2007 export values for India and Hong Kong, China are estimates. The values were derived based on the growth rate for “other 

services” between 2006 and 2007.
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Judging from balance-of-payments data, the most dy-
namic exporters of IT and ICT-enabled services have 
mainly concentrated in selected developing countries 
in Asia, Russian Federation and some EU countries. 
Between 2000 and 2007, India and Ireland reported 
the largest export market share gains (figure III.12). In-
dia’s exports of such services rose from $10 billion to 
an estimated $69 billion, increasing its market share 
from 1.6 to 4.2 per cent. In the case of Ireland – the 
world’s fourth largest exporter in 2007 – its market 
share grew by 2.4 percentage points to 4.6 per cent. 
Other dynamic developing and transition economy 
exporters included Argentina, China, Kuwait, Russian 
Federation and Singapore. 

At the opposite end of the spectrum, the largest de-
clines were observed for the United States, followed 
by Japan, France and Canada (annex table III.5). De-
spite increasing its total exports of IT and ICT-enabled
services from $127 billion to $270 billion, the market 
share of the United States fell by three percentage 
points to 16.5 per cent in 2007. Several other devel-

oped countries also experienced declines as did the 
developing economies of Egypt, Hong Kong (China), 
Malaysia, Mexico, Saudi Arabia, Taiwan Province of 
China and Turkey.

(ii)  Data on FDI projects related to
selected ICT-enabled services

As noted above, much of the offshoring of services 
involves FDI. Information on the number of new FDI 
projects can offer insights into the international loca-
tions of offshoring projects that involve foreign invest-
ment. Such data are privately collected and available 
only for the period 2003–2008.30 Special attention is 
given here to FDI projects related to such business 
processes as customer contact services (front office 
services) and back office services, proxied by the lo-
cation of “shared services centres”.31 Unsurprisingly, 
the patterns that emerge differ from those based on 
balance-of-payments data. First, the coverage of ser-
vices is much narrower. Secondly, these FDI data do 

Figure III.12.  The 15 most dynamic economies in terms of exports of IT and ICT-enabled services,
 2000–2007 (change in percentage points)

Source: UNCTAD, based on data from the IMF. See also annex table III.5.
Note: * India’s export value for 2007 was estimated based on the growth rate for “other services” between 2006 and 2007. 
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not capture projects involving outsourcing of services 
to local companies. Thirdly, the analysis is based on 
the number of projects, rather than on the volume of 
exports.

Most FDI projects related to customer contact and 
shared services centres are undertaken by compa-
nies based in developed countries. During the period 
2003–2008, two countries – the United States and 
the United Kingdom – accounted for more than half 
of the 847 known FDI-related contact centre projects 
and more than two thirds of the 481 known shared 
services centre projects.32 Less than 8 per cent of 
the projects were undertaken by companies from the 
South. The predominance of developed country firms 
partly reflects that cost reduction is still the main driver 
for the establishment abroad of many business pro-
cesses (UNCTAD, 2004).

Contrary to common perceptions, however, customer 
contact and shared services centres are not only set 
up in the South. In fact, during the 2003–2008 period, 
the majority of the known contact centre FDI projects, 
and almost half (44 per cent) of all shared service 
centre FDI projects, were implemented in developed 
countries (table III.11). Savings can be achieved not 
only by seeking out lower-cost locations, but also 
by consolidating operations and reducing the cost 
of infrastructure, training and management. Devel-
oped host countries that attracted a large number of 
customer contact centre projects included Canada, 
France, Germany, Ireland and the United States. In 
the case of shared service centres, developed coun-
try destinations often chosen included the Czech 
Republic, Hungary, Ireland, Poland and the United 
Kingdom.33 Differences between the two categories 
reflect the particular importance attached to English 
language skills in the case of front office services. 

Among developing countries, Asia’s strong position as 
a preferred host region is confirmed in the FDI project 
data. That region accounted for two thirds of all cus-
tomer contact centre projects in developing countries, 
and almost 90 per cent of all shared services centre 
projects in the South. India and the Philippines were the 
front-runners for both types of projects. Outside Asia, 
several countries have emerged as destinations. In Af-
rica, Morocco attracted the largest number of projects 
during 2003–2008, followed by South Africa and Egypt. 
In Latin America, Costa Rica was the top recipient – 
with seven new contact centres and 10 shared service 
centre projects – followed by Argentina and Brazil.

There appears to be a tendency among transnational 
corporations (TNCs) to diversify their customer con-
tact and shared services projects into new locations. 
A comparison of the number of projects undertaken 
in the principal developing country regions suggests 
that the share of Latin America and the Caribbean in-
creased between 2003–2005 and 2006–2008, while 
the share of developing Asia and Oceania fell (table 
III.12). The shift was more pronounced for customer 
contact centres, where Asia’s share shrank from 74 
per cent to 57 per cent. Latin America and the Carib-
bean saw its share of customer contact centre proj-
ects grow from 16 per cent to 33 per cent, and its pro-
portion of shared services centres increase from 5 per 
cent to 11 per cent. Greater geographical diversity in 
customer contact services reflects companies’ desire 
to cover multiple time and language zones.

That Latin America and the Caribbean is increasingly 
important as an offshoring destination has been cor-
roborated in other studies (e.g. ECLAC, 2009; A.T. Ke-
arney, 2007). The bulk of services offshored to this re-
gion has been in relatively low skilled contact centres, 
but exports of higher value added service activities 
have also grown in some places, including Uruguay 
(box III.4). Reasons that have been cited for investing 
in this region include proximity to the United States, 
language capabilities (especially English and Span-
ish) and the existence of talent and technology hubs 
in some areas with low attrition rates. Oftentimes, a 
presence in Latin America and the Caribbean can 
serve as a complement to service activities in Asia 
and other parts of the world as companies seek to 
ensure flexible service delivery round the clock. 

(iii) Market analysis data

Market analysis firms represent a third source of in-
formation. As noted above, the global market for 
the offshoring of IT and ICT-enabled services was 
estimated at around $90 billion in 2008, of which IT 
services accounted for 60 per cent (figure III.10). A 
closer examination of these data confirms the trend 
towards geographical diversification, at least in the 
case of ICT-enabled services. In 2004, five countries 
– Canada, China, India, Ireland and the Philippines 
– accounted for as much as 95 per cent of the total 
market for business process offshoring; by 2008, their 
combined share had shrunk to 80 per cent as new at-
tractive locations had emerged (figure III.13). Among 
new major destinations are Malaysia and Singapore in 
Asia; Czech Republic, Hungary, Poland and Romania 
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Table III.11. Number of FDI projects related to selected ICT-enabled services, 2003-2008 (Number of projects)

Customer contact centres Shared services centres

By host region/economy 2003 2004 2005 2006 2007 2008 03-08 2003 2004 2005 2006 2007 2008 03-08

World 176 149 141 144 119 118 847 75 80 99 114 60 53 481

Developed economies 105 69 83 97 61 46 461 35 28 43 51 31 22 210

Canada 30 13 13 10 1 1 68 3 1 1 1 - - 6
United Kingdom 14 13 14 13 11 7 72 3 2 6 5 2 2 20
France 1 1 10 20 7 2 41 1 - 1 2 - 1 5
United States 6 3 5 7 10 5 36 1 - 1 2 2 1 7
Ireland 11 5 8 5 1 3 33 7 4 7 2 1 1 22
Germany 5 5 4 6 5 4 29 - - - 1 1 - 2
Spain 2 5 1 6 5 3 22 1 6 2 2 3 - 14
Poland 3 3 2 3 8 2 21 3 2 8 13 3 8 37
Czech Republic 2 1 3 4 1 - 11 6 3 4 4 1 2 20
Hungary 3 1 3 2 1 1 11 5 4 3 7 5 1 25
Australia 5 5 1 - - 6 17 - - 1 1 3 - 5
Romania - 1 2 3 3 6 15 - 1 2 3 4 3 13
Other 23 13 17 18 8 6 85 5 5 7 8 6 3 34

Developing economies 71 80 52 47 57 70 377 39 52 55 62 28 31 267

Africa 5 8 7 4 9 5 38 2 2 1 - 4 1 10

Morocco 1 6 3 2 2 1 15 - - - - 3 1 4
South Africa 1 - 1 2 2 1 7 1 - - - - - 1
Egypt 1 - 1 - 2 2 6 - - 1 - - - 1
Tunisia - 1 1 - 2 1 5 - - - - - - -
Other African countries 2 1 1 - 1 - 5 1 2 - - 1 - 4

Latin America and the
 Caribbean (LAC)

11 12 10 12 21 24 90 2 1 4 6 4 3 20

Argentina - 1 2 2 4 3 12 - - - 2 - - 2
Brazil 2 3 1 2 - 3 11 - - 1 1 - 1 3
Colombia - - 2 1 4 3 10 - - - - - - -
Costa Rica 2 - - 1 3 1 7 - 1 3 3 2 1 10
Mexico 2 - 3 - 1 3 9 - - - - 1 1 2
Chile - 1 - 2 1 1 5 2 - - - - - 2
Uruguay - 2 1 - 1 3 7 - - - - - - -
El Salvador 1 2 - - 1 1 5 - - - - - - -
Other LAC economies 4 3 1 4 6 6 24 - - - - 1 - 1

Asia and Oceania 55 60 35 31 27 41 249 35 49 50 56 20 27 237

India 26 32 8 10 6 8 90 24 38 34 40 5 10 151
Philippines 10 16 10 14 7 19 76 - 3 6 5 7 7 28
China 9 6 3 2 4 4 28 2 - 5 3 3 5 18
Singapore 1 2 2 2 2 1 10 3 2 1 4 - 1 11
United Arab Emirates 4 1 1 - - 1 7 - - - 2 1 - 3
Malaysia 4 1 - - 1 2 8 3 3 1 2 3 3 15
Other Asian economies 1 2 11 3 7 6 30 3 3 3 - 1 1 11

Transition economies - - 6 - 1 2 9 1 - 1 1 1 - 4

Russian Federation - - 4 - 1 - 5 1 - - - - - 1
Other transition economies - - 2 - - 2 4 - - 1 1 1 - 3

Source: UNCTAD FDI/TNC database.
Note:  The table mentions developing and transition economies with at least five projects during the 2003–2008 period, and 

developed economies with at least 20 projects.
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Table III.12.  FDI projects in developing countries related to customer contact centres and shared services centres, 
2003–2005 and 2006–2008, by host country (percentage share of all projects in developing economies)

Customer contact centres Shared services centres

Host region 2003–2005 2006–2008 2003–2005 2006–2008

Developing economies 100 100 100 100

Africa 10 10 3 4

Latin America and the Caribbean 16 33 5 11

Asia and Oceania 74 57 92 85

Source: UNCTAD FDI/TNC database.

Box III.4. Uruguay – an emerging offshoring destination

Uruguay has emerged as an attractive regional offshoring destination in Latin America. In 2006, more than 750 companies 
were involved in the exporting of business services worth more than $500 million and employing almost 18,000 people (box 
table III.4.1). Uruguay has one of the highest incomes per capita in Latin America and boasts a well-educated population 
and a relatively high level of ICT readiness. According to the ICT Development Index, it was the third highest ranked country 
in Latin America, just after Argentina and Chile (ITU, 2009a).

Most companies involved in offshoring benefit from either of two regulatory incentive schemes: duty free zones (DFZs) or 
special incentives for the ICT and audiovisual service industries. Under both schemes, companies can enjoy fiscal exemp-
tions from domestic taxes (value added and rental taxes) and the elimination of import tariffs (on inputs and investment 
goods and equipment). Under the special sectoral regimes, fiscal incentives apply only to export sales. Foreign affiliates 
dominate in DFZs, and domestic companies are the main beneficiaries of the special incentives for ICT and audiovisual 
services. In general, foreign affiliates are more export-oriented than domestic firms. 

In the past few years, Uruguay has attracted a number of TNCs. In IT and consulting services, Tata Consultancy Services (In-
dia) is the leading investor. Its centre in Uruguay employs more than 800 people and exports make up 90 per cent of its sales 
(ECLAC, 2009). In the case of call centres, two foreign affiliates of Sabre and RCI (both from the United States) together em-
ployed more than 1,000 people in 2006. Outside the DFZs, there are several important domestic companies, such as Qua-
nam, CSI and Memory, which export consulting and professional services and software mainly to the regional market. In the 
audiovisual industry, the main actors are domestic firms – such as Metropolis and Salado Films – associated with TNCs. 

Although official data are lacking, the exports of business services have continued to expand. In 2007–2008, at least four 
new foreign contact centres were established, including by IBM (United States) and Grupo Konecta (Spain). It remains to 
be seen how the current economic crisis will influence the industry’s prospects in the country. There are some concerns 
that new protectionist measures will be adopted, with potential negative effects on exports from Uruguay. However, there 
is little so far to indicate any significant slowdown in the offshoring activity in the country. In fact, two main projects of new 
areas for offshoring services are being developed in Uruguay, with the creation of at least 4,000 new jobs as a result.

Source: UNCTAD, based on Vaillant (2008) and Vaillant and Lalanne (2009).

Box table III.4.1.  Exports of business services and related employment, Uruguay, 2006 (millions of dollars, 
number of workers and per cent)

Category of services
Firms

(numbers)
Exports

(millions of dollars)
Export orientation

(per cent)
Employment

(workers)

Duty Free Trade Zones 258 280 88 3,601

   IT services 45 85 81 556

   Consulting services 141 45 78 822

   Call centre services 2 58 100 1,022

   Other business services 70 90 93 1,201

Particular regimes 500 220 40 14,000

   ICT services 300 120 40 10,000

   Audiovisual services 200 100 40 4,000

Total 758 500 58 17,601

Source: Vaillant (2008) and Vaillant and Lalanne (2009).
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in Europe; and Latin American economies such as Ar-
gentina, Brazil and Mexico.

In the case of IT services, fewer new locations have 
been able to challenge the position of the more estab-
lished countries. India remains the preferred choice 
for exports of such services, with a market share in 
2008 of about 55 per cent, according to data from 
the Everest Research Institute (figure III.14). Canada 
accounted for another 18 per cent and new EU mem-
bers for about 6 per cent. Brazil, China and Mexico 
were the main countries in the “others” category.34

For the provision of IT services, having a presence 
in different time zones and different language areas 
is less important than for many business processes. 
English is the dominant language, and the choice of 
location is primarily determined by the cost and avail-
ability of appropriate skills. Another important advan-
tage of India is the possibility to scale up projects 
relatively quickly.35

In summary, the review of the three different sources 
of data shows that a new geography of offshoring is 
emerging. As part of its rapid growth in the past few 
years, a number of countries in Africa, Asia, Europe 
and Latin America and the Caribbean are today per-

ceived as attractive candidates for the production of 
various business services. This trend is particularly 
visible in the case of voice-based services, where 
companies look to develop global supply capabili-
ties covering many language areas and time zones. 
Meanwhile, the scope of services affected by offshor-
ing is continuously evolving, which means that coun-
tries should carefully assess in what areas they repre-
sent a competitive export location.

2.  How important is the quality
of ICT infrastructure?

For countries seeking to promote exports of IT and ICT-
enabled services, the quality of the ICT infrastructure 
is important. Whereas in the early days of offshoring, 
relatively few locations could offer acceptable connec-
tivity, the spread of ICTs has allowed many more coun-
tries to be seen as potential destinations. Today, good 
ICT infrastructure is regarded as a necessary but not 
sufficient condition to attract export-oriented services 
projects. When assessing the ICT infrastructure, the 
quality and costs of international telecommunication 
connectivity are particularly important, although re-
quirements vary for different services. 

Figure III.13. Share of market for business process offshoring, 2004–2008 (per cent)

Source: UNCTAD, based on data from the Everest Research Institute.
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With regard to international telecom connectivity, com-
panies look for redundancy in bandwidth, i.e. multiple 
providers or cables supporting international connec-
tivity. Rather than a country-level minimum threshold, 
requirements centre on whether there is redundancy 
and if there are multiple providers supporting band-
width delivery. For example, Costa Rica was already 
supporting offshore services when it had only one fi-
bre optic bandwidth pipe into the country. This has 
since developed and there are now multiple pipes into 
the country.36

When considering the quality of international telecom 
connectivity, companies typically look at various reli-
ability metrics (such as extent of down time) to assess 
the stability and quality of the infrastructure available. 
For example, in the United States, quality of connec-
tivity is often required to be high enough to ensure that 
the service can be delivered up to 99.999 per cent of 
the time; in an offshore location, the equivalent thresh-
old is typically 99.9 per cent.37

Requirements are particularly strict for certain types 
of services. For remote IT infrastructure manage-
ment, extremely high standards are required, and 
only locations with very reliable infrastructure can 
be considered. For voice-based services, reliability 
is also important but less critical than in the case of 
remote IT infrastructure management. In the case of 
voice-based customer contact centres, it is difficult to 
rely on satellite technology, as latency becomes an 
issue, which in turn means that fibre optic links are 
usually required.38 Given the importance of fibre optic 
connectivity for voice-based services, the spread of 
submarine cables in Africa (chapter I) should make 
more countries potentially interesting as locations for 
contact centres. For data traffic, there can be more 

flexibility, making it possible in certain situations to rely 
on satellite connections. 

There are no absolute metrics (e.g. minimum interna-
tional telecom bandwidth) at a country level as loca-
tion decisions typically involve highly company- and 
site-specific criteria. This is primarily because require-
ments differ across companies, e.g. in terms of the 
size of the centre. For companies processing very 
large quantities of data, the extent of bandwidth may 
be more important than the reliability of the connec-
tions.

Finally, the cost aspect is important. The two main cost 
items are wages and connectivity costs. When con-
nectivity costs are kept relatively high by local telecom 
operators, it can slow the growth of services exports 
and/or reduce the scope for paying higher compen-
sation to employees. 

3.  Implications of the crisis:
a mixed picture 

Exporters of IT and ICT-enabled services appear to 
have weathered the global economic crisis consid-
erably better than ICT goods exporters. One reason 
for this is that companies see offshoring of services 
as one way to reduce their production costs and en-
hance their competitiveness. In the short term, the 
volume of offshoring of services is influenced by two 
opposing forces. On the one hand, services exports 
may decline due to a general slowdown in economic 
activity. This applies especially to services offshored 
by the financial industry, in which some companies 
may disappear altogether.39 On the other hand, as the 
recession adds pressure on companies across indus-
tries to reduce production costs, some will choose to 
source more services, and new services, from lower 
cost locations.40 In the longer term, and as the global 
economy recovers, both the volume and the scope of 
offshoring are likely to grow significantly.

The analysis in this section draws on field research, 
media reports and information presented by leading 
companies in the industry. It examines the immediate 
impact as well as the medium- and longer-term growth 
prospects to expand the scale and scope of offshor-
ing to new business segments and geographies. Spe-
cial attention is given to developments in India as it 
is the largest developing country exporter of IT and 
ICT-enabled services. When this report was prepared, 
there was still considerable uncertainty with regard to 
the depth and longevity of the global economic down-

India
55%

Canada
18%

New EU
members

6%

Others
21%

Figure III.14.  Share of market for information technology 
offshoring, 2008 (per cent)

Source: UNCTAD, based on data from the Everest Research Institute.
Note: 100 per cent = $54–56 billion
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turn. Moreover, the availability of official data for re-
cent months is generally limited, which means that the 
analysis has to rely on private sector market estimates 
and forecasts. Thus, predictions of future outcomes 
should be regarded as tentative.

a. Short-term and long-term effects differ

The prospects for the modalities of continued export-
oriented growth in IT and ICT-enabled services are be-
ing re-examined in the light of the global economic 
downturn. Most firms are facing a deceleration of 
growth in demand, but optimism appears to prevail 
regarding the long-term prospects for the IT and ICT-
enabled services industry. 

As the impact of the global economic slowdown 
has slowly started to become clearer, projections for 
spending on IT and ICT-enabled services have gradu-
ally been revised downwards. IT organizations world-
wide are trimming their budgets and cutting back on 
discretionary spending (Gartner, 2009).41 The speed 
and severity of the response by businesses and 
consumers alike to these economic circumstances 
should result in a market slowdown in 2009 that will 
be worse than the 2.1 per cent decline in IT spend-
ing in 2001 when the “dot com” bubble ended. In the 
short term, reduced spending on ICT should have a 
chilling effect on the demand for offshoring. In India, 
for example, prior to September 2008, exports of IT 
and ICT-enabled services were projected to grow by 
21–24 per cent in 2008/09 in dollar terms; by February
2009 this estimate had been reduced to a 16–17 per 
cent growth rate reflecting substantially lower growth 
in export earnings from October 2008 to March 2009 
(Nasscom, 2009). Other analysts agree that growth in 
IT offshoring will remain moderate in 2009 and 2010, 
and that economic uncertainty, increased competi-
tion, price cuts in smaller projects and recession will 
continue through the first half of 2009, with revenues 
starting to improve in the second half of 2009 and in 
2010 (Forrester, 2009).

The effects of the crisis on corporate behaviour will 
evolve over time. In India, the eruption of the crisis was 
followed in October–December 2008 by a slowdown 
in revenue growth, but both revenue and employment 
continued to grow. This first phase was characterized 
by increased caution among buyers. The issuing of 
new major services contracts was basically frozen and 
some contracts were cancelled altogether. Buyers of 
IT and ICT-enabled services held back on discretion-

ary spending but less so on services related to main-
tenance. A November 2008 survey of 100 companies 
based in the United States found that the crisis made 
labour costs savings an even more important objec-
tive for offshoring. Otherwise, companies in the survey 
did not predict significant changes to their offshoring 
plans and strategies (Lewin et al., 2009). 

By early 2009, companies had started to take action 
to limit the effects of the crisis, mainly with a view to re-
ducing costs. According to the survey of United States 
companies, actions considered in the short term in-
cluded benchmarking offshoring contracts, closer 
scrutiny of service provider invoices, assessments of 
service provider performance and evaluations of cur-
rent offshore sourcing locations to determine whether 
other centres might be more advantageous (Lewin et 
al., 2009). In India, there have been examples of buy-
ers cancelling or postponing new offshoring contracts 
due to budget cuts, and some have sought to renego-
tiate existing agreements. In fact, some of the slower 
revenue growth among vendors in India reflects in-
creased pressure by buyers to cut billing rates. Billing 
rates have declined by 5–30 per cent as a result of 
renegotiations of old contracts or the issuing of new 
ones (Gartner, 2009).

Several market analysts forecast that the export rev-
enue growth of IT and ICT-enabled services will re-
bound relatively quickly. At the time this report was 
prepared, the rebound was expected to occur in 
the second half of 2009 or early 2010. Many buyers 
who delayed contracts as an immediate reaction to 
the global economic crisis will find it increasingly dif-
ficult to postpone decisions any further, resulting in 
new contracts (Mitra, forthcoming). Moreover, greater 
pressure to cut costs and the maturing of existing as 
well as new applications may imply that many firms 
will consider expanding the scale and scope of their 
offshoring activities.

Given the current focus on cutting costs, more firms in 
the developed countries may be expected to expand 
their offshore operations in the medium and long 
term. For companies in industries with limited experi-
ence with offshoring, the crisis may act as a trigger for 
them to explore the opportunities provided by sourc-
ing services from abroad. According to some studies, 
the greatest potential for more offshoring is likely to be 
in health care, retail, retail banking, ICT and insurance 
industries (ECLAC, 2009). Existing users of offshoring 
as well as new ones are also likely to show increased 
interest in sourcing a wider range of business func-
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tions in order to reduce costs.42 In the medium to long 
run, this should translate into larger volumes of off-
shoring activity. When the economic cycle eventually 
improves, a surge in IT and ICT-enabled services ex-
ports can be expected. By then, more companies will 
have been exposed to offshoring.

b.  Effects vary by industry segment and
type of firm

Some segments of the offshoring industry in India ap-
pear to have been more affected than others.43 In the 
case of IT services, non-discretionary services such 
as mandatory operations and maintenance have been 
less affected than discretionary services such as con-
sulting. Similarly, application development work has 
been more affected than application management. 
While companies have been reluctant to upgrade 
or attempt to develop new applications, application 
management and maintenance are essential services 
that are more difficult to scale down. In the case of 
ICT-enabled services, a mixed picture emerges. Some 
vendors have been severely hit and others less so. 
Again, discretionary spending has been the most af-
fected. This may imply more negative effects for front 
office (customer care/marketing) services than for 
back office services (e.g. accounting, human resourc-
es, and payroll), although data to confirm this have yet 
to emerge. Knowledge process offshoring, including
research, product development and engineering, ap-
pears to have been badly affected as companies have 
cancelled or delayed related work both at home and 
offshore. Many firms will eventually commit to offshore 
more work in this area as such investments are essen-
tial to ensure their future competitiveness. 

The effects of the crisis also vary between industries. As 
noted above, the financial services industry accounts 
for the largest share of services sourced offshore (sec-
tion III.B.1). Consequently, the strategic responses by 
banks, insurance companies and other financial ser-
vices significantly influence the overall impact. In 2008, 
the total value of outsourcing deals involving financial 
services dropped by 28 per cent to its lowest level 
since 2001 (TPI, 2009). Some observers believe that 
financial institutions in Europe and the United States 
reduced their volume of newly awarded outsourcing 
contracts by nearly 30 per cent in 2008 compared with 
2007.44 In India, banking, financial services and insur-
ance have remained the largest industry segment for 
IT and ICT-enabled services exports, accounting for 
41 per cent of all such exports in 2008/09 (Nasscom, 

2009). Other industries significantly affected by the 
slowdown include travel, retail, telecommunication, 
manufacturing and engineering services. Less affect-
ed industries include IT and ICT-enabled services for 
the health sector and public administration.45

All of these business segments, including banking, fi-
nancial services and insurance, are, however, expect-
ed to resume growth as the global economy recovers. 
Some indications, especially for the medium or long 
term, paint quite a positive picture. Some forecast that 
offshoring of business processes by financial services 
companies will increase an impressive 25 times its cur-
rent market size over the next five years.46 Moreover, for 
some major financial groups, offshoring may form one 
element of a strategy to get out of the current crisis. 
For example, as part of its global restructuring efforts, 
Citigroup in November 2008 announced that it would 
add 1,000 people to its front office and back office ser-
vice functions in the Philippines.47 Similarly, JP Morgan 
Chase announced plans to increase its outsourcing to 
India by 25 per cent in 2009 to nearly $400 million. It 
also stated that it would manage the integration of two 
companies it had acquired (Washington Mutual and 
Bear Sterns) from India in order to bring down the cost 
of harmonizing the different IT systems.48

The crisis will have dissimilar effects on different ser-
vice providers. Those with a relatively high exposure to 
clients in the financial sector and to the United States 
market may be the most vulnerable in the short term 
(Everest Research Institute, 2008b). Some predict that, 
while the more established companies are well sup-
plied with liquidity and may see the current crisis as 
an opportunity to reappraise their operations, smaller 
companies may be more affected. SMEs typically have 
fewer clients and often depend more on service niches 
characterized by a relatively high degree of discretion-
ary IT spending, i.e. expenditures that have been cut 
back the most during recent months. Moreover, small-
er suppliers are often more exposed to the volatility of 
demand, exchange rates and the credit crunch. But it 
is difficult to generalize with regard to the impact on 
large versus smaller firms. Some SMEs may also enjoy 
certain advantages, especially if they are able to offer 
lower cost solutions than the large vendors.

c. Implications for different exporting countries

While the lack of data makes it hard to assess the im-
pact on different country exporters of IT and ICT-enabled
services, some tentative conclusions can be made.
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First, countries that mainly export their services to 
the United States and the United Kingdom may be 
the most vulnerable to potential negative effects in 
the short term. This may include companies in Latin 
America and the Caribbean as well as those in Asian 
economies such as India and the Philippines. For ex-
ample, in 2008/09, four fifths of India’s IT and ICT-en-
abled services exports went to the United States and 
the United Kingdom; the United States accounted for 
81 per cent of all ICT-enabled services exports from 
the Philippines in 2006. In the medium- to long-term 
perspective, this may become less of an issue. The 
United States and other English-speaking devel-
oped economies are likely to continue to dominate IT 
spending and the purchasing of offshore services for 
the foreseeable future. Indeed, even after the crisis, 
five out of every six new large deals won by Tata Con-
sultancy Services have been from the United States.49

This market will grow rapidly again but it is hard to 
foresee if the growth will reach levels similar or even 
higher than what was typical prior to the global eco-
nomic slump. 

Secondly, despite the expected sustained importance 
of anglophone countries as importers of IT and ICT-
enabled services, much of the incremental growth 
in offshoring is likely to come from other developed 
countries as well as from various emerging econo-
mies. The fact that the current economic crisis is glob-
al in nature implies that companies in most economies 
may have to consider the offshoring option to protect 
their cost competitiveness. This means that countries 
servicing languages areas other than English may find 
new business opportunities. In China, for example, 
50 per cent of ICT service exports are already deliv-
ered to Japan and the Republic of Korea.50 Emerg-
ing offshore locations in Latin America and Africa are 
likely to continue to gain strength as companies look 
for complementary assets in terms of skills and time 
zones. Global specialized service providers are con-
tinuously seeking new locations from which to serve 
various major language areas. For African economies 
that will become connected to submarine fibre optic 
cables in the near future, new possibilities will emerge 
to serve foreign locations with voice-based services, 
provided the right framework conditions are created.

Thirdly, India has long been the preferred location in 
the area of IT and ICT-enabled services. It has man-
aged to upgrade its supplier capabilities and is con-
tinuously expanding the range of services that can 
be exported. The decline in demand may be a mixed 
blessing for India-based exporters. On the one hand 

it is already translating into lower profit margins and 
reduced growth. On the other hand, it has provided 
some breathing space in an otherwise overheated 
market that was until recently characterized by high la-
bour attrition and rising wage costs. In turbulent times, 
India may also benefit from its reputation as a location 
that is “tried and tested” (Mitra, forthcoming).

Latecomers in Africa, Asia and Latin America and the 
Caribbean will have to continue to improve their lo-
cational advantages and identify the niches in which 
they can compete most effectively. Key issues to ad-
dress include the costs and quality of broadband con-
nections, the availability of human resources in the 
areas targeted and the effective promotion of exist-
ing opportunities to potential investors. To the extent 
that countries choose to offer financial or fiscal incen-
tives to lure investors into the production of ICT-en-
abled services, it is important to adapt the incentive 
schemes to the nature of such projects – with more 
emphasis on costs related to human resources than 
on capital investments (UNCTAD, 2004). At the same 
time, countries should be cautious not to be too gen-
erous when offering incentives as it may fuel a race to 
the bottom among potential destinations. Those loca-
tions that have already emerged on the radar screen 
for services with low added value may aim to move 
gradually towards more sophisticated service produc-
tion. The challenge in this case is to develop the kinds 
of human resources as well as the regulatory frame-
work (protection of intellectual property and private 
data) necessary to be able to compete with alterna-
tive locations.

In summary, long-term growth prospects for the off-
shoring of IT and ICT-enabled services are promis-
ing for early starters (such as India) as well as many 
other emerging locations. As the global offshoring 
business is poised to grow, there should be room for 
more countries to develop a sizeable export-oriented 
services industry if they can meet companies’ needs 
for complementary assets in terms of skills and time 
zones. The scope of industries and business functions 
that become subject to offshoring is also expected to 
expand in the longer term. A recent assessment of the 
long-term prospects of the offshoring industry sug-
gest that as much as 80 per cent of its incremental 
revenue until 2020 is expected to come from new in-
dustries (such as the public sector, health care, media 
and utilities), customers (especially SMEs) and coun-
tries (Nasscom and McKinsey. 2009).
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notes

1  While the prices of all manufactured goods rose by 35 per cent from 2002 to 2007, those of commodities increased by 
113 per cent and those of crude petroleum by 185 per cent over the same period (UNCTAD, 2008b).

2  By comparison, the share of fuels in world merchandise trade was 15 per cent in 2007, and those of agricultural and 
automotive products were 8.3 per cent and 9 per cent, respectively (WTO, 2008). 

3  Developed economies in America include Bermuda, Canada and the United States. Developed economies in Asia 
include Israel and Japan.

4  The 12 new EU members are Bulgaria, Cyprus, the Czech Republic, Estonia, Hungary, Malta, Latvia, Lithuania, Poland,
Romania, Slovakia and Slovenia.

5  Imports in ICT goods are less concentrated than exports of ICT goods; the top ten importers accounted for close to 65 
per cent of world imports in 2007.

6  The ratios of ICT goods exports and imports over total exports and imports are two of the core indicators defined by the 
Partnership on Measuring of ICT for Development. They have been included to allow for international comparisons of the 
ICT trade performance of different nations (see annex table III.4).

7  Malta’s exports of ICT goods comprise almost exclusively one product, “other semiconductor devices” (HS-1996 code 
854150). It accounted for 92 per cent of the country’s exports of ICT goods in 2007.

8  See e.g. http://www.caribbeannetnews.com/article.php?news_id=15078.
9  At the product level (6 digits HS-1996), the largest item in Paraguays’s imports of ICT goods were laptops (portable 

digital automatic data processing machines, weighing not more than 10 kg (HS-1996 code: 847130)). This product 
category accounted for 23.8 per cent of Paraguay’s total ICT goods imports in 2007. 

10  In 2006, the top 20 products accounted for 75 per cent of ICT goods trade (OECD, 2009a).
11  Data availability for these economies varies. At the time of drafting, information for Hong Kong (China) and Singapore 

was available up to December 2008; for Germany and Japan up to March 2009; for the United States up to April 2009; 
and for China up to May 2009.

12 See Statistisches Bundesamt Deutschland (2009a and 2009b). 
13  Ministry of Finance, Trade statistics of Japan, April 2009. http://www.customs.go.jp/toukei/suii/html/time_e.htm.
14  See various press releases from IE Singapore at www.news.gov.sg.
15  See Business Tech-CNET News (2009b).
16  See Business Tech-CNET News (2009c).
17  See Business Tech-CNET News (2009d).
18  See Business Tech-CNET News (2009e and 2009f).
19  See Business Tech-CNET News (2009d).
20  See http://www.sia-online.org/cs/papers_publications/press_release_detail?pressrelease.id=1612 and http://www.sia-

online.org/cs/papers_publications/press_release_detail?pressrelease.id=1629.
21  See Business Tech-CNET News (2009g).
22  Spending on IT outsourcing grew by 7.2 per cent in 2008, as companies continued to focus on their core activities and 

contract external service providers for various IT activities (IDC, 2008).
23  The Everest Research Institute does not include all types of cross-border exports. While new EU member countries’ 

(e.g. the Czech Republic or Romania) exports of services to countries into other European countries is captured, Everest 
does not include, for example, the Austrian shared services centre of a company exporting to Germany and Switzerland. 

24  In the case of customer contact centres, some 130,000 of a total of 280,000 operators in India are in captive centres. 
See Cybermedia (2008).

25  Communication to UNCTAD by the Board of Investment of the Philippines, April 2009. 
26  In the case of India, these industries represent as much as 86 per cent of the total market for offshored services 

(Nasscom, 2009).
27  For a discussion on statistical shortcomings in this area see e.g. Amiti and Wei (2004), van Welsum and Reif (2005), 

Kirkegaard (2005; 2007), and UNCTAD (2004).
28  The four modes are cross-border supply, consumption abroad, commercial presence and presence of natural persons.
29  Other studies have applied a more narrow definition that includes only computer and information services and other 

business services (see e.g. OECD, 2004b; van Welsum, 2004). This definition does not include telecommunication 
services and many other service activities affected by offshoring, such as remote education, medical diagnostics and 
financial analysis. In addition, fewer countries report data that fit the narrow definition. Against this background, and 
in order to ensure consistency with data published in earlier Information Economy Reports, this report uses the broad 
definition of IT and ICT-enabled services.

30  The database has been compiled by the company OCO Consulting. It includes new and expansion FDI projects 
worldwide, both announced and realized. Each project identified is cross-referenced against multiple sources and the 
company website. The usual caveat on completeness and accuracy of information applies.

31  According to Wikipedia, “Shared Services refers to the provision of a service by one part of an organization or group 
where that service had previously been found in more than one part of the organization or group. Thus the funding and 
resourcing of the service is shared and the providing department effectively becomes an internal service provider.” 
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32  The UNCTAD FDI/TNC database.
33  The new EU member States of Czech Republic, Hungary, Poland and Romania have attracted a growing share of such 

projects in the past three years. Indeed, these four countries accounted for more than half of all shared services centre 
projects in developed countries during 2006–2008.

34  Some reports suggest that India’s share of the market for the offshoring of product and software development may be 
declining. A study led by the Fuqua School of Business, Duke University, found that India’s share of the total market 
dropped from 68 per cent in 2002 to 50 per cent during the 2005–2007 period. According to the same study, China 
accounted for the largest increase in market share. See Cyber Media Online Ltd. (2008).

35  See e.g. CIO (2009).
36  Communication by the Everest Research Institute, 9 April 2009.
37  Interview with Teleperformance, 6 April 2009.
38  Normally, customers can accept up to 280 milliseconds of latency. In order for satellites to meet this objective, the 

voice transmission has to be optimal. With fibre optic connections, even from a distant geographic location such as the 
Philippines, latency does normally not exceed 150 milliseconds. Interview with Teleperformance, 6 April 2009.

39  In the wake of the crisis, Bear Sterns was taken over by JP Morgan, Merrill Lynch by Bank of America and Wachovia by 
Wells Fargo.

40  A survey of 150 ICT companies in the United States found that 60 per cent of their IT departments saw offshore 
outsourcing as a way to reduce costs. See Team International (2008).

41  See also IDC (2009) and Everest Research Institute (2008b).
42  Company interviews.
43  This assessment is mainly based on Nasscom’s Strategic Review 2009, presentations given by industry leaders at the 

Nasscom 2009 Leadership Forum, Mumbai, India, February 2009, as well as articles published in the Economic Times 
of India, Business Standard, Dataquest and interviews with industry managers and equity market analysts.

44  See Yale Global Online (2009). 
45  According to Tata Consultancy Services, in addition to financial services, offshoring by companies in manufacturing, 

telecommunications and high-technology industries has also been very affected by the crisis. Retail, utilities and 
pharmaceuticals were among the least affected. See www.tcs.com/investors/Documents/Analyst%20Conference%20Cal
ls/Transcript_TCS_Q3FY09_Earnings_Call.pdf.

46  See Everest Research Institute (2008a).
47  See Asia News Network (2008). 
48  See Coreadvisor.com (2009).
49  See http://www.tcs.com/investors/Documents/Analyst%20Conference%20Calls/Transcript_TCS_Q3FY09_Earnings_Call.

pdf.
50  See Yale Global Online (2009).
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Mobile subscriptions (millions)

Compound
annual

growth rate 
(CAGR) (%)

Penetration
(subscriptions per 100 inhabitants)

Change in 
penetration

Region/Economy 2003 2007 2008
2003 - 

2007/2008
2003 2007 2008

2003 -
2007/2008

Developed economies
America
Bermuda 0.04 0.06 .. 13.62 57.10 93.74 .. 36.63
Canada 13.22 19.92 21.46 10.17 41.68 60.41 64.41 22.73
United States of America 158.72 255.40 270.33 11.24 54.30 84.67 88.91 34.61

Asia
Israel 6.67 8.90 9.26 6.77 98.64 124.11 128.60 29.95
Japan 86.66 100.52 105.83 4.08 67.96 78.67 82.72 14.76

Europe
Andorra 0.05 0.07 .. 7.18 71.75 82.37 .. 10.62
Austria 7.09 9.83 10.58 8.32 87.88 117.92 126.60 38.72
Belgium 8.07 10.83 11.83 7.96 77.80 101.56 110.18 32.38
Bulgaria 2.78 10.14 10.79 31.15 37.06 131.98 141.96 104.90
Cyprus 0.55 0.75 0.83 8.54 76.57 95.20 103.67 27.10
Czech Republic 9.71 13.05 13.41 6.67 96.46 126.75 128.00 31.54
Denmark 4.77 6.24 6.59 6.70 88.39 114.39 119.44 31.05
Estonia 1.05 1.61 .. 11.30 77.73 120.17 .. 42.44
Faroe Islands 0.03 0.05 0.05 11.59 62.87 107.71 107.44 44.57
Finland 4.75 6.12 .. 6.57 90.96 115.60 .. 24.64
France 40.39 53.27 55.79 6.67 67.43 86.33 89.84 22.42
Germany 64.84 97.15 107.25 10.59 78.59 118.17 130.69 52.10
Greece 9.96 16.23 18.08 12.65 90.53 145.04 160.49 69.96
Hungary 7.94 10.13 10.77 6.28 76.88 100.73 107.39 30.51
Iceland 0.28 0.33 .. 4.09 96.56 105.22 .. 8.65
Ireland 3.42 5.10 5.27 9.04 85.00 117.88 116.72 31.72
Italy 55.92 89.75 91.57 10.37 97.28 150.81 152.39 55.11
Latvia 1.22 2.21 3.30 22.03 52.86 97.01 145.95 93.09
Liechtenstein .. 0.03 .. .. .. 82.99 .. ..
Lithuania 2.17 4.57 5.02 18.28 62.82 135.84 149.91 87.09
Luxembourg 0.53 0.68 .. 6.39 118.35 143.74 .. 25.40
Malta 0.29 0.37 0.39 5.89 72.66 90.49 93.55 20.89
Netherlands 13.64 18.32 19.63 7.56 83.73 111.67 119.08 35.36
Norway 4.16 5.26 5.16 4.37 90.89 110.97 107.41 16.51
Poland 17.36 40.62 44.03 20.46 44.98 106.56 115.48 70.49
Portugal 9.35 13.45 14.91 9.78 89.56 126.08 140.24 50.68
Romania 6.90 22.90 26.50 30.88 31.75 106.37 123.27 91.53
Slovakia 3.68 5.80 5.73 9.26 68.42 107.43 105.87 37.46
Slovenia 1.74 1.85 2.06 3.44 87.10 91.61 100.32 13.22
Spain 37.51 48.40 52.37 6.90 89.29 107.87 114.21 24.92
Sweden 8.80 10.37 10.46 3.51 98.05 112.98 112.95 14.90
Switzerland 6.19 8.10 8.57 6.73 84.58 107.36 111.79 27.22
United Kingdomc 52.98 73.80 75.42 7.32 89.02 120.22 122.41 33.38

Oceania
Australia 15.46 21.47 23.49 8.73 77.52 102.16 109.90 32.38
New Zealand 2.60 4.36 .. 13.80 64.83 103.10 .. 38.27

Developing economies
Africa
Algeriac 1.45 21.45 26.00 78.19 4.56 62.34 75.64 71.08
Angolab, c 0.33 3.80 6.70 82.60 2.30 22.32 38.29 35.99
Benin 0.24 1.81 2.89 64.96 3.36 20.05 30.99 27.63
Botswana 0.52 1.43 1.66 26.01 29.71 73.71 87.17 57.46
Burkina Faso 0.23 1.61 2.51 61.75 1.85 10.90 16.52 14.67
Burundia, b, c 0.06 0.27 0.48 49.63 0.90 3.17 5.42 4.52
Cameroon 1.08 4.54 5.71 39.60 6.48 24.45 30.18 23.71
Cape Verde 0.05 0.15 0.21 31.23 11.63 30.97 41.54 29.91
Central African Republica 0.04 0.29 0.53 67.92 0.97 6.78 12.07 11.11
Chad 0.07 0.92 1.33 82.97 0.80 8.52 12.02 11.22
Comorosb 0.00 0.04 0.09 115.89 0.25 4.77 10.91 10.66
Congo 0.33 1.33 2.17 45.68 10.34 35.40 56.27 45.93
Côte d’Ivoire 1.24 7.05 8.91 48.43 6.87 36.60 45.38 38.51
Democratic Republic of 
the Congo 

1.26 5.54 10.64 53.14 2.29 8.85 16.44 14.15

Djibouti 0.02 0.07 .. 30.57 3.58 8.35 .. 4.77

Annex table I.1. Mobile subscriptions and penetration, 2003, 2007 and 2008
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Mobile subscriptions (millions)

Compound
annual

growth rate 
(CAGR) (%)

Penetration
(subscriptions per 100 inhabitants)

Change in 
penetration

Region/Economy 2003 2007 2008
2003 - 

2007/2008
2003 2007 2008

2003 -
2007/2008

Egypt 5.80 30.07 41.27 48.08 8.45 39.82 53.71 45.27
Equatorial Guinea 0.04 0.22 0.28 45.97 8.98 43.35 52.92 43.93
Eritreab 0.00 0.07 .. 0.00 0.00 1.44 .. 1.44
Ethiopia 0.05 1.22 1.95 107.15 0.07 1.64 2.60 2.53
Gabon 0.30 1.17 1.33 34.61 23.09 87.86 98.21 75.12
Gambiaa 0.13 0.57 0.90 47.25 9.53 33.36 51.31 41.78
Ghana 0.80 7.60 11.57 70.63 3.74 32.39 48.32 44.58
Guinea 0.11 1.37 2.20 81.63 1.44 14.64 23.03 21.59
Guinea-Bissau 0.00 0.33 0.42 218.52 0.10 19.23 23.94 23.84
Kenya 1.59 11.35 17.11 60.81 5.02 30.23 44.37 39.35
Lesotho 0.10 0.46 0.61 43.62 4.38 22.71 30.25 25.86
Liberiaa 0.05 0.56 0.75 71.74 1.48 15.01 18.95 17.47
Libyan Arab Jamahiriya a, b 0.13 4.50 .. 143.98 2.30 73.05 .. 70.75
Madagascar 0.28 1.79 3.02 60.95 1.71 9.11 14.93 13.22
Malawi 0.14 0.96 1.58 63.55 1.29 6.91 11.07 9.78
Mali 0.25 2.54 3.28 67.36 2.30 20.62 25.81 23.51
Mauritania 0.35 1.51 .. 44.02 12.75 48.33 .. 35.58
Mauritius 0.46 0.94 0.97 16.00 37.87 74.24 76.39 38.52
Morocco 7.33 20.03 22.82 25.49 24.59 64.15 72.19 47.60
Mozambiqueb 0.43 2.90 3.34 50.73 2.28 13.53 15.30 13.02
Namibia 0.22 0.80 1.28 41.66 11.63 38.57 60.70 49.08
Niger 0.06 0.90 1.66 94.72 0.52 6.33 11.27 10.75
Nigeria 3.15 40.01 62.99 82.06 2.28 26.50 41.58 39.31
Réunion 0.57 .. 0.88 9.19 74.74 .. 111.86 37.13
Rwanda 0.13 0.68 1.27 56.87 1.60 6.98 12.72 11.12
Sao Tome and Principe 0.00 0.03 0.05 60.30 3.37 19.37 31.84 28.47
Senegal 0.78 4.12 5.39 47.10 7.55 36.79 42.48 34.92
Seychelles 0.05 0.08 .. 11.83 59.46 90.55 .. 31.10
Sierra Leone 0.11 0.78 0.97 53.51 2.28 13.23 16.17 13.89
Somaliaa, b 0.08 0.60 .. 68.18 0.76 6.90 .. 6.14
South Africa 18.03 43.84 47.63 21.45 38.88 91.61 97.54 58.67
Sudan 0.55 7.46 9.45 76.86 1.62 20.04 23.97 22.34
Swaziland 0.09 0.38 0.52 42.61 8.43 33.29 45.20 36.77
Togob 0.24 1.19 .. 48.68 4.87 18.08 .. 13.20
Tunisia 1.91 7.84 8.57 34.99 19.33 76.70 82.08 62.75
Uganda 0.78 5.16 7.46 57.24 3.12 18.25 23.38 20.26
United Republic of 
Tanzania 

1.04 8.25 11.64 62.07 2.95 20.73 28.29 25.34

Zambia 0.24 2.49 3.41 69.83 2.15 20.88 28.02 25.86
Zimbabwe 0.38 1.27 .. 35.37 3.22 9.54 .. 6.31

Asia
Afghanistan 0.20 4.80 7.01 103.69 1.00 19.02 24.85 23.85
Bahrain 0.44 1.12 1.45 26.81 64.27 146.81 189.66 125.39
Bangladesh 1.37 34.37 44.64 100.87 1.01 24.10 30.89 29.88
Bhutanc 0.01 0.15 0.25 100.39 1.09 22.99 37.49 36.39
Brunei Darussalam 0.16 0.34 .. 19.98 45.27 86.73 .. 41.46
Cambodiac 0.64 2.43 3.50 40.47 4.80 16.85 23.81 19.01
China 269.00 547.29 641.23 18.97 20.82 41.37 47.99 27.17
Hong Kong, China 7.19 9.63 10.34 7.53 106.89 139.17 148.21 41.33
India 26.15 233.63 346.89 67.70 2.47 20.45 29.24 26.77
Indonesia 18.80 92.10 141.96 49.83 8.74 40.85 60.58 51.84
Iran, Islamic Republic of 3.38 26.11 43.35 66.61 5.10 37.04 60.03 54.92
Iraq 0.07 11.47 16.71 200.67 0.27 39.54 56.66 56.39
Jordan 1.33 4.77 5.45 32.70 25.49 83.37 89.12 63.63
Kuwait 1.42 2.77 3.22 17.76 55.76 83.53 110.17 54.41
Lao People’s Democratic 
Republic

0.14 1.03 1.46 59.91 2.47 17.53 24.55 22.09

Lebanon 0.80 1.26 1.67 15.89 22.86 30.74 40.37 17.51
Macao, China 0.36 0.79 0.93 20.70 81.51 151.07 168.98 87.47
Malaysia 11.12 23.25 27.13 19.51 44.20 85.69 97.82 53.62
Maldives 0.06 0.35 0.43 46.65 22.01 113.45 137.63 115.62
Mongolia 0.32 0.95 .. 31.39 12.98 36.16 .. 23.18
Myanmar 0.07 0.27 .. 42.55 0.15 0.56 .. 0.42
Nepal 0.05 2.50 4.24 142.66 0.21 9.46 14.74 14.52
Occupied Palestinian 
territory

0.48 1.00 .. 20.14 13.27 24.89 .. 11.63
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Mobile subscriptions (millions)

Compound
annual

growth rate 
(CAGR) (%)

Penetration
(subscriptions per 100 inhabitants)

Change in 
penetration

Region/Economy 2003 2007 2008
2003 - 

2007/2008
2003 2007 2008

2003 -
2007/2008

Oman 0.59 2.50 3.22 40.24 25.35 91.14 121.45 96.10
Pakistan 2.62 76.88 89.91 102.74 1.75 46.91 53.85 52.09
Philippines 22.46 54.97 66.40 24.21 27.69 62.06 74.07 46.37
Qatar 0.38 1.26 1.74 35.82 59.20 148.24 203.29 144.09
Republic of Korea 33.59 43.50 45.61 6.31 70.30 89.77 93.81 23.51
Saudi Arabia 7.24 28.40 28.71 31.73 32.87 118.33 113.53 80.65
Singapore 3.58 5.62 6.34 12.13 85.25 122.46 131.01 45.76
Sri Lanka 1.39 7.98 11.08 51.40 7.24 39.72 57.14 49.91
Syrian Arab Republic 1.14 6.91 7.69 46.50 6.52 35.60 37.62 31.10
Taiwan Province of China 25.80 24.29 23.95 -1.47 113.97 105.79 103.98 -10.00
Thailand 21.89 52.21 62.00 23.15 35.00 79.47 96.40 61.40
Timor-Lestea 0.02 0.08 0.13 44.27 2.67 6.75 10.48 7.82
Turkey 27.89 61.05 65.90 18.77 40.84 86.49 92.15 51.31
United Arab Emiratesc 2.97 7.59 8.00 21.90 73.57 169.12 177.68 104.11
Viet Nam 2.81 35.21 67.47 88.81 3.46 41.36 78.31 74.85
Yemen 0.73 3.77 4.89 46.42 3.61 16.83 21.21 17.60

Latin America and the 
Caribbean
Antigua and Barbudaa 0.04 0.11 .. 29.47 50.89 135.42 .. 84.53
Argentina 7.84 40.40 46.51 42.76 20.71 102.20 117.02 96.31
Bahamasb 0.12 0.32 .. 26.70 38.55 94.59 .. 56.05
Barbados 0.14 0.26 .. 16.47 51.55 94.01 .. 42.47
Belize 0.06 0.14 .. 24.26 22.07 46.30 .. 24.23
Bolivia, Plurinational 
State of

1.28 2.98 .. 23.50 14.19 31.26 .. 17.07

Brazil 46.37 120.98 150.64 26.57 26.36 64.01 78.11 51.75
Chile 7.27 13.96 14.80 15.28 46.08 84.08 88.26 42.19
Colombia 6.19 33.94 41.36 46.23 14.78 77.27 85.69 70.90
Costa Ricab 0.76 1.70 1.94 20.75 18.12 37.98 42.67 24.55
Cuba 0.04 0.20 0.27 44.13 0.39 1.76 2.43 2.04
Dominica 0.02 0.09 .. 40.31 29.54 124.36 .. 94.82
Dominican Republic 2.12 5.51 7.21 27.73 24.44 60.28 75.02 50.58
Ecuador 2.39 9.94 10.77 35.09 18.41 71.86 77.18 58.77
El Salvador 1.15 6.23 6.95 43.31 17.65 88.96 95.86 78.21
French Guiana 0.09 .. 0.19 16.88 48.09 .. 95.96 47.87
Grenada 0.04 0.10 .. 22.86 40.28 90.92 .. 50.64
Guadeloupeb 0.31 0.43 0.45 7.93 70.35 .. 101.14 30.79
Guatemala 2.03 11.90 13.64 46.30 17.44 89.15 99.63 82.18
Guyana 0.12 0.33 .. 28.94 13.36 42.99 .. 29.63
Haitia, b 0.32 2.00 .. 58.11 3.84 23.17 .. 19.33
Honduras 0.38 4.18 6.13 74.47 5.53 55.58 79.56 74.03
Jamaica 1.63 2.14 .. 7.15 61.47 78.97 .. 17.50
Martinique 0.29 .. 0.41 7.05 75.09 .. 103.24 28.16
Mexico 30.10 68.24 75.30 20.13 29.51 64.36 70.83 41.32
Nicaragua 0.47 2.12 3.04 45.46 8.86 38.16 53.61 44.75
Panama 0.69 3.01 .. 44.40 22.21 90.14 .. 67.93
Paraguayc 1.29 4.28 5.00 31.14 22.70 69.91 80.15 57.45
Peru 2.93 15.42 20.95 48.20 10.79 56.23 74.24 63.45
Puerto Ricob 1.63 2.20 .. 7.76 42.08 55.82 .. 13.74
Saint Kitts and Nevis 0.02 0.07 .. 35.33 46.12 142.50 .. 96.38
Saint Lucia 0.10 0.17 .. 15.11 60.14 99.05 .. 38.91
Saint Vincent and the 
Grenadines

0.07 0.11 .. 12.62 57.55 102.97 .. 45.43

Surinameb 0.17 0.35 .. 20.13 34.65 66.67 .. 32.01
Trinidad and Tobago 0.37 1.51 .. 42.51 28.54 116.05 .. 87.51
Uruguay 0.50 3.00 3.51 47.79 14.59 90.39 105.21 90.62
Venezuela, Bolivarian 
Republic of

7.02 23.82 27.08 31.02 27.30 86.76 97.86 70.56

Oceania
Fiji 0.11 0.38 0.69 44.57 13.57 45.90 82.23 68.66
French Polynesia 0.07 0.18 .. 24.43 29.29 67.31 .. 38.01
Kiribatia, b 0.00 0.00 .. 13.62 0.67 1.05 .. 0.38
Marshall Islandsb, c 0.00 0.00 .. 4.02 1.11 1.23 .. 0.12
Micronesia, Federated 
States of 

.. 0.03 .. .. .. 24.66 .. ..

New Caledonia 0.10 0.18 .. 16.08 42.62 73.48 .. 30.86
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Mobile subscriptions (millions)

Compound
annual

growth rate 
(CAGR) (%)

Penetration
(subscriptions per 100 inhabitants)

Change in 
penetration

Region/Economy 2003 2007 2008
2003 - 

2007/2008
2003 2007 2008

2003 -
2007/2008

Northern Mariana Islands .. 0.02 .. .. .. 24.25 .. ..
Papua New Guineaa, b 0.03 0.32 .. 80.01 0.53 4.98 .. 4.44
Samoa 0.01 0.09 .. 68.68 5.76 45.54 .. 39.78
Solomon Islands 0.00 0.01 0.03 78.55 0.33 2.62 5.32 4.99
Tongaa 0.00 0.05 .. 85.14 4.02 46.84 .. 42.82
Vanuatu 0.01 0.02 0.04 37.26 3.76 10.61 16.41 12.65

Transition economies
Albaniac 1.06 2.32 2.50 18.61 34.65 73.35 77.94 43.29
Armenia 0.11 1.87 2.58 87.59 3.46 57.98 86.22 82.76
Azerbaijan 1.06 4.27 5.79 40.49 12.74 49.89 67.79 55.05
Belarus 1.12 7.14 8.25 49.16 11.32 73.72 85.67 74.34
Bosnia and Herzegovina 1.05 2.45 3.84 29.62 27.40 63.78 100.00 72.60
Croatia 2.55 5.11 5.89 18.21 57.47 115.07 132.95 75.48
Georgia 0.52 2.76 3.54 46.66 11.43 62.72 81.27 69.84
Kazakhstan 1.41 12.28 13.63 57.33 8.93 81.22 87.76 78.84
Kyrgyzstanc 0.09 2.17 3.00 100.52 1.78 41.28 55.80 54.02
Montenegro 0.42 1.21 1.40 27.28 67.73 193.24 234.65 166.93
Republic of Moldova 0.35 1.88 2.21 44.37 9.76 52.70 61.89 52.13
Russian Federation 36.23 169.79 187.50 38.93 25.12 117.10 132.25 107.12
Serbia 3.28 8.45 9.98 24.92 43.85 114.51 135.74 91.89
Tajikistan 0.05 2.13 2.88 127.11 0.73 31.64 42.07 41.34
The former Yugoslav 
Republic of Macedonia

0.61 1.95 2.26 30.05 29.17 95.15 110.39 81.21

Turkmenistan 0.01 0.40 1.07 158.97 0.19 8.14 21.27 21.08
Ukraine 6.46 56.20 54.82 53.36 13.62 121.13 119.54 105.92
Uzbekistan 0.32 5.88 10.40 100.52 1.25 21.50 37.45 36.20

Source: UNCTAD on the basis of ITU and national sources.
a Estimates for 2003.
b Estimates for 2007.
c Estimates  for 2008.
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Annex table I.2. Internet users and penetration, 2003, 2007 and 2008

Internet users (millions) CAGR (%) Penetration (users per 100 inhabitants) Change in 
penetration

Region/Economy 2003 2007 2008 2003 -
2007/2008 2003 2007 2008 2003 -

2007/2008
Developed economies
America
Bermuda 0.04 0.05 .. 9.33 55.52 78.11 .. 22.60
Canada c 16.40 19.20 20.00 4.05 51.70 58.22 60.04 8.34
United States of America 160.16 183.62 190.78 3.56 54.79 60.88 62.74 7.95

Asia
Israel 1.90 3.05 3.10 10.29 28.08 42.52 43.06 14.97
Japan c 77.30 88.11 88.50 2.74 60.62 68.95 69.17 8.56

Europe
Andorra 0.01 0.06 .. 55.66 13.90 70.97 .. 57.07
Austria 3.73 4.21 4.51 3.85 46.20 50.58 53.92 7.72
Belgium 3.70 5.24 .. 9.08 35.67 49.11 .. 13.43
Bulgaria 0.65 1.86 1.90 23.86 8.66 24.16 24.93 16.27
Czech Republic 2.42 3.92 4.73 14.32 24.08 38.07 45.20 21.11
Cyprus 0.13 0.23 0.24 13.75 17.35 28.82 29.69 12.34
Denmark 2.80 3.24 3.38 3.83 51.86 59.42 61.17 9.31
Estonia 0.49 0.66 0.68 6.63 36.49 48.93 50.70 14.21
Faroe Islands c 0.03 0.03 0.03 3.58 53.97 61.94 63.55 9.58
Finland 2.55 3.10 3.26 4.99 48.90 58.51 61.13 12.23
France 21.90 29.30 31.38 7.46 36.56 47.49 50.52 13.96
Germany 39.00 45.48 47.62 4.07 47.27 55.32 58.03 10.76
Greece 1.37 2.83 3.28 19.05 12.45 25.27 29.09 16.64
Hungary 1.90 4.01 4.52 18.94 18.39 39.87 45.10 26.71
Iceland 0.16 0.20 0.21 4.94 57.02 64.64 65.66 8.64
Ireland 1.26 1.86 2.09 10.67 31.30 42.92 46.31 15.00
Italy 12.59 17.03 18.86 8.42 21.90 28.61 31.39 9.48
Latvia 0.43 0.97 1.07 19.87 18.72 42.72 47.28 28.55
Liechtenstein 0.01 0.02 .. 11.10 38.00 56.55 .. 18.55
Lithuania 0.70 1.26 1.37 14.43 20.14 37.46 40.74 20.60
Luxembourg 0.18 0.28 0.29 10.53 39.20 58.59 59.39 20.18
Maltad 0.09 0.14 0.16 10.85 23.21 34.34 37.57 14.36
Monaco 0.02 0.03 .. 4.46 64.42 76.43 .. 12.01
Netherlands 8.50 10.21 10.54 4.40 52.19 62.21 63.96 11.76
Norway 2.20 2.89 3.06 6.79 48.03 60.94 63.65 15.62
Poland 8.00 12.94 14.45 12.55 20.73 33.95 37.89 17.16
Portugal 1.75 3.21 3.37 14.02 16.76 30.12 31.72 14.96
Romania 1.60 4.02 4.81 24.60 7.36 18.66 22.35 14.99
Slovakia 1.38 2.35 2.79 15.18 25.59 43.58 51.54 25.96
Slovenia 0.56 0.83 0.88 9.56 27.95 41.30 42.90 14.96
Spain 12.13 17.90 19.81 10.31 28.88 39.89 43.21 14.33
Sweden 4.98 5.37 5.96 3.69 55.44 58.49 64.41 8.97
Switzerland 2.82 3.85 4.01 7.28 38.59 50.99 52.34 13.74
United Kingdom 26.70 32.48 34.74 5.41 44.86 52.91 56.39 11.53
Oceania
Australia 8.80 11.24 11.93 6.28 44.13 53.47 55.82 11.69
New Zealand 2.00 2.30 2.35 3.28 49.89 54.40 55.05 5.17

Developing economies
Africa
Algeriab 0.50 3.00 3.50 47.58 1.57 8.72 10.18 8.61
Angolab 0.10 0.35 0.40 31.95 0.70 2.06 2.29 1.59
Benind 0.07 0.30 0.35 37.97 1.00 3.32 3.76 2.76
Botswana 0.04 0.08 0.10 20.11 2.27 4.13 5.25 2.98
Burkina Faso 0.05 0.35 0.40 52.81 0.39 2.37 2.63 2.24
Burundid 0.01 0.07 .. 49.53 0.20 0.82 .. 0.63
Cameroond 0.10 0.50 0.75 49.63 0.60 2.70 3.96 3.36
Cape Verdeb, c 0.02 0.04 0.05 20.11 4.36 8.29 10.00 5.64
Central African Republicd 0.01 0.03 0.04 42.29 0.14 0.69 0.79 0.65
Chadd 0.01 0.06 0.07 47.58 0.12 0.56 0.63 0.51
Comoros 0.01 0.02 .. 31.61 0.63 1.79 .. 1.16
Congo 0.02 0.04 0.04 21.67 0.47 0.93 1.04 0.57
Côte d’Ivoired 0.30 1.25 1.50 37.97 1.67 6.49 7.64 5.98
Democratic Republic of 
the Congo 

0.08 0.25 0.30 31.95 0.14 0.40 0.46 0.33

Djiboutid 0.01 0.02 .. 32.44 0.97 2.40 .. 1.43
Egypt 2.70 8.62 11.69 34.06 3.93 11.42 15.21 11.28
Equatorial Guinead 0.00 0.01 .. 47.72 0.45 1.97 .. 1.52
Eritread 0.03 0.15 .. 56.51 0.60 3.09 .. 2.49
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Internet users (millions) CAGR (%) Penetration (users per 100 inhabitants) Change in 
penetration

Region/Economy 2003 2007 2008 2003 -
2007/2008 2003 2007 2008 2003 -

2007/2008
Ethiopiad 0.08 0.30 0.35 36.08 0.11 0.41 0.47 0.36
Gabond 0.04 0.15 0.18 37.97 2.69 11.27 12.96 10.27
Gambiaa 0.01 0.05 0.06 36.81 0.88 3.15 3.28 2.40
Ghana 0.30 1.20 1.40 36.08 1.40 5.11 5.85 4.44
Guinead 0.04 0.10 .. 25.74 0.52 1.07 .. 0.55
Guinea-Bissau 0.02 0.04 0.04 21.67 1.17 2.06 2.29 1.12
Kenyaa, c 0.50 2.77 3.00 43.10 1.58 7.38 7.78 6.21
Lesotho 0.02 0.06 .. 31.61 0.88 2.99 .. 2.11
Liberia 0.00 0.02 0.03 52.81 0.09 0.53 0.63 0.55
Libyan Arab Jamahiriya 0.16 0.30 0.32 14.87 2.89 4.87 5.09 2.20
Madagascard 0.07 0.25 0.28 31.29 0.43 1.27 1.36 0.93
Malawi 0.04 0.18 .. 48.49 0.34 1.26 .. 0.91
Malid 0.05 0.10 .. 18.92 0.46 0.81 .. 0.35
Mauritaniab, c 0.02 0.08 0.09 43.10 0.55 2.40 2.81 2.26
Mauritiusb 0.15 0.20 .. 7.46 12.29 15.86 .. 3.58
Moroccob, c 1.00 7.00 7.50 49.63 3.35 22.42 23.73 20.38
Mozambiqued 0.13 0.40 0.50 30.92 0.69 1.87 2.29 1.60
Namibiad 0.07 0.15 0.18 21.91 3.38 7.23 8.33 4.95
Nigerd 0.02 0.04 0.04 17.32 0.16 0.25 0.27 0.12
Nigeriab, c 0.75 4.00 5.00 46.14 0.54 2.65 3.30 2.76
Réunion 0.18 .. .. .. 23.81 .. .. ..
Rwanda 0.03 0.07 0.08 21.67 0.36 0.72 0.80 0.44
Sao Tome and Principed 0.01 0.01 .. 16.36 4.19 7.10 .. 2.91
Senegala, c 0.15 0.65 0.70 36.08 1.45 5.80 5.52 4.07
Seychellesd 0.02 0.03 .. 20.86 18.12 37.63 .. 19.52
Sierra Leone 0.01 0.02 0.03 22.67 0.18 0.34 0.42 0.24
Somaliab 0.03 0.25 .. 69.90 0.30 2.87 .. 2.57
South Africa 1.76 2.59 3.22 12.83 3.80 5.40 6.59 2.79
Sudanb, c 0.20 1.80 2.30 62.98 0.59 4.83 5.83 5.24
Swaziland 0.03 0.07 0.08 24.26 2.59 6.13 6.97 4.38
Togo 0.28 0.53 0.50 12.70 5.50 7.97 7.39 1.89
Tunisia 0.63 1.72 2.80 34.76 6.37 16.84 26.82 20.45
Ugandaa 0.15 2.00 2.30 72.63 0.60 7.07 7.21 6.61
United Republic of 
Tanzaniab, c

0.25 0.60 0.75 24.57 0.71 1.51 1.82 1.11

Zambia 0.07 0.50 .. 62.33 0.64 4.19 .. 3.55
Zimbabwed 0.35 0.55 0.60 11.38 2.97 4.12 4.45 1.48

Asia
Afghanistand 0.02 0.50 .. 123.61 0.10 1.98 .. 1.88
Bahraina 0.15 0.24 0.28 13.30 21.76 31.57 36.55 14.79
Bangladeshb, c 0.40 3.50 4.00 58.49 0.30 2.45 2.77 2.47
Bhutand 0.02 0.04 0.05 27.23 2.12 6.15 7.50 5.38
Brunei Darussalamd 0.06 0.08 0.09 9.10 15.18 19.14 21.35 6.17
Cambodiad 0.03 0.20 0.30 58.49 0.23 1.38 2.04 1.82
China 79.50 210.00 298.00 30.25 6.15 15.87 22.30 16.15
Hong Kong, China 3.21 3.96 4.12 5.12 47.73 57.23 59.10 11.37
India 18.48 46.00 57.00 25.26 1.75 4.03 4.81 3.06
Indonesiac 8.08 25.00 28.00 28.22 3.76 11.09 11.95 8.19
Iran, Islamic Republic of 4.30 18.00 21.00 37.33 6.50 25.53 29.08 22.58
Iraqd 0.05 0.50 .. 77.83 0.20 1.72 .. 1.52
Jordan 0.46 1.16 .. 26.30 8.79 20.32 .. 11.53
Kuwait 0.30 0.90 0.95 25.93 11.78 27.19 32.54 20.76
Lao People’s Democratic 
Republic

0.06 0.25 0.30 37.97 1.06 4.27 5.03 3.97

Lebanon 0.45 0.65 .. 9.63 12.86 15.86 .. 3.00
Macao, Chinab 0.17 0.32 .. 17.38 37.39 60.29 .. 22.90
Malaysia 8.69 11.73 13.10 8.55 34.53 43.24 47.24 12.71
Maldivesd 0.02 0.05 0.06 24.57 6.97 14.76 19.29 12.31
Mongoliaa 0.10 0.32 .. 33.75 4.07 12.17 .. 8.10
Myanmarb 0.05 0.40 .. 68.18 0.11 0.82 .. 0.71
Nepald 0.15 0.40 0.50 27.23 0.63 1.51 1.74 1.11
Occupied Palestinian 
territoryb

0.15 0.35 .. 24.65 4.01 8.71 .. 4.70

Omand 0.18 0.32 0.39 17.38 7.48 11.48 14.71 7.24
Pakistan c 2.00 17.00 19.00 56.87 1.34 10.37 11.38 10.04
Philippinesd 4.00 9.20 10.10 20.35 4.93 10.39 11.27 6.33
Qatarb 0.14 0.32 .. 22.79 22.13 37.65 .. 15.51
Republic of Korea 29.22 34.82 35.36 3.89 61.15 71.86 72.73 11.58
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Internet users (millions) CAGR (%) Penetration (users per 100 inhabitants) Change in 
penetration

Region/Economy 2003 2007 2008 2003 -
2007/2008 2003 2007 2008 2003 -

2007/2008
Saudi Arabia c 1.80 6.40 7.80 34.08 8.17 26.67 30.84 22.66
Singapore c 1.75 2.53 2.60 8.23 41.73 55.11 53.73 12.00
Sri Lankad 0.23 1.11 1.30 42.02 1.17 5.52 6.70 5.53
Syrian Arab Republicb, c 0.50 1.60 1.80 29.20 2.86 8.25 8.80 5.94
Taiwan Province of China 11.70 14.80 15.10 5.23 51.69 64.46 65.55 13.86
Thailand c 6.03 13.42 15.50 20.78 9.65 20.42 24.10 14.45
Timor-Leste 0.00 0.01 .. 77.83 0.13 0.87 .. 0.73
Turkey 5.50 13.34 16.36 24.37 8.05 18.90 22.88 14.83
United Arab Emiratesd 1.11 1.99 .. 15.69 27.48 44.31 .. 16.84
Viet Nam 3.10 17.72 20.83 46.40 3.81 20.82 24.18 20.37
Yemenb, c 0.10 0.60 0.90 55.18 0.50 2.68 3.90 3.41

Latin America and the 
Caribbean
Antigua and Barbudad 0.01 0.03 0.04 26.05 13.99 36.14 41.67 27.67
Argentina 5.70 16.00 20.00 28.54 15.05 40.47 50.32 35.27
Bahamas 0.08 0.16 .. 17.48 26.49 48.05 .. 21.56
Barbadosd 0.09 0.16 .. 15.20 32.40 56.57 .. 24.17
Belize 0.04 0.06 0.06 11.38 12.79 17.68 20.43 7.64
Bolivia, Plurinational 
State ofd

0.31 0.83 0.89 23.34 3.44 8.67 9.13 5.69

Brazila, c 19.33 45.00 50.00 20.94 10.98 23.81 25.93 14.94
Chile c 4.12 6.56 6.97 11.11 26.09 39.51 41.57 15.48
Colombia 3.08 10.10 17.12 40.88 7.37 22.99 35.46 28.09
Costa Ricaa, b 0.74 1.10 1.35 12.84 17.73 24.57 29.75 12.02
Cuba 0.09 0.24 0.26 23.64 0.80 2.09 2.31 1.51
Dominica 0.01 0.02 .. 9.20 18.80 29.03 .. 10.23
Dominican Republic 0.73 1.68 2.56 28.52 8.42 18.34 26.66 18.24
Ecuador 0.57 0.99 1.63 23.37 4.38 7.18 11.67 7.28
El Salvadord 0.55 0.74 0.98 12.13 8.44 10.50 13.45 5.01
French Guiana 0.03 .. .. .. 16.57 .. .. ..
Grenada 0.01 0.03 .. 19.26 12.38 24.81 .. 12.43
Guatemalad 0.50 0.80 0.85 11.20 4.29 5.99 6.21 1.92
Guyanad 0.03 0.15 .. 49.53 3.38 19.66 .. 16.28
Haitid 0.10 0.25 .. 25.74 1.20 2.90 .. 1.70
Honduras 0.19 0.42 0.66 28.83 2.70 5.63 8.54 5.84
Jamaicab, c 0.68 1.00 1.30 14.01 25.52 36.85 47.65 22.13
Martinique 0.08 .. .. .. 20.40 .. .. ..
Mexico 12.25 20.85 22.34 12.77 12.01 19.66 21.01 9.00
Nicaraguad 0.18 0.55 0.60 27.94 3.32 9.89 10.59 7.26
Panamad 0.21 0.50 0.63 24.37 6.74 14.97 18.39 11.65
Paraguay c 0.14 0.53 0.60 33.78 2.47 8.67 9.62 7.15
Peru 2.85 7.11 7.46 21.21 10.50 25.92 26.42 15.92
Saint Kitts and Nevisd 0.02 0.03 .. 14.80 39.67 63.46 .. 23.80
Saint Luciad 0.02 0.05 .. 23.42 12.45 27.10 .. 14.65
Saint Vincent and the 
Grenadinesd

0.01 0.03 .. 22.47 10.08 25.23 .. 15.15

Surinamed 0.03 0.05 .. 18.92 5.15 9.52 .. 4.37
Trinidad and Tobago 0.15 0.21 .. 9.14 11.70 16.36 .. 4.66
Uruguaya, c 0.58 0.96 1.00 11.70 16.87 28.97 29.99 13.13
Venezuela, Bolivarian 
Republic of

1.93 5.72 7.17 29.94 7.53 20.83 25.90 18.37

Oceania
Fijib 0.06 0.15 .. 25.74 7.41 18.12 .. 10.71
French Polynesia 0.05 0.07 .. 11.68 18.06 26.92 .. 8.87
Kiribati 0.00 0.00 .. -4.46 2.70 2.10 .. -0.59
Marshall Islandsd 0.00 0.00 .. 11.96 2.59 3.86 .. 1.27
Micronesia, Federated 
States of 

0.01 0.02 .. 20.99 5.85 13.50 .. 7.64

New Caledonia 0.06 0.10 .. 13.62 26.33 41.67 .. 15.34
Northern Mariana Islands 0.01 .. .. .. 15.32 .. .. ..
Papua New Guinead 0.10 0.20 0.25 20.11 1.77 3.16 3.87 2.10
Samoad 0.01 0.01 .. 15.83 2.74 4.82 .. 2.08
Solomon Islands 0.00 0.01 .. 35.12 0.67 2.02 .. 1.35
Tonga 0.00 0.01 .. 25.74 4.02 9.97 .. 5.95
Vanuatud 0.01 0.01 .. 7.46 3.61 4.42 .. 0.81

Transition economies
Albania 0.06 0.47 0.54 55.18 1.95 14.88 16.84 14.88
Armenia 0.20 0.40 .. 18.92 6.23 12.41 .. 6.18
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Internet users (millions) CAGR (%) Penetration (users per 100 inhabitants) Change in 
penetration

Region/Economy 2003 2007 2008 2003 -
2007/2008 2003 2007 2008 2003 -

2007/2008
Azerbaijan 0.30 0.93 1.00 27.23 3.62 10.84 11.72 8.10
Belarus 1.39 2.65 2.70 14.17 14.10 27.35 28.02 13.92
Bosnia and Herzegovina 0.25 1.06 .. 43.33 6.52 27.46 .. 20.94
Croatia 0.94 1.30 1.50 9.91 21.05 29.29 33.84 12.80
Georgiad 0.15 0.35 0.40 21.67 3.28 7.96 9.17 5.89
Kazakhstand 0.72 1.70 1.90 21.42 4.54 11.24 12.23 7.69
Kyrgyzstan 0.15 0.25 0.28 12.89 2.88 4.76 5.11 2.23
Montenegro 0.08 0.20 .. 23.81 13.38 31.15 .. 17.77
Republic of Moldovab, c 0.29 1.10 1.20 33.03 7.98 30.79 33.64 25.65
Russian Federation 13.00 27.00 29.00 17.41 9.02 18.62 20.45 11.44
Serbia 0.85 1.70 2.00 18.66 11.36 23.03 27.21 15.85
Tajikistand 0.07 0.20 .. 30.01 1.07 2.97 .. 1.90
The former Yugoslav 
Republic of Macedonia

0.15 0.47 0.66 34.56 7.20 22.89 32.29 25.10

Turkmenistan 0.01 0.10 .. 69.90 0.25 2.01 .. 1.77
Ukrainea 1.50 4.76 6.72 34.96 3.16 10.27 14.65 11.49
Uzbekistan 0.49 1.20 1.40 23.26 1.92 4.38 5.04 3.12

Source: UNCTAD on the basis of ITU and national sources.
a Estimates for 2003.
b Estimates for 2007.
c Estimates  for 2008.
d Estimates for every reported year.
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Annex table I.3. Fixed broadband subscribers and penetration, 2003, 2007 and 2008

Fixed broadband subscribers (millions) CAGR (%) Penetration
(subscribers per 100 inhabitants)

Change in 
penetration

Region/Economy 2003 2007 2008 2003-
2007/2008 2003 2007 2008 2003-

2007/2008
Developed economies
America
Bermuda .. 0.02 .. .. .. 28.12 .. ..
Canada 4.65 8.68 9.21 14.64 14.67 26.31 27.66 12.99
United States of America 28.23 66.21 79.07 22.88 9.66 21.95 26.01 16.35

Asia
Israel c 0.65 1.58 1.70 21.20 9.61 22.01 23.61 14.00
Japan 13.77 28.30 30.11 16.93 10.80 22.15 23.53 12.73

Europe
Andorra 0.00 0.02 0.02 41.28 4.98 22.28 24.13 19.15
Austria 0.68 1.66 1.72 20.46 8.42 19.87 20.62 12.20
Belgium 1.27 2.71 2.84 17.39 12.28 25.45 26.43 14.15
Bulgaria 0.04 0.58 0.85 81.33 0.58 7.56 11.22 10.64
Cyprus 0.01 0.07 0.14 70.20 1.39 9.10 17.87 16.48
Czech Republic 0.05 1.50 1.86 107.37 0.48 14.54 17.76 17.27
Denmark 0.72 1.98 2.03 23.06 13.30 36.23 36.69 23.39
Estonia 0.08 0.29 0.33 34.05 5.63 21.70 24.58 18.94
Faroe Islands 0.00 0.01 0.01 74.33 1.82 28.26 28.95 27.13
Finland 0.47 1.73 1.92 32.55 9.01 32.71 36.12 27.11
France 3.57 15.55 17.16 36.90 5.96 25.20 27.64 21.68
Germany 4.50 19.60 22.62 38.12 5.45 23.84 27.56 22.11
Greece 0.01 1.02 1.51 172.61 0.09 9.09 13.38 13.29
Hungary 0.19 1.20 1.58 52.37 1.86 11.94 15.72 13.86
Iceland 0.04 0.09 0.10 20.02 13.67 30.39 30.80 17.13
Ireland 0.03 0.89 1.13 101.29 0.85 20.49 24.90 24.06
Italy 2.43 10.12 11.30 36.00 4.23 17.01 18.81 14.59
Latvia 0.02 0.26 0.40 83.56 0.82 11.59 17.51 16.69
Lithuania 0.06 0.41 0.59 55.37 1.88 12.15 17.56 15.68
Luxembourg 0.02 0.12 0.14 54.02 3.53 25.40 28.10 24.57
Malta a 0.03 0.06 0.10 27.46 7.52 14.07 24.46 16.94
Monaco 0.01 0.01 .. 24.93 15.42 37.43 .. 22.01
Netherlands 1.93 5.66 5.70 24.20 11.85 34.50 34.60 22.75
Norway 0.38 1.47 1.59 33.43 8.20 31.09 33.08 24.88
Poland 0.24 3.20 5.01 83.81 0.62 8.39 13.15 12.53
Portugal 0.50 1.63 1.60 26.03 4.82 15.26 15.04 10.23
Romania 0.20 1.95 2.31 63.77 0.90 9.05 10.75 9.84
Slovakia 0.02 0.31 0.59 107.88 0.28 5.81 10.90 10.62
Slovenia 0.06 0.31 0.43 47.81 3.02 15.25 20.75 17.72
Spain 2.12 8.03 9.06 33.69 5.05 17.89 19.76 14.71
Sweden 0.96 3.25 3.35 28.32 10.74 35.43 36.22 25.48
Switzerland 0.84 2.38 2.57 25.12 11.44 31.55 33.47 22.03
United Kingdom 3.20 15.61 16.92 39.53 5.38 25.42 27.47 22.09

Oceania
Australia 0.70 5.03 5.66 51.96 3.50 23.91 26.49 22.98
New Zealand 0.07 0.83 0.89 65.39 1.80 19.61 20.87 19.08

Developing economies
Africa
Algeria 0.02 0.25 0.40 92.84 0.05 0.73 1.16 1.12
Angola 0.00 0.01 .. .. 0.00 0.07 .. 0.07
Benin 0.00 0.00 .. .. 0.00 0.02 .. 0.02
Botswana 0.00 0.00 .. .. 0.00 0.18 .. 0.18
Burkina Faso 0.00 0.00 .. 118.20 0.00 0.01 .. 0.01
Burundi 0.00 .. .. .. 0.00 .. .. ..
Cameroon 0.00 0.00 .. .. 0.00 0.00 .. 0.00
Cape Verde 0.00 0.00 0.01 0.00 0.78 1.19 1.19
Central African Republic 0.00 0.00 .. .. 0.00 0.00 .. 0.00
Chad 0.00 0.00 .. .. 0.00 0.00 .. 0.00
Comoros 0.00 0.00 0.00 .. 0.00 0.00 0.01 0.01
Congo 0.00 0.00 .. .. 0.00 0.00 .. 0.00
Côte d’Ivoire 0.00 0.02 .. .. 0.00 0.11 .. 0.11
Democratic Republic of 
the Congo

0.00 0.00 .. .. 0.00 0.00 .. 0.00

Djibouti 0.00 0.00 .. .. 0.00 0.13 .. 0.13
Egypt 0.00 0.43 0.70 170.03 0.01 0.57 0.91 0.90
Equatorial Guinea d 0.00 0.00 .. .. 0.00 0.04 .. 0.04
Eritrea 0.00 0.00 .. .. 0.00 0.00 .. 0.00
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Fixed broadband subscribers (millions) CAGR (%) Penetration
(subscribers per 100 inhabitants)

Change in 
penetration

Region/Economy 2003 2007 2008 2003-
2007/2008 2003 2007 2008 2003-

2007/2008
Ethiopia 0.00 0.00 0.00 92.23 0.00 0.00 0.00 0.00
Gabon 0.00 0.00 .. 185.63 0.00 0.25 .. 0.25
Gambia 0.00 0.00 .. .. 0.00 0.02 .. 0.02
Ghana 0.00 0.01 .. .. 0.00 0.06 .. 0.06
Guinea 0.00 0.00 .. .. 0.00 0.00 .. 0.00
Guinea-Bissau 0.00 0.00 .. .. 0.00 0.00 .. 0.00
Kenya 0.00 0.02 .. .. 0.00 0.05 .. 0.05
Lesotho 0.00 .. .. .. 0.00 .. .. ..
Liberia 0.00 .. .. .. 0.00 .. .. ..
Libyan Arab Jamahiriya 0.00 0.01 .. .. 0.00 0.16 .. 0.16
Madagascar 0.00 0.00 .. .. 0.00 0.01 .. 0.01
Malawi 0.00 0.00 .. 119.44 0.00 0.01 .. 0.01
Mali 0.00 0.00 .. 0.00 0.03 .. 0.03
Mauritania 0.00 0.00 .. 0.00 0.13 .. 0.13
Mauritius 0.00 0.04 .. 141.18 0.10 3.22 .. 3.12
Mayotte 0.00 .. .. .. 0.00 .. .. ..
Morocco 0.00 0.48 0.48 182.15 0.01 1.53 1.53 1.52
Mozambique 0.00 0.01 .. .. 0.00 0.03 .. 0.03
Namibia 0.00 0.00 .. .. 0.00 0.01 .. 0.01
Niger b 0.00 0.00 .. .. 0.00 0.00 .. 0.00
Nigeria 0.00 .. .. .. 0.00 .. .. ..
Réunion .. .. 0.09 .. .. .. 11.61 ..
Rwanda 0.00 0.00 .. .. 0.00 0.03 .. 0.03
Sao Tome and Principe 0.00 0.00 .. .. 0.00 0.19 .. 0.19
Senegal 0.00 0.04 .. 107.67 0.02 0.34 .. 0.32
Seychelles a 0.00 0.00 .. 96.80 0.24 3.53 .. 3.29
Sierra Leone 0.00 .. .. .. 0.00 .. .. ..
Somalia 0.00 .. .. .. 0.00 .. .. ..
South Africa 0.02 0.80 1.30 129.83 0.04 1.68 2.67 2.62
Sudan 0.00 0.04 .. .. 0.00 0.11 .. 0.11
Swaziland 0.00 .. .. .. 0.00 .. .. ..
Togo 0.00 0.01 .. .. 0.00 0.08 .. 0.08
Tunisia 0.00 0.13 0.23 144.73 0.03 1.26 2.18 2.15
Uganda 0.00 0.00 .. .. 0.00 0.01 .. 0.01
United Republic of 
Tanzania 

0.00 .. .. .. 0.00 .. .. ..

Zambia 0.00 0.00 .. .. 0.00 0.02 .. 0.02
Zimbabwe 0.00 0.02 .. 34.69 0.04 0.11 .. 0.07

Asia
Afghanistan b 0.00 0.00 .. .. 0.00 0.00 .. 0.00
Bahrain 0.01 0.07 0.08 53.14 1.41 9.68 10.70 9.29
Bangladesh 0.00 .. .. .. 0.00 .. .. ..
Bhutan 0.00 0.00 .. .. 0.00 0.00 .. 0.00
Brunei Darussalam 0.00 0.01 .. 30.65 1.06 2.85 .. 1.79
Cambodia 0.00 0.01 .. 121.67 0.00 0.06 .. 0.06
China 13.54 66.46 83.37 43.83 1.05 5.02 6.24 5.19
Hong Kong, China 1.23 1.87 1.95 9.62 18.28 26.98 27.92 9.64
India 0.14 3.13 5.45 107.89 0.01 0.27 0.46 0.45
Indonesia d 0.02 0.26 0.59 96.97 0.01 0.11 0.25 0.24
Iran, Islamic Republic of a 0.02 .. .. .. 0.03 .. .. ..
Iraq 0.00 .. .. .. 0.00 .. .. ..
Jordan 0.00 0.10 .. 112.36 0.10 1.78 .. 1.68
Kuwait b 0.01 0.03 .. 17.76 0.51 0.76 .. 0.24
Lao People’s Democratic 
Republic

0.00 0.00 .. .. 0.00 0.06 .. 0.06

Lebanon 0.00 0.20 .. .. 0.00 4.88 .. 4.88
Macao, China 0.03 0.11 0.12 34.31 6.22 21.40 22.00 15.78
Malaysia 0.11 1.23 1.71 73.16 0.44 4.53 6.18 5.74
Maldives 0.00 0.01 0.01 82.84 0.18 2.44 3.30 3.13
Mongolia 0.00 0.01 .. 107.36 0.02 0.28 .. 0.27
Myanmar 0.00 0.00 .. .. 0.00 0.00 .. 0.00
Nepal 0.00 0.01 .. .. 0.00 0.05 .. 0.05
Occupied Palestinian 
territory

0.00 0.05 .. .. 0.00 1.34 .. 1.34

Oman 0.00 0.02 0.03 .. 0.00 0.69 1.19 1.19
Pakistan 0.00 0.13 0.17 .. 0.00 0.08 0.10 0.10
Philippines d 0.03 0.97 1.05 111.01 0.03 1.09 1.17 1.14
Qatar 0.00 0.07 .. 123.85 0.44 8.27 .. 7.83
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Fixed broadband subscribers (millions) CAGR (%) Penetration
(subscribers per 100 inhabitants)

Change in 
penetration

Region/Economy 2003 2007 2008 2003-
2007/2008 2003 2007 2008 2003-

2007/2008
Republic of Korea 11.18 14.71 15.32 6.51 23.39 30.36 31.51 8.12
Saudi Arabia 0.02 0.62 .. 126.19 0.11 2.60 .. 2.49
Singapore 0.42 0.86 1.26 24.52 10.05 18.72 26.09 16.04
Sri Lanka 0.00 0.06 .. 118.05 0.01 0.31 .. 0.30
Syrian Arab Republic b 0.00 0.01 .. .. 0.00 0.04 .. 0.04
Taiwan Province of China 3.00 4.64 4.85 10.05 13.27 20.20 21.05 7.78
Thailand 0.02 0.91 1.26 142.73 0.02 1.39 1.97 1.94
Turkey 0.06 4.50 5.80 152.51 0.08 6.38 8.11 8.03
United Arab Emirates 0.03 0.38 88.92 0.74 8.47 .. 7.73
Viet Nam 0.01 1.29 2.05 194.94 0.01 1.52 2.38 2.37
Yemen 0.00 .. 0.02 .. 0.00 .. 0.11 0.11

Latin America and the 
Caribbean
Antigua and Barbuda a 0.00 0.01 .. .. 0.00 8.31 .. 8.31
Argentina 0.26 2.33 3.01 63.52 0.68 5.90 7.57 6.89
Bahamas b 0.03 0.05 .. 14.09 9.49 15.32 .. 5.82
Barbados a 0.00 0.03 .. 130.13 0.37 10.24 .. 9.87
Belize 0.00 0.01 .. 61.53 0.34 2.06 .. 1.71
Bolivia, Plurinational 
State of

0.00 0.03 .. .. 0.00 0.36 .. 0.36

Brazil 1.20 7.72 10.02 52.89 0.68 4.08 5.19 4.51
Chile 0.36 1.31 1.41 31.63 2.27 7.90 8.43 6.16
Colombia 0.06 0.94 1.78 94.16 0.15 2.15 3.68 3.53
Costa Rica 0.01 0.07 0.10 61.20 0.23 1.55 2.25 2.02
Cuba 0.00 0.00 .. .. 0.00 0.02 .. 0.02
Dominica 0.00 0.01 .. 24.96 3.39 8.98 .. 5.59
Dominican Republic 0.00 0.14 0.23 .. 0.00 1.57 2.35 2.35
Ecuador 0.00 0.09 0.16 .. 0.00 0.62 1.12 1.12
El Salvador 0.02 0.09 0.12 45.91 0.29 1.28 1.70 1.42
French Guiana .. .. 0.02 .. .. .. 11.11 ..
Grenada a 0.00 0.01 .. 97.58 0.48 7.19 .. 6.71
Guatemala 0.00 0.12 .. .. 0.00 0.90 .. 0.90
Guyana b 0.00 0.02 .. .. 0.00 2.62 .. 2.62
Haiti 0.00 .. .. .. 0.00 .. .. ..
Honduras 0.00 .. .. .. 0.00 .. .. ..
Jamaica a 0.01 0.09 .. 74.54 0.38 3.42 .. 3.04
Martinique .. .. 0.07 .. .. .. 16.21 ..
Mexico 0.31 4.55 5.70 78.80 0.31 4.29 5.36 5.06
Nicaragua 0.00 0.02 .. 44.13 0.08 0.34 .. 0.26
Panama 0.01 0.14 .. 79.54 0.44 4.31 .. 3.86
Paraguay a 0.00 0.05 .. 168.15 0.02 0.84 .. 0.83
Peru 0.09 0.59 .. 59.39 0.33 2.13 .. 1.80
Saint Kitts and Nevis a 0.00 0.01 .. 48.74 4.18 18.83 .. 14.65
Saint Lucia a 0.00 0.01 .. 65.10 1.25 8.68 .. 7.43
Saint Vincent and the 
Grenadines

0.00 0.01 .. 63.95 0.96 7.74 .. 6.78

Suriname b 0.00 0.00 .. 99.63 0.04 0.51 .. 0.48
Trinidad and Tobago 0.00 0.04 0.04 117.47 0.07 2.73 3.21 3.14
Uruguay 0.01 0.16 0.24 85.95 0.32 4.96 7.33 7.01
Venezuela, Bolivarian 
Republic of

0.12 0.86 1.33 62.60 0.46 3.13 4.80 4.35

Oceania
Fiji 0.00 0.01 .. .. 0.00 1.39 .. 1.39
French Polynesia 0.00 0.02 .. 125.81 0.36 9.00 .. 8.64
Guam .. 0.00 .. .. .. 1.56 .. ..
New Caledonia 0.00 0.02 .. 74.88 0.73 6.50 .. 5.77
Samoa b 0.00 0.00 .. 0.00 0.05 .. 0.05
Solomon Islands 0.00 0.00 0.00 .. 0.00 0.20 0.20 0.20
Tonga a 0.00 0.00 .. 68.18 0.10 0.80 .. 0.70
Vanuatu 0.00 0.00 0.00 131.62 0.01 0.44 0.43 0.42

Transition economies
Albania 0.00 0.01 .. .. 0.00 0.32 .. 0.32
Armenia 0.00 0.00 .. .. 0.00 0.06 .. 0.06
Azerbaijan 0.00 0.01 .. .. 0.00 0.07 .. 0.07
Belarus 0.00 .. 0.25 358.78 0.00 .. 2.59 2.59
Bosnia and Herzegovina a 0.00 0.08 .. 203.36 0.03 2.20 .. 2.18
Croatia b 0.00 0.35 0.47 189.25 0.05 7.77 10.67 10.62
Georgia 0.00 0.04 0.05 104.15 0.03 0.93 1.15 1.12
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Fixed broadband subscribers (millions) CAGR (%) Penetration
(subscribers per 100 inhabitants)

Change in 
penetration

Region/Economy 2003 2007 2008 2003-
2007/2008 2003 2007 2008 2003-

2007/2008
Kazakhstan 0.00 0.27 .. .. 0.00 1.79 .. 1.79
Kyrgyzstan 0.00 0.00 .. .. 0.00 0.06 .. 0.06
Montenegro 0.00 0.01 .. .. 0.00 2.30 .. 2.30
Republic of Moldova 0.00 0.05 0.08 162.92 0.02 1.32 2.10 2.09
Russian Federation a 0.13 4.39 7.01 123.76 0.09 3.02 4.95 4.86
Serbia .. 0.33 .. .. .. 4.41 .. ..
Tajikistan 0.00 .. .. .. 0.00 .. .. ..
The former Yugoslav 
Republic of Macedonia

0.00 0.08 0.17 .. 0.00 4.06 8.18 8.18

Turkmenistan 0.00 .. .. .. 0.00 .. .. ..
Ukraine 0.00 0.80 .. .. 0.00 1.72 .. 1.72
Uzbekistan b 0.00 0.01 .. 31.72 0.01 0.03 .. 0.02

Source: UNCTAD on the basis of ITU and national sources.
a Estimates for 2003.
b Estimates for 2007.
c Estimates  for 2008.
d Estimates for every reported year.
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Annex table II.1   Use of computers by enterprise size (per cent).a

Corresponds to the core  indicator ‘Proportion of businesses using computers’ (B1)

Economy/Group Reference year “0-9
employees”

“10-49
employees”

“50-249
employees”

“250+
employees” Total

Developed economies
Australia h 2006 87 97 100 100 89
Austria 2007 .. 98 100 100 98
Belgium 2007 .. 98 99 100 98
Bermuda d, g, I 2006 82 82 82 .. 82
Bulgaria 2007 .. 82 96 99 85
Cyprus 2007 .. 94 100 100 95
Czech Republic u 2007 .. 97 99 99 97
Denmark j 2007 .. 99 99 100 99
Estonia u 2007 .. 94 99 100 95
Finland 2007 .. 99 100 100 99
France j 2007 .. .. .. .. 99
Germany u 2007 .. 97 100 100 97
Greece 2007 .. 97 99 100 97
Hungary u 2007 .. 90 98 98 91
Iceland 2006 .. 100 100 100 100
Ireland u 2007 .. 96 99 100 97
Italy 2007 .. 96 100 100 97
Latvia 2007 .. 94 99 99 95
Lithuania u 2007 .. 89 98 100 91
Luxembourg 2007 .. 97 99 99 97
Malta 2007 .. 97 99 100 97
Netherlands 2007 .. 100 100 100 100
New Zealand b 2006 89 96 99 99 94
Norway 2007 .. 98 99 98 98
Poland 2007 .. 94 100 100 95
Portugal 2007 .. 94 99 100 95
Romania 2007 .. 80 91 97 82
Slovakia u 2007 .. 99 99 98 99
Slovenia 2007 .. 97 99 100 98
Spain u 2007 .. 98 100 100 98
Sweden u 2007 .. 96 99 100 97
Switzerland e 2005 95 99 99 100 99
United Kingdom u 2007 .. 95 99 100 96

Developing economies
Argentina 2006 100 100 100 100 100
Brazil b, f, k 2007 .. 93 100 100 94
Chile 2005 .. .. .. .. 60
Colombia l 2006 69 87 97 98 89
Cuba 2007 86 93 93 96 94
Egypt d, e, f 2008 6 40 80 97 40
Hong Kong, China d 2007 60 88 99 100 64
India m 2005 28 56 74 92 55
Mauritius b, d 2006 18 91 100 100 91
Mongolia d 2006 .. .. .. .. 37
Panama c 2006 65 87 98 97 79
Qatar 2005 31 76 99 97 59
Republic of Korea d 2006 42 97 100 100 46
Singapore 2007 68 92 100 100 73
Thailand d, n 2007 20 84 98 100 22
Turkey 2004 86 96 100 88
Uruguay b, o 2005 48 79 82 96 68

Transition economies
Azerbaijan g 2007 10 37 50 77 23
Belarus p 2005 .. .. .. .. 84
Croatia 2007 .. 96 100 100 97
Kazakhstan 2007 56 90 96 100 79
Kyrgyzstan g 2007 49 93 95 98 80
Russian Federation g, r 2006 .. 89 98 100 93
Serbia 2007 .. 90 98 100 92
The former Yugoslav 
Republic of Macedonia b, q

2007 73 89 97 100 75

Sources: UNCTAD Information Economy Database and Eurostat.
a Data collected through national surveys and censuses conducted between 2004 and 2008. Due to differences in methodology and timeliness of 

underlying data, comparisons across countries and over time should be made with caution. Different countries report data for different economic 
activities. Unless otherwise specified, data refer to enterprises which cover ISIC Rev.3.1 activities specified in annex tables II.3 and II.4. 

b Estimates.
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c Provisional data.
d Data refer to establishments.
e Data refer to the sample and have not been extrapolated to the target population.
f Due to changes in the sampling frame/methodology, the data for the reference year should not be compared with the data for previous years.
g  Data include ISIC Rev.3.1.Section L - ‘Public administration and defence; compulsory social security’. 
h  Data refer to the year ended 30 June 2006.
i  Category ‘50-249’ refer to enterprises with 50 or more employees.
j  Data cover NACE Rev.1 sections D, F, G, H, I, K, O.
k  Category ‘10-49’ refer to enterprises with 9-49 employees. 
l  Category ‘0-9’ refer to establishments with 1-10 employees.
m  Data cover only ISIC Rev.3.1 section D -’Manufacturing’.
n  Categories ‘0-9’, ‘10-49’, ‘50-249’, ‘250+’ refer to establishments with ‘1-15’, ‘16-50’, ‘50-200’ and ‘200+’ employees respectively.
o  Category ‘0-9’ refer to enterprises with 5-9 employees. Data cover ISIC Rev. 3.1 sections D, E, G, H, I, K71-74, M, N.
p  Data cover ISIC Rev. 3.1 sections A-K, M-O.
q  Category ‘0-9’ refer to enterprises with 5-9 employees. Data cover NACE Rev.1 sections D, F, G, I, K, groups 55.1, 55.2, 92.1 and 92.2 .
r  Small private enterprises not surveyed. Category ‘10-49’ refer to state-owned enterprises with 1-50 employees.
s  Categories ‘50-249’ and ‘250+’ refer to entreprises with ‘50-299’ and ‘300 or more’ employees respectively.
t  Data refer to enterprises with 100 or more employees. Categories ‘50-249’ and ‘250+’ refer to enterprises with ‘100-299’ and ‘300 or more’ 

employees respectively.
u  Data do not cover enterprises active in ‘Electricity, gas and water supply’ (NACE Rev.1. section E). 

STATISTICAL ANNEX
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Annex table II.2   Use of Internet by enterprise size (per cent) a

Corresponds to the core indicator ‘Proportion of businesses using the Internet’ (B3)

Economy/Group Reference Year 0-9
employees

10-49
employees

50-249
employees

250+
employees Total

Developed economies
Australia h 2006 79 93 98 100 81
Austria 2007 .. 97 99 100 97
Belgium 2007 .. 96 99 99 97
Bermuda d, g, i 2006 71 71 71 .. 71
Bulgaria 2007 .. 70 92 98 75
Canada s 2007 .. 94 99 100 95
Cyprus 2007 .. 86 99 100 88
Czech Republic 2007 .. 94 99 99 95
Denmark j 2007 .. 97 98 99 98
Estonia 2007 .. 93 99 100 94
Finland 2007 .. 99 100 100 99
France j 2007 .. 96 100 100 96
Germany 2007 .. 94 99 100 95
Greece 2007 .. 92 98 99 93
Hungary 2007 .. 85 96 98 86
Iceland 2006 .. 99 100 100 99
Ireland 2007 .. 94 99 100 95
Italy 2007 .. 94 99 99 94
Japan e, t 2007 .. 98 99 99
Latvia 2007 .. 84 97 98 86
Lithuania 2007 .. 86 98 100 89
Luxembourg 2007 .. 94 97 99 94
Malta 2007 .. 94 97 100 95
Netherlands 2007 .. 99 99 99 99
New Zealand b 2006 85 94 98 98 91
Norway 2007 .. 95 99 98 96
Poland 2007 .. 90 99 100 92
Portugal 2007 .. 88 98 100 90
Romania 2007 .. 63 80 95 67
Slovakia 2007 .. 98 99 98 98
Slovenia 2007 .. 96 99 100 96
Spain 2007 .. 94 99 100 94
Sweden 2007 .. 94 99 99 95
Switzerland e 2005 93 97 99 100 98
United Kingdom 2007 .. 92 99 100 94

Developing economies
Argentina 2006 67 90 98 100 95
Brazil b, f, k 2007 .. 90 98 99 91
Chile 2005 .. .. .. .. 49
Colombia l 2006 58 83 96 97 86
Cuba 2007 86 80 65 71 70
Egypt d, e, f 2008 2 20 53 83 24
Hong Kong, China d 2007 56 83 92 100 60
Mauritius b, d 2006 18 82 95 100 84
Panama c 2006 52 75 95 97 68
Qatar 2005 19 58 99 81 45
Republic of Korea d 2006 40 96 100 100 44
Singapore 2007 62 88 100 100 67
Thailand d, n 2007 11 64 87 95 13
Turkey 2004 .. 78 92 99 80
Uruguay b, o 2005 31 66 79 94 54

Transition economies
Azerbaijan g 2007 4 17 25 58 11
Belarus p 2005 .. .. .. .. 38
Croatia 2007 .. 92 98 100 93
Kazakhstan 2007 37 70 78 92 62
Kyrgyzstan g 2007 27 27 34 50 30
Russian Federation g, r 2006 .. 46 74 92 61
Serbia 2007 .. 86 86 94 87
The former Yugoslav 
Republic of Macedonia b, q

2007 46 70 82 97 48

Sources: UNCTAD Information Economy Database and Eurostat.
Notes: see notes for annex table II.1.
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Annex table II.5.  Internet applications by enterprises (per cent). Enterprises with 10 or more employees. a

Corresponds to the core indicators B5, B7, B8, B12
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Economy/Group
Refer-
ence
year

B5 B7 B8 B12.a B12.b.i B12.b.ii B12.b.iii B12.c B12.d B12.e B12.f

Developed economies

Australia h 2006 55 27 49 .. 51 .. .. 88 74 .. ..
Austria k 2007 78 20 56 .. 45 60 .. 85 81 .. ..
Belgium k 2007 72 18 53 .. 55 .. .. 87 51 .. ..
Bermuda d, g 2006 43 6 24 .. .. .. .. .. .. .. ..
Bulgaria k 2007 31 2 5 .. 23 40 .. 44 45 .. ..
Canada 2007 70 13 65 .. .. .. .. .. .. .. ..
Cyprus k 2007 47 6 22 .. 57 .. .. 54 54 .. ..
Czech Republic k, x 2007 71 10 32 .. 73 .. .. 88 .. .. ..
Denmark j, k 2007 84 33 59 .. 53 83 .. 93 .. .. ..
Estonia k, x 2007 62 6 20 .. 51 .. .. 93 .. .. ..
Finland k 2007 81 13 55 .. 68 .. .. 90 94 .. ..
France j, k 2007 57 .. 25 61 .. 76 69 .. ..
Germany k, x 2007 78 25 60 .. 69 .. .. 76 56 .. ..
Greece k 2007 60 8 15 .. 64 71 .. 72 82 .. ..
Hungary k, x 2007 47 6 19 .. 36 .. .. 66 55 .. ..
Iceland i 2006 77 31 58 .. .. 85 .. 90 99 .. ..
Ireland k, x 2007 64 22 53 .. 42 .. .. 81 89 .. ..
Italy k 2007 57 4 29 .. 55 74 .. 85 84 .. ..
Japan e, t 2007 84 20 35 .. .. .. .. .. .. .. ..
Latvia k 2007 39 4 14 .. 49 42 .. 79 45 .. ..
Lithuania k, x 2007 48 15 21 .. 58 .. .. 83 76 .. ..
Luxembourg k 2007 63 11 34 .. 48 .. .. 75 85 .. ..
Malta k 2007 61 14 36 .. 48 74 .. 78 77 .. ..
Netherlands k 2007 80 28 41 .. 34 .. .. 85 81 .. ..
New Zealand b, l 2006 59 35 57 .. .. 64 .. 82 73 28 ..
Norway k 2007 72 31 67 .. 86 .. .. 85 71 .. ..
Poland k 2007 53 9 22 .. 45 .. .. 74 64 .. ..
Portugal k 2007 42 7 20 .. 38 .. .. 73 72 .. ..
Romania k 2007 28 3 9 .. 44 39 .. 42 42 .. ..
Slovakia k, x 2007 70 7 19 .. 74 .. .. 88 85 .. ..
Slovenia 2007 67 10 24 .. 74 .. .. 91 83 .. ..
Spain k,x 2007 49 8 18 .. 31 .. .. 81 58 .. ..
Sweden k, x 2007 85 26 71 .. 70 .. .. 90 79 .. ..
Switzerland e, m 2005 90 23 57 .. 96 .. 58 83 56 21 22
United Kingdom k, x 2007 75 17 59 .. 45 .. .. 74 54 .. ..

Developing economies

Argentina 2006 72 43 46 93 85 72 .. 81 55 41 7
Brazil b, f, n 2007 44 42 59 90 87 61 82 71 82 45 12
Colombia o 2006 44 39 37 86 61 49 54 74 51 45 10
Cuba p 2007 26 2 3 70 70 70 70 10 39 2
Egypt d, e, f 2008 18 4 4 24 20 12 9 8 4 11 8
Hong Kong, China d, q 2007 45 4 22 83 82 64 38 26 35
Mauritius b, d 2006 39 29 31 .. .. .. .. .. .. .. ..
Panama c 2006 .. 31 35 78 65 54 49 56 29 31 ..
Qatar 2005 68 35 28 .. .. .. .. .. .. .. ..
Republic of Korea d 2006 58 7 34 88 55 46 72 64 38 35 10
Singapore 2007 63 36 37 89 86 80 86 57 83 37
Thailand k, r 2007 36 8 11 51 41 .. 68 8 .. 18 13
Turkey s 2004 48 .. .. .. 55 45 61 46 41 3
Uruguay b, u 2005 27 25 25 66 52 45 25 35 23 35 3

Transition economies

Azerbaijan g 2007 4 .. 2 .. .. 9 .. 7 6 .. ..
Croatia 2007 52 12 20 .. .. 46 .. 81 51 .. ..
Kazakhstan 2007 18 22 23 71 48 39 67 38 33 35 4
Kyrgyzstan g 2007 9 .. .. 27 .. 3 .. .. .. .. 2
Russian Federation g, w 2006 21 13 21 58 35 29 55 11 33 .. 3
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Proportion of enterprises: Proportion of enterprises using the Internet for:
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Economy/Group
Refer-
ence
year

B5 B7 B8 B12.a B12.b.i B12.b.ii B12.b.iii B12.c B12.d B12.e B12.f

Serbia k 2007 53 15 17 .. 47 44 .. 56 52 .. ..
The former Yugoslav 
Republic of Macedonia b, v

2007 39 4 8 .. 39 50 .. 46 52 .. ..

Sources: UNCTAD Information Economy Database and Eurostat.
a  Data collected through national surveys and censuses conducted between 2004 and 2008. Due to differences in methodology and timeliness of 

underlying data, comparisons across countries and over time should be made with caution. Different countries report data for different economic 
activities. Unless otherwise specified, data refer to enterprises which cover ISIC Rev.3.1 activities specified in annex table II.4. 

b Estimates
c Provisional data
d Data refer to establishments.
e Data refer to the sample and have not been extrapolated to the target population.
f Due to changes in the sampling frame/methodology, the data for the reference year should not be compared with the data for previous years.
g Data include ISIC Rev.3.1.section L - ‘Public administration and defence; compulsory social security’. 
h  Data refer to the year ended 30 June 2006. B12.b.i refers to enterprises gathering information or researching for assessing or development of 

businesses’ range of products, services, processes or methods; monitoring competitors and identifying future market trends. B12.d refers to 
enterprises making electronic lodgements with government organizations.

i B12.c excludes enterprises of ISIC-Rev.3.1.section J ‘Financial intermediation’.
j Data cover NACE Rev.1 sections D, F, G, H, I, K, O.
k B12.b.i. refers to enterprises using the Internet for market monitoring (e.g. prices).
l B12.e refers to enterprises providing customer services (B12.e) and delivering products online (B12.f).
m  B12.e refers to enterprises providing after-sales services. B12.f refers to enterprises delivering and/or offering products/services on firm homepage.
n Data refer to national projection for enterprises with more than 9 employees. 
o Data refer to enterprises with 11 or more employees.
p Estimates for indicators B12.a-f.
q  B12.b.i includes also other information searches and research (B12.b.iii). B12.b.ii includes transactions with government organizations/public 

authorities (B12.d).
r  Data refer to establishments with 16 or more employees. B12.e refers to establishments using the Internet for advertising own goods and 

services.
s B12.d includes enterprises using the Internet for e-procurement to government organizations.
t Data refer to enterprises with 100 or more employees.
u Data cover ISIC Rev. 3.1 sections D, E, G, H, I, K71-74, M, N.
v Data under B7, B8, B12.b.ii, B12.d refer to 2006. Data cover NACE Rev.1 sections D, F, G, I, K, groups 55.1, 55.2, 92.1 and 92.2 .
w  Small private enterprises not surveyed. B12.c refers to enterprises using the Internet for payment of delivered products. B12.d refers to enter-

prises using the Internet for lodging statistical forms and fiscal declarations.
x Data do not cover enterprises active in ‘Electricity, gas and water supply’ (NACE Rev.1. section E).
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Annex table III.1. Exports of ICT goods, 1998, 2003 and 2007 (millions of dollars) c

Economy/Group 1998 2003 2007

Compound annual 
growth rate (CAGR) (%)

2003 -
2006/2007

World 813,289.6 1,130,721.0 1,730,482.8

Developed economies 502,903.9 574,814.9 734,326.9

America 149,680.6 148,647.4 183,087.7
Canada 14,572.7 12,015.4 18,463.9 11.3
United States of America 135,107.6 136,630.6 164,622.9 4.8

Asia 98,672.8 111,765.8 115,454.3
Israel 5,060.6 5,111.0 3,255.6 -10.7
Japan 93,612.2 106,654.9 112,198.7 1.3

Europe 252,378.4 312,088.6 432,762.1
Andorra a 1.4 12.3 .. 11.8
Austria 4,073.7 6,627.5 9,602.5 9.7
Belgium 9,562.9 12,487.6 12,814.8 0.6
Bulgaria 31.2 160.3 442.0 28.9
Cyprus 14.4 17.8 94.7 52.0
Czech Republic 1,513.0 5,922.4 17,945.7 31.9
Denmark 3,861.9 5,136.3 6,271.0 5.1
Estonia 461.6 881.3 826.6 -1.6
Finland 8,656.4 11,085.0 15,409.2 8.6
France 32,256.6 28,211.1 32,790.3 3.8
Germany 47,516.7 70,348.5 104,715.7 10.5
Greece 257.3 455.3 699.7 11.3
Hungary 4,760.6 11,966.5 23,194.0 18.0
Iceland 3.6 16.8 17.1 0.5
Ireland 18,637.3 22,565.0 23,531.7 1.1
Italy 11,890.0 12,547.0 15,767.6 5.9
Latvia 44.7 54.4 311.6 54.7
Lithuania 158.0 348.0 700.3 19.1
Luxembourg .. 1,102.8 1,143.1 0.9
Malta 1,004.0 1,286.7 1,491.6 3.8
Netherlands 31,583.7 45,504.9 70,620.8 11.6
Norway 1,513.1 1,471.4 2,687.9 16.3
Poland 1,295.1 2,651.8 8,587.4 34.1
Portugal 1,465.0 2,716.0 4,299.5 12.2
Romania 61.6 665.6 1,265.5 17.4
Slovakia 386.4 1,032.2 8,779.0 70.8
Slovenia 351.5 535.6 761.3 9.2
Spain 5,682.8 7,615.5 8,193.8 1.8
Sweden 13,224.5 11,374.4 16,044.0 9.0
Switzerland 4,090.1 4,236.6 6,194.1 10.0
United Kingdom 48,019.2 43,052.2 37,559.6 -3.4

Oceania 2,172.1 2,313.1 3,022.8
Australia 1,873.2 1,948.2 2,453.7 5.9
New Zealand 298.9 364.9 569.1 11.8

Developing economies 309,269.2 553,764.3 992,587.2

Africa 1,162.7 1,758.1 2,985.9 14.2
Algeria 1.8 2.1 2.8 7.3
Benin 0.2 0.1 .. ..
Botswana .. 4.5 9.8 21.5
Burkina Faso 1.2 1.1 .. ..
Burundi 0.0 0.5 0.8 11.8
Cameroon a .. 2.2 .. -24.0
Cape Verde 0.8 .. 1.3 ..
Central African Republic 0.2 0.0 .. ..
Comoros a 0.0 0.0 .. -56.7
Côte d’Ivoire 7.3 18.6 34.5 16.6
Egypt 2.5 4.3 6.3 10.5
Eritrea .. 0.0 .. ..
Ethiopia .. 0.0 3.3 238.9
Gabon a 6.5 3.6 .. 2.5
Gambia 0.1 0.0 0.0 -9.9
Ghana 0.6 0.6 0.7 4.1
Guinea 0.1 .. .. ..
Kenya 0.7 8.2 39.6 48.2
Lesotho .. 9.5 .. ..

STATISTICAL ANNEX
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Economy/Group 1998 2003 2007

Compound annual 
growth rate (CAGR) (%)

2003 -
2006/2007

Madagascar 0.7 2.8 8.9 33.8
Malawi 0.3 0.0 3.1 193.9
Mali 0.3 1.2 2.4 19.5
Mauritius 13.4 52.3 96.6 16.6
Mayotte .. 0.1 0.9 66.4
Morocco 442.8 693.5 836.6 4.8
Mozambique .. 2.8 3.8 8.3
Namibia .. 30.0 22.9 -6.5
Niger 0.6 0.5 1.8 40.4
Nigeria a 0.1 0.4 .. 52.7
Rwanda 0.0 1.3 1.5 5.3
Sao Tome and Principe .. .. 0.0 ..
Senegal 2.6 3.1 8.2 27.7
Seychelles 0.6 0.4 0.2 -14.8
South Africa 466.6 615.0 1142.4 16.7
Sudan 3.9 .. .. ..
Swaziland .. 6.8 0.0 -71.0
Togo 1.0 0.2 0.3 3.4
Tunisia 198.2 289.0 640.3 22.0
Uganda 0.5 2.7 92.4 140.9
United Republic of Tanzania 4.4 0.5 7.9 104.1
Zambia 4.5 0.2 5.2 136.9
Zimbabwe .. .. 11.2 ..

Asia 280,821.7 511,839.1 929,866.5
Bahrain .. 9.8 16.5 13.9
Bangladesh a 0.1 5.2 .. 33.0
Bhutan 0.0 .. .. ..
Brunei Darussalam a 22.2 15.6 .. -2.5
Cambodia .. 2.4 .. ..
China 27,419.4 123,303.4 355,568.4 30.3
Hong Kong, China 39,837.5 78,056.5 148,083.9 17.4
India 317.4 1,261.9 1,876.8 10.4
Indonesia b 2,575.0 6,280.2 5,997.9 -1.1
Iran, Islamic Republic of a 1.7 25.6 .. 36.8
Jordan 10.0 84.6 495.8 55.6
Kuwait .. 24.6 .. ..
Lebanon 13.0 14.9 .. ..
Macao, China a 49.6 69.8 .. 17.1
Malaysia 37,459.7 53,134.0 73,187.1 8.3
Mongolia 1.0 0.2 1.2 65.0
Nepal 0.8 0.6 .. ..
Occupied Palestinian territory .. .. 3.0 ..
Oman 82.6 44.3 448.1 78.3
Pakistan .. 16.8 91.2 52.7
Philippines 19,404.4 24,157.9 14,673.5 -11.7
Qatar 15.2 25.2 13.5
Republic of Korea 33,905.7 66,545.3 97,370.6 10.0
Saudi Arabia 103.5 144.6 910.6 58.4
Singapore 60,587.0 77,930.2 108,324.7 8.6
Sri Lanka .. 110.0 .. ..
Syrian Arab Republic .. 1.2 64.3 169.6
Taiwan Province of China 42,517.2 56,706.9 85,342.2 10.8
Thailand 15,471.4 20,845.1 34,150.5 13.1
Turkey 1,042.6 2,124.8 3,227.7 11.0
Viet Nam a .. 907.4 .. 31.2
Yemen .. .. 7.4 ..

Latin America and the Caribbean 27,264.0 40,156.7 59,724.7
Anguilla 0.2 0.3 14.9
Antigua and Barbuda .. .. 9.5 ..
Argentina 143.3 130.0 307.1 24.0
Bahamas 5.4 2.5 2.2 -3.5
Barbados 25.3 16.5 16.8 0.4
Belize 0.2 0.5 0.1 -28.7
Bolivia, Plurinational State of 12.3 11.7 0.2 -64.2
Brazil 1,189.8 2,331.9 3,171.8 8.0
Chile 22.7 36.9 94.1 26.4
Colombia 13.2 36.4 63.2 14.8
Costa Rica 1,114.9 1,540.7 2,531.1 13.2
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Economy/Group 1998 2003 2007

Compound annual 
growth rate (CAGR) (%)

2003 -
2006/2007

Cuba a .. 34.8 .. 17.6
Dominica .. 0.1 0.1 12.0
Ecuador 2.1 7.4 46.6 58.4
El Salvador 1.6 7.6 14.9 18.6
Grenada a 6.0 0.8 .. -7.9
Guatemala 2.1 13.2 28.9 21.6
Guyana 0.3 0.5 8.8 107.4
Honduras 11.9 0.9 5.5 59.0
Jamaica 2.8 3.9 5.1 6.6
Mexico 24,678.2 35,905.8 53,342.6 10.4
Montserrat .. 0.2 0.1 -18.0
Nicaragua 0.7 1.2 2.3 17.2
Panama 0.0 0.8 0.0 -81.2
Paraguay 2.4 1.9 5.0 26.6
Peru 7.2 12.6 14.3 3.2
Saint Kitts and Nevis .. 0.2 13.2 189.2
Saint Lucia a 2.9 8.1 .. 1.2
Saint Vincent and the Grenadines 0.3 0.8 6.9 71.9
Trinidad and Tobago 6.7 10.9 26.0 24.1
Turks and Caicos Islands .. 0.1 .. ..
Uruguay 3.4 3.0 8.0 27.5
Venezuela, Bolivarian Republic of a 8.3 34.7 .. -8.5

Oceania 20.8 10.3 10.1
Fiji .. 0.4 5.6 88.3
French Polynesia 8.5 1.7 1.1 -9.0
New Caledonia .. 1.6 2.8 13.8
Papua New Guinea 12.3 6.5 .. ..
Samoa .. 0.1 0.5 59.5
Tuvalu .. 0.0 .. ..
Vanuatu .. .. 0.1 ..

Transition economies 1,116.5 2,141.9 3,568.6

Albania 3.0 4.1 11.0 27.7
Armenia .. 5.0 19.0 39.6
Azerbaijan 11.2 1.9 11.3 55.4
Belarus 158.2 162.9 182.2 2.8
Bosnia and Herzegovina .. 5.0 20.0 41.4
Croatia 161.7 412.2 675.9 13.2
Georgia 1.4 2.1 4.4 20.7
Kazakhstan 13.6 34.8 31.0 -2.8
Kyrgyzstan .. 1.1 8.9 69.8
Republic of Moldova 7.5 7.6 34.3 45.7
Russian Federation 609.0 896.1 1,679.8 17.0
Serbia .. .. 131.7 ..
The former Yugoslav Republic of 
Macedonia

2.2 8.1 13.8 14.3

Ukraine 148.9 601.0 745.3 5.5
Least developed countries (LDCs) 21.6 34.9 147.7

Source: UNCTAD on the basis of United Nations Comtrade data.
a CAGR 2003-2006.
b Data for 1998 include East Timor.
c Information used in this report on trade in ICT goods is based on COMTRADE data extracted in April–May 2009. The data are based on the 

Harmonized System (HS) classification. ICT goods are defined here following the OECD HS-96 definition (2003). Depending on economies and 
years, trade flows have been reported to COMTRADE either under the HS-96, HS-02 or HS-07 definition. However, in the cases listed below, 
data were available only in HS-92. UNCTAD has devised a mechanism to allow for an approximate conversion of the trade data on ICT goods 
from the HS-92 to the HS-96 nomenclature. This enables more complete geographical and time coverage. For data reported under HS-02 and 
HS-07, COMTRADE proposes an automatic conversion to HS-96. 
In the following cases, HS-92 was the basis for the data: Anguilla (2000–2007); Azerbaijan (1998); Bahrain (2000–2001); Bangladesh (1998, 
2000–2001); Barbados (1998–1999); Bhutan (1998); Brunei Darussalam (1998, 2001); Burkina Faso (1998–2000); Burundi (1998–2002); 
Cameroon (1998, 1999 only for imports); Central African Republic (2004–2005); Comoros (1998–2007); Côte d’Ivoire (1998–2000, 
2002–2003); Egypt (1998–2007); Ethiopia (1998–2000); Ghana (1998–2002); Grenada (1998–1999); Kazakhstan (1999); Kiribati (1998–1999); 
Kuwait (2000–2004); Lesotho (2000–2004); Malawi (1998, exports only); Montserrat (2000); Morocco (1998–2000); Nigeria (1998); Oman 
(1998–1999); Papua New Guinea (1998, 2000); Philippines (1998–1999); Republic of Moldova (1998–1999); Rwanda (1998–1999); Saint Lucia 
(1998–1999); Saudi Arabia (1998); Seychelles (2003–2004, 2007); Sierra Leone (2002); Sudan (1998); Suriname (1999–2001); Taiwan, Province 
of China (1998–1999); Thailand (1998); Tonga (2000–2007); Trinidad and Tobago (1998); Tunisia (1998–1999); Tuvalu (2001–2006); Ukraine 
(1998–2000); Vanuatu (2000). 
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Annex table III.2.  Economies with the largest increases and declines in their market share of ICT goods exports,
1998-2007 a

Economy Share of the world market of ICT goods exports (per cent) Change in market share
1998 2007 1998-2007

Largest increases in market share

China 3.37 20.55 17.18
Hong Kong, China 4.90 8.56 3.66
Republic of Korea 4.17 5.63 1.46
Czech Republic 0.19 1.04 0.85
Hungary 0.59 1.34 0.75
Slovakia 0.05 0.51 0.46
Poland 0.16 0.50 0.34
Germany 5.84 6.05 0.21
Netherlands 3.88 4.08 0.20
Thailand 1.90 1.97 0.07
India 0.04 0.11 0.07
Portugal 0.18 0.25 0.07
Romania 0.01 0.07 0.07
Turkey 0.13 0.19 0.06
Austria 0.50 0.55 0.05

Largest declines in market share

United States of America 16.61 9.51 -7.10
Japan 11.51 6.48 -5.03
United Kingdom 5.90 2.17 -3.73
France 3.97 1.89 -2.07
Philippines 2.39 0.85 -1.54
Singapore 7.45 6.26 -1.19
Ireland 2.29 1.36 -0.93
Canada 1.79 1.07 -0.72
Sweden 1.63 0.93 -0.70
Italy 1.46 0.91 -0.55
Belgium 1.18 0.74 -0.44
Israel 0.62 0.19 -0.43
Malaysia 4.61 4.23 -0.38
Taiwan Province of China 5.23 4.93 -0.30
Spain 0.70 0.47 -0.23

Source: UNCTAD on the basis of United Nations Comtrade data.
a See notes to annex table III.1.



121

Annex table III.3. Imports of ICT goods, 1998, 2003 and 2007 (millions of dollars) c

Economy/Group 1998 2003 2007
CAGR (%)
2003-

2006/2007

World 818,888.5 1,156,810.3 1,811,599.9

Developed economies 544,297.1 665,630.8 952,421.7

America 195,491.6 225,381.9 309,300.2
Canada 26,566.8 25,503.4 35,907.3 8.9
United States of America 168,899.2 199,853.6 273,360.3 8.1

Asia 44,481.3 64,917.5 81,421.8
Israel 3,566.2 3,697.2 5,625.1 11.1
Japan 40,915.1 61,220.3 75,796.7 5.5

Europe 294,267.8 362,180.1 540,526.6
Andorra 87.4 187.4 .. ..
Austria 6,797.9 8,590.3 11,721.0 8.1
Belgium 11,104.8 14,326.4 17,682.6 5.4
Bulgaria 248.4 738.7 1,795.8 24.9
Cyprus 227.1 307.0 480.2 11.8
Czech Republic 2,966.1 7,120.6 18,473.4 26.9
Denmark 5,080.5 6,873.4 9,422.7 8.2
Estonia 650.1 1,070.0 1,193.0 2.8
Faroe Islands a 26.0 33.2 .. 15.5
Finland 5,106.6 5,867.2 10,950.5 16.9
France 34,561.5 35,836.7 48,828.9 8.0
Germany 55,646.8 73,803.8 105,501.9 9.3
Greece 2,245.2 2,833.0 4,786.7 14.0
Hungary 4,722.5 10,424.6 19,541.0 17.0
Iceland 217.3 228.8 432.8 17.3
Ireland 13,559.2 14,049.7 17,610.1 5.8
Italy 20,171.3 24,015.5 31,448.8 7.0
Latvia 252.7 365.2 985.6 28.2
Lithuania 359.7 592.4 1,517.1 26.5
Luxemburg .. 1,241.0 1,496.5 4.8
Malta 922.6 1,129.3 1,223.1 2.0
Netherlands 32,910.6 44,028.6 65,822.5 10.6
Norway 3,633.1 3,939.6 7,017.7 15.5
Poland 4,382.1 5,930.5 14,000.6 24.0
Portugal 3,238.1 4,452.1 6,778.1 11.1
Romania 1,054.1 2,087.6 5,125.9 25.2
Slovakia 1,138.4 1,932.0 8,133.7 43.2
Slovenia 608.9 830.5 1,424.5 14.4
Spain 11,678.7 16,345.4 30,850.4 17.2
Sweden 10,812.6 10,223.7 16,651.0 13.0
Switzerland 7,796.0 8,307.2 10,907.4 7.0
United Kingdom 52,061.6 54,468.6 68,722.8 6.0

Oceania 10,056.4 13,151.2 21,173.1
Australia 8,666.9 11,263.3 18,357.8 13.0
New Zealand 1,389.4 1,887.9 2,815.3 10.5

Developing economies 270,179.0 483,490.5 830,296.8

Africa 8,390.4 10,358.5 19,850.1
Algeria 559.7 1,104.4 1,598.8 9.7
Benin 27.7 32.7 .. ..
Botswana .. 283.1 220.6 -6.0
Burkina Faso 27.7 33.6 .. ..
Burundi 7.2 6.8 10.8 12.2
Cameroon 30.9 78.5 .. ..
Cape Verde 15.6 13.0 27.6 20.7
Central African Republic 2.2 2.7 .. ..
Comoros 2.1 3.2 5.6 14.8
Côte d’Ivoire 104.9 114.1 283.0 25.5
Egypt 830.6 475.8 1,299.5 28.6
Eritrea .. 22.5 .. ..
Ethiopia 81.4 182.3 411.6 22.6
Gabon a 58.1 60.1 .. 24.0
Gambia 11.9 7.3 14.9 19.5
Ghana 87.2 148.8 450.9 31.9
Guinea 25.3 .. .. ..
Kenya 158.9 164.0 502.8 32.3

STATISTICAL ANNEX
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Economy/Group 1998 2003 2007
CAGR (%)
2003-

2006/2007

Lesotho .. 22.4 .. ..
Madagascar 30.5 56.1 131.0 23.6
Malawi .. 32.3 51.7 12.5
Mali 19.3 51.9 91.7 15.3
Mauritania a .. 8.9 .. 35.6
Mauritius 85.6 153.6 238.3 11.6
Mayotte .. 13.6 29.0 20.9
Morocco 826.5 944.4 2,130.2 22.5
Mozambique .. 89.3 118.7 7.4
Namibia .. 92.8 232.2 25.8
Niger 8.8 33.0 42.3 6.5
Nigeria a 228.1 768.0 .. 27.2
Rwanda 8.3 21.4 55.8 27.1
Sao Tome and Principe .. 1.9 2.9 10.4
Senegal 70.9 77.2 194.3 26.0
Seychelles 19.2 12.6 28.5 22.6
South Africa 4,237.2 3,938.8 7,707.1 18.3
Sudan 70.3 211.3 1,821.9 71.4
Swaziland .. 37.4 43.7 4.0
Togo 27.8 11.3 33.1 30.8
Tunisia 471.1 743.3 1,124.8 10.9
Uganda 59.9 92.8 350.5 39.4
United Republic of Tanzania 111.8 130.8 369.1 29.6
Zambia 83.6 80.6 155.5 17.9
Zimbabwe .. .. 71.7 ..

Asia 219,183.3 421,586.5 732,015.4
Bahrain .. 229.7 264.3 3.6
Bangladesh a 189.4 318.1 .. 52.6
Bhutan 6.4 .. .. ..
Brunei Darussalam a 123.4 110.4 .. 0.2
Cambodia .. 33.1 .. ..
China 25,513.6 110,530.2 255,195.1 23.3
Hong Kong, China 46,383.7 82,686.4 154,416.2 16.9
India 2,122.1 6,867.9 18,091.2 27.4
Indonesia b 1,041.4 1,332.0 3,993.3 31.6
Iran, Islamic Republic of a 1,119.5 1,676.3 .. -22.6
Jordan 160.9 346.6 1,140.8 34.7
Kuwait .. 559.5 .. ..
Lebanon 360.0 299.0 .. ..
Macao, China a 94.7 308.9 .. 17.4
Malaysia 24,646.4 37,662.9 52,899.8 8.9
Maldives 22.7 33.2 74.5 22.4
Mongolia 30.8 43.6 107.4 25.2
Nepal 50.2 97.6 .. ..
Occupied Palestinian 
territory

.. .. 86.8 ..

Oman 254.1 143.5 650.9 45.9
Pakistan .. 651.2 2,357.4 37.9
Philippines 13,150.8 21,277.3 11,931.7 -13.5
Qatar .. 292.2 1,554.4 51.9
Republic of Korea 19,313.1 37,543.5 54,089.9 9.6
Saudi Arabia 1,495.4 2,313.4 7,186.3 32.8
Singapore 42,028.3 56,243.9 80,673.8 9.4
Sri Lanka .. 311.4 .. ..
Syrian Arab Republic .. 131.2 296.1 22.6
Taiwan Province of China 27,585.0 36,402.4 49,824.0 8.2
Thailand 9,627.1 16,707.1 27,043.9 12.8
Turkey 3,864.3 4,883.5 9,830.5 19.1
Viet Nam a .. 1,550.6 .. 30.0
Yemen .. .. 307.1 ..

Latin America and the 
Caribbean

42,481.9 51,239.8 78,151.6

Anguilla .. 3.8 6.9 15.7
Antigua and Barbuda .. .. 47.1 ..
Argentina 3,638.6 1,146.8 4,981.3 44.4
Bahamas 83.0 72.5 99.7 8.3
Barbados 86.8 116.4 142.3 5.2
Belize 16.4 19.6 18.7 -1.2
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Economy/Group 1998 2003 2007
CAGR (%)
2003-

2006/2007

Bolivia 159.5 70.3 169.4 24.6
Brazil 7,676.0 6,173.2 8,389.6 8.0
Chile 1,823.2 1,454.3 3,341.1 23.1
Colombia 2,009.8 1,660.8 3,961.7 24.3
Costa Rica 1,085.5 1,821.9 2,442.0 7.6
Cuba a .. 284.3 .. 1.5
Dominica .. 11.2 13.2 4.2
Ecuador 369.5 743.3 1,038.6 8.7
El Salvador 159.8 283.5 636.6 22.4
Grenada a 10.6 25.2 .. -9.8
Guatemala 296.6 478.0 903.8 17.3
Guyana 20.3 15.7 67.9 44.3
Honduras 112.5 179.7 416.2 23.4
Jamaica 152.7 301.5 241.3 -5.4
Mexico 21,552.2 33,986.5 41,928.0 5.4
Montserrat .. 1.4 1.5 2.3
Nicaragua 55.1 139.6 220.6 12.1
Panama 337.8 270.1 461.2 14.3
Paraguay 275.9 175.3 1,531.8 71.9
Peru 796.0 809.4 1,629.8 19.1
Saint Kitts and Nevis .. 16.2 22.4 8.5
Saint Lucia 18.1 50.8 29.2 -13.0
Saint Vincent and the 
Grenadines

9.5 21.8 20.9 -1.0

Suriname .. 28.9 57.9 19.0
Trinidad and Tobago 151.6 164.8 264.6 12.6
Turks and Caicos Islands .. 7.6 .. ..
Uruguay 285.6 100.5 363.7 37.9
Venezuela, Bolivarian 
Republic of

1,299.3 605.1 4,702.8 67.0

Oceania 123.4 305.7 279.7
Cook Islands .. 4.1 .. ..
Fiji .. 55.6 63.0 3.2
French Polynesia 56.8 87.1 97.2 2.8
Kiribati 1.1 .. .. ..
New Caledonia .. 80.3 96.8 4.8
Papua New Guinea 65.0 67.7 .. ..
Samoa .. 7.8 10.7 8.3
Tonga .. 3.2 5.5 15.1
Tuvalu 0.5 .. .. ..
Vanuatu .. .. 6.4 ..

Transition economies 4,412.5 7,689.1 28,881.4

Albania 17.0 74.5 146.1 18.3
Armenia .. 62.1 196.0 33.3
Azerbaijan 112.3 115.5 380.3 34.7
Belarus 288.0 410.4 860.0 20.3
Bosnia and Herzegovina .. 151.8 365.3 24.5
Croatia 457.4 1,207.6 1,781.3 10.2
Georgia 65.1 54.6 369.4 61.3
Kazakhstan 292.9 555.8 1,699.1 32.2
Kyrgyzstan .. 27.7 124.1 45.5
Republic of Moldova 72.1 53.5 158.8 31.3
Russian Federation 2,585.5 4,023.6 19,303.1 48.0
Serbia .. .. 1,255.5 ..
The former Yugoslav 
Republic of Macedonia

64.4 143.5 272.6 17.4

Ukraine 457.7 808.3 1,969.8 24.9
Least developed countries 
(LDCs)

947.0 1,701.9 4,260.1

Source: UNCTAD on the basis of UN Comtrade data.
a CAGR 2003-2006.
b Data for 1998 include East Timor.
c See notes to annex table III.1.
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Annex table III.4. Exports of IT and ICT-enabled services, 2000, 2006 and 2007 (millions of dollars)

Economy/Group 2000 2006 2007 CAGR (%)
2003-2006/2007

World 648,762.0 1,354,319.9 1,635,063.0

Developed economies 521,955.7 1,062,065.7 1,280,068.9

America 147,970.1 260,481.5 304,053.6
Canada 20,736.0 32,382.2 34,238.1 7.4
United States of America a 127,234.1 228,099.3 269,815.6 11.3

Asia 42,027.0 72,264.4 78,250.4
Israel 8,544.4 12,223.6 12,878.1 6.0
Japan 33,482.6 60,040.8 65,372.3 10.0

Europe 325,320.9 719,804.9 886,506.6
Austria 8,172.0 17,905.2 23,090.7 16.0
Belgium/Luxembourg 29,520.5 .. .. ..
Belgium .. 29,006.0 40,045.6 ..
Bulgaria 372.5 916.8 1,170.1 17.8
Cyprus 1,090.0 2,534.4 3,295.1 17.1
Czech Republic 2,221.3 4,351.1 5,154.8 12.8
Denmark 9,260.5 12,145.4 14,260.1 6.4
Estonia 201.2 922.8 1,306.7 30.6
Faroe Islands 10.2 .. .. ..
Finland 4,147.4 11,925.9 14,286.5 19.3
France b 27,927.3 45,388.7 51,768.5 9.2
Germany 35,936.1 94,736.6 110,883.0 17.5
Greece 1,805.4 2,976.5 3,774.4 11.1
Hungary 1,485.9 6,291.2 8,289.3 27.8
Iceland 189.6 503.9 668.7 19.7
Ireland 14330.8 60,161.7 74,868.5 26.6
Italy 17,867.5 40,664.4 46,799.4 14.7
Latvia 215.7 694.6 1,067.6 25.7
Lithuania 155.2 568.2 412.1 15.0
Luxembourg .. 43,728.1 56,217.9 ..
Malta 187.2 1,470.5 2,024.3 40.5
Netherlands 21,796.0 44,153.2 50,829.6 12.9
Norway c 5,804.6 13,098.6 16,713.9 16.3
Poland 1,977.0 5,066.0 7,231.0 20.4
Portugal 2,045.1 4,704.4 6,039.0 16.7
Romania 699.0 3,549.9 6,112.0 36.3
Slovakia 722.6 1,882.3 2,619.6 20.2
Slovenia 363.2 1,080.9 1,486.7 22.3
Spain 13,291.3 34,229.1 44,664.8 18.9
Sweden 10,913.0 30,304.4 38,896.3 19.9
Switzerland d 18,256.4 38,576.7 47,298.5 14.6
United Kingdom e 77,317.0 166,267.8 205,232.1 15.0

Oceania 6,637.7 9,514.9 11,258.4
Australia 5,781.3 8,128.2 9,973.1 8.1
New Zealand 856.4 1,386.6 1,285.2 6.0

Developing economies 122,656.5 276,810.8 333,676.4

Africa 8,378.2 13,218.7 15,059.7
Angola 251.2 49.6 69.0 -16.9
Benin 31.3 50.9 .. 8.5
Botswana 30.8 144.5 280.3 37.1
Burkina Faso 5.1 .. .. ..
Burundi 0.4 3.5 3.8 37.7
Cameroon 373.7 214.9 112.6 -15.7
Cape Verde 14.7 29.0 42.1 16.2
Congo 84.2 193.3 236.2 15.9
Côte d’Ivoire 270.6 389.2 457.4 7.8
Djibouti 8.3 13.5 .. 8.4
Egypt 2,604.0 2,323.7 2,423.2 -1.0
Eritrea 9.5 .. .. ..
Ethiopia 104.4 132.8 256.4 13.7
Gabon 55.5 .. .. ..
Gambia .. 9.8 11.3 ..
Ghana 56.8 191.7 392.9 31.8
Guinea 5.1 .. 24.2 24.9
Kenya 33.1 301.8 142.4 23.2
Lesotho 11.2 23.0 24.4 11.7
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Economy/Group 2000 2006 2007 CAGR (%)
2003-2006/2007

Liberia .. 3.8 4.3 ..
Libyan Arab Jamahiriya 28.0 67.0 .. 15.7
Madagascar 120.9 .. .. ..
Mali 17.3 73.9 .. 27.4
Mauritius 291.7 277.7 452.0 6.5
Morocco 329.5 1,796.4 2,491.1 33.5
Mozambique 153.5 85.0 93.9 -6.8
Namibia 12.8 22.6 25.5 10.3
Niger 4.3 38.1 .. 44.0
Nigeria 1,511.6 .. .. ..
Rwanda 3.4 12.8 24.7 32.7
Sao Tome and Principe 2.8 1.3 0.6 -19.1
Senegal 133.5 302.3 .. 14.6
Seychelles 10.3 20.4 21.6 11.2
Sierra Leone 10.7 5.9 4.8 -10.9
South Africa 1,028.9 2,308.5 2,943.3 16.2
Sudan 3.2 33.6 65.8 54.0
Swaziland 231.4 186.7 406.2 8.4
Togo 27.1 81.5 .. 20.2
Tunisia 352.4 500.1 572.4 7.2
Uganda 8.1 117.1 112.6 45.6
United Republic of Tanzania 141.9 173.1 305.5 11.6
Zambia 5.2 39.8 44.6 36.1

Asia 97,510.0 238,586.3 287,347.1
Bahrain 79.2 1,537.2 1,670.0 54.6
Bangladesh 141.2 411.2 499.2 19.8
Brunei Darussalam .. 139.5 .. ..
Cambodia 47.3 111.1 162.6 19.3
China 9,641.7 33,703.6 47,720.1 25.7
Hong Kong, China f 21,346.4 38,346.6 45,785.8 11.5
India f,g 10,089.5 58,091.3 69,000.8 31.6
Indonesia .. 4,084.7 4,053.3 ..
Iran, Islamic Republic of 185.0 .. .. ..
Jordan 579.4 262.2 349.9 -7.0
Kuwait 90.0 4,112.3 5,424.8 79.6
Lebanon .. 6,106.9 6,943.1 ..
Macao, China .. 252.1 326.6 ..
Malaysia 5,684.2 6,026.1 6,863.7 2.7
Maldives 4.5 10.6 7.3 7.2
Mongolia 7.9 43.0 .. 32.6
Myanmar 220.7 79.9 .. -15.6
Nepal 190.8 88.7 102.6 -8.5
Occupied Palestinian 
territory

76.0 .. .. ..

Oman 35.7 75.4 132.6 20.6
Pakistan 363.0 847.0 808.0 12.1
Philippines 660.0 1,723.0 2,087.0 17.9
Republic of Korea 9,195.5 16,653.4 21,837.0 13.2
Saudi Arabia 4,778.9 7,297.1 7,901.3 7.4
Singapore 11,129.1 32,145.4 37,059.9 18.8
Sri Lanka 267.6 413.5 433.6 7.1
Syrian Arab Republic 153.0 407.0 .. 17.7
Taiwan Province of China 11,912.0 17,313.0 18,773.0 6.7
Thailand 2,822.3 5,529.7 6,569.9 12.8
Turkey 7,643.0 2,514.0 2,729.0 -13.7
Yemen 80.2 255.8 106.1 4.1

Latin America and the 
Caribbean

16,385.6 24,597.8 30,910.0

Anguilla 5.3 12.5 14.7 15.6
Antigua and Barbuda 49.4 58.6 65.4 4.1
Argentina 719.4 3,111.9 4,147.1 28.4
Aruba 96.7 174.3 163.8 7.8
Bahamas 153.4 289.4 321.7 11.2
Barbados 304.9 .. .. ..
Belize 13.4 46.8 50.4 20.8
Bolivia, Plurinational 
State of

88.7 105.8 133.2 6.0

Brazil 5,514.2 10,168.5 13,526.2 13.7
Chile 987.5 1,823.0 2,126.3 11.6
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Economy/Group 2000 2006 2007 CAGR (%)
2003-2006/2007

Colombia 365.9 848.6 785.9 11.5
Costa Rica 351.0 918.1 1,227.3 19.6
Dominica 32.1 23.2 24.1 -4.0
Dominican Republic 211.0 282.0 306.5 5.5
Ecuador 101.3 116.7 116.2 2.0
El Salvador 193.6 197.0 217.7 1.7
Grenada 48.0 23.6 24.3 -9.3
Guatemala 137.1 319.3 356.7 14.6
Guyana 87.0 113.1 113.7 3.9
Haiti 30.0 13.6 12.5 -11.7
Honduras 170.4 142.8 134.2 -3.4
Jamaica 326.9 284.5 312.4 -0.6
Mexico 3,903.0 2,282.9 2,816.7 -4.6
Montserrat 5.9 5.2 5.4 -1.3
Netherlands Antilles 636.7 749.2 754.5 2.5
Nicaragua 28.3 32.9 34.6 2.9
Panama 351.0 717.8 1,060.8 17.1
Paraguay 430.8 547.8 544.1 3.4
Peru 365.2 418.1 638.4 8.3
Saint Kitts and Nevis 24.5 27.7 29.1 2.5
Saint Lucia 28.8 26.1 27.5 -0.7
Saint Vincent and the 
Grenadines

47.6 44.0 46.8 -0.3

Suriname 32.3 91.2 123.1 21.0
Trinidad and Tobago 122.8 .. .. ..
Uruguay 161.4 289.8 318.1 10.2
Venezuela, Bolivarian 
Republic of

260.0 292.0 331.0 3.5

Oceania 382.6 408.1 359.7
Fiji 86.6 57.7 .. -6.6
French Polynesia .. 172.9 205.1 ..
New Caledonia .. 79.1 96.6 ..
Papua New Guinea 223.6 .. .. ..
Samoa .. 35.3 23.8 ..
Solomon Islands 39.7 34.5 .. -2.3
Tonga .. 4.6 7.7 ..
Vanuatu 32.7 24.0 26.4 -3.0

Transition economies 4,149.9 15,443.4 21,317.6

Albania 22.2 303.4 276.5 43.4
Armenia 28.6 92.1 121.8 23.0
Azerbaijan 47.0 271.1 343.7 32.9
Belarus 269.9 337.7 484.8 8.7
Bosnia and Herzegovina 115.8 218.5 244.0 11.2
Croatia 542.6 1,465.1 1,668.1 17.4
Georgia 7.2 77.6 78.2 40.6
Kazakhstan 87.5 284.6 487.6 27.8
Kyrgyzstan 23.5 108.1 151.9 30.6
Republic of Moldova 31.5 124.6 159.9 26.1
Russian Federation 2,409.9 10,106.1 14,233.0 28.9
Tajikistan .. 39.9 47.9 ..
The former Yugoslav 
Republic of Macedonia 

116.2 217.6 225.3 9.9

Ukraine 448.0 1,797.0 2,795.0 29.9
Least developed coun-
tries (LDCs)

1,845.4 2,316.0 1,986.6

Source: UNCTAD on the basis of IMF balance-of-payments data.
a Including Puerto Rico and United States Virgin Islands.
b Including French Guiana, Guadeloupe, Martinique, Monaco and Réunion.
c Including Svalbard and Jan Mayen Islands, excluding Bouvet Island.
d Including Liechtenstein.
e Including Channel Islands and Isle of Man.
f Export value for 2007 was estimated based on the growth rate for “other services” between 2006 and 2007.
g Including Sikkim.
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Annex table III.5.  Economies with the largest increases and declines in their market share of IT and ICT-enabled
services exports, 2000-2007

Economy Share of the world market of IT and ICT-enabled
services export (per cent) Change in market share

2000 2007 2000-2007
Largest increases in market share

India f, g 1.56 4.22 2.66
Ireland 2.21 4.58 2.37
China 1.49 2.92 1.43
Germany 5.54 6.78 1.24
Sweden 1.68 2.38 0.70
Spain 2.05 2.73 0.68
United Kingdom e 11.92 12.55 0.63
Singapore 1.72 2.27 0.55
Russian Federation 0.37 0.87 0.50
Kuwait 0.01 0.33 0.32
Hungary 0.46 0.51 0.28
Romania 0.26 0.37 0.27
Finland 0.88 0.87 0.23
Austria 1.32 1.41 0.15
Argentina 0.23 0.25 0.14

Largest declines in market share

United States of America a 19.61 16.50 -3.11
Japan 5.16 4.00 -1.16
France b 4.30 3.17 -1.14
Canada 3.20 2.09 -1.10
Turkey 1.18 0.17 -1.01
Taiwan Province of China 1.84 1.15 -0.69
Denmark 1.43 0.87 -0.56
Israel 1.32 0.79 -0.53
Hong Kong, China f 3.29 2.80 -0.49
Malaysia 0.88 0.42 -0.46
Mexico 0.17 0.17 -0.43
Australia 0.60 0.61 -0.28
Saudi Arabia 0.54 0.48 -0.25
Egypt 0.17 0.15 -0.25
Netherlands 3.26 3.11 -0.25

Source: UNCTAD on the basis of IMF balance-of-payments data.
Notes: see notes to annex table III.4.
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Annex table III.6. Imports of IT and ICT-enabled services, 2000, 2006 and 2007 (millions of dollars)

Economy/Group 2000 2006 2007
CAGR (%)
2000-

2006/2007

World 589,561.4 1,128,592.2 1,337,690.0

Developed economies 438,881.0 822,377.2 973,631.0

America 96,341.7 177,143.2 199,202.2
Canada 21,706.1 34,160.2 36,008.4 7.5
United States of America a 74,635.6 142,983.0 163,193.8 11.8

Asia 49,386.2 64,854.3 73,710.7
Israel 4,681.6 6,867.8 8,512.2 8.9
Japan 44,704.6 57,986.5 65,198.5 5.5

Europe 285,728.6 569,285.8 686,652.0
Austria 6,091.2 12,806.4 15,177.7 13.9
Belgium .. 22,833.4 33,906.5 ..
Belgium/Luxembourg 22,267.1 .. .. ..
Bulgaria 367.7 1,246.2 1,335.7 20.2
Cyprus 268.8 784.6 918.7 19.2
Czech Republic 3,226.4 6,113.6 6,853.4 11.4
Denmark 7,048.9 12,676.9 14,670.9 11.0
Estonia 229.2 626.9 988.6 23.2
Faroe Islands 22.7 .. .. ..
Finland 3,853.6 10,043.8 12,184.7 17.9
France b 22,480.7 45,304.6 52,933.7 13.0
Germany 49,103.3 89,825.3 104,077.1 11.3
Greece 1,855.9 3,977.9 5,540.6 16.9
Hungary 2,289.2 6,805.8 8,784.7 21.2
Iceland 246.4 673.4 700.1 16.1
Ireland 26,042.3 68,975.9 76,496.4 16.6
Italy 24,663.9 49,692.8 59,984.1 13.5
Latvia 190.3 577.3 808.9 23.0
Lithuania 171.8 422.2 485.4 16.0
Luxembourg 11,287.9 25,212.5 31,491.0 15.8
Malta 215.8 1,077.2 1,482.0 31.7
Netherlands 23,886.6 37,612.3 42,470.5 8.6
Norway c 5,062.4 9,697.2 11,683.7 12.7
Poland 3,699.0 7,229.0 9,372.0 14.2
Portugal 2,568.1 4,411.9 5,183.9 10.6
Romania 868.0 2,955.0 4,729.0 27.4
Slovakia 973.0 2,127.0 2,769.4 16.1
Slovenia 506.5 1,404.6 1,854.4 20.4
Spain 16,580.1 39,422.9 52,111.9 17.8
Sweden 11,357.6 20,769.5 25,391.0 12.2
Switzerland d 3,888.0 12,806.8 15,876.4 22.3
United Kingdom e 34,416.6 71,172.9 86,389.7 14.1

Oceania 7,424.5 11,093.9 14,066.1
Australia 5,875.5 8,575.7 11,223.3 9.7
New Zealand 1,548.9 2,518.2 2,842.9 9.1

Developing economies 142,501.8 282,122.4 332,115.0

Africa 13,812.5 24,144.0 31,030.1
Angola 1,823.0 3,609.8 6,259.7 19.3
Benin 35.4 80.7 .. 14.7
Botswana 112.7 218.3 283.0 14.1
Burkina Faso 26.8 .. .. ..
Burundi 3.1 14.2 10.4 19.2
Cameroon 501.4 540.2 381.5 -3.8
Cape Verde 16.0 29.2 39.2 13.6
Congo 596.1 1,928.5 2,826.0 24.9
Côte d’Ivoire 432.7 568.5 552.9 3.6
Djibouti 18.6 20.4 .. 1.5
Egypt 3,877.0 3,813.2 4,367.9 1.7
Eritrea 5.4 .. .. ..
Ethiopia 108.8 244.7 245.6 12.3
Gabon 494.2 .. .. ..
Gambia .. 53.6 32.7 ..
Ghana 142.1 357.7 394.5 15.7
Guinea 57.3 76.4 4.2
Kenya 192.3 386.5 196.2 0.3
Lesotho 0.0 1.5 2.7 122.9
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Economy/Group 2000 2006 2007
CAGR (%)
2000-

2006/2007
Libyan Arab Jamahiriya 18.0 314.0 199.2 41.0
Madagascar 52.3 .. .. ..
Malawi 29.1 .. .. ..
Mali 43.9 129.8 .. 19.8
Mauritius 305.3 446.9 590.8 9.9
Morocco 475.2 1,115.4 1,435.6 17.1
Mozambique 137.5 182.2 283.3 10.9
Namibia 116.5 128.2 122.9 0.8
Niger 14.3 71.5 .. 30.8
Nigeria 1,929.3 .. 6,019.8 17.7
Rwanda 8.7 68.0 101.1 41.9
Sao Tome and Principe 2.8 1.9 1.5 -8.3
Senegal 109.3 248.4 .. 14.7
Seychelles 55.9 78.3 70.8 3.4
Sierra Leone 32.3 21.1 23.5 -4.4
South Africa 1,130.8 3,930.8 4,706.6 22.6
Sudan 21.3 69.9 82.5 21.3
Swaziland 234.1 266.7 367.7 6.7
Togo 29.8 57.6 .. 11.6
Tunisia 197.0 466.4 496.8 14.1
Uganda 309.6 372.1 423.1 4.6
United Republic of Tanzania 75.2 127.6 229.6 17.3
Zambia 41.7 95.0 136.0 18.4

Asia 99,743.0 214,708.1 252,496.8
Bahrain 99.5 460.7 523.8 26.8
Bangladesh 218.5 362.8 415.1 9.6
Brunei Darussalam .. 257.3 .. ..
Cambodia 80.0 139.7 173.5 11.7
China 11,353.6 39,586.3 53,288.0 24.7
Hong Kong, China 5,430.3 11,005.9 .. 12.5
India f 7,375.1 29,597.8 .. 26.1
Indonesia .. 7,993.0 8,896.0 ..
Iran 230.0 .. .. ..
Iraq .. 1,723.9 .. ..
Jordan 419.5 481.1 639.6 6.2
Kuwait 57.7 223.7 283.6 25.5
Lebanon .. 4,213.2 5,137.2 ..
Macao, China .. 1,190.0 1,912.1 ..
Malaysia 7,547.1 8,581.9 9,858.5 3.9
Maldives 8.2 32.6 35.5 23.4
Mongolia 21.1 70.3 .. 22.2
Myanmar 31.0 255.9 .. 42.2
Nepal 55.2 116.7 155.2 15.9
Occupied Palestinian 
territory

107.7 .. .. ..

Oman 640.5 1,875.8 2,528.9 21.7
Pakistan 342.0 3,464.5 3,520.0 39.5
Philippines 1,357.0 1,512.0 1,796.0 4.1
Republic of Korea 14,760.7 26,036.4 31,742.0 11.6
Saudi Arabia 8,683.5 14,092.7 21,883.6 14.1
Singapore 12,199.1 30,261.8 35,208.0 16.3
Sri Lanka 371.3 517.4 556.2 5.9
Syrian Arab Republic 101.0 642.0 .. 36.1
Taiwan Province of China 10,714.0 14,527.0 14,561.0 4.5
Thailand 5,691.9 11,352.5 14,213.1 14.0
Turkey 3,383.0 3,338.0 4,283.0 3.4
Yemen 296.5 795.5 887.0 16.9

Latin America and the 
Caribbean

28,249.4 42,275.7 47,919.1

Anguilla 16.5 29.8 35.3 11.5
Antigua and Barbuda 57.0 91.0 102.2 8.7
Argentina 2,122.2 2,873.7 3,572.1 7.7
Aruba 172.8 285.0 278.6 7.1
Bahamas 357.4 551.4 575.0 7.0
Barbados 200.4 .. .. ..
Belize 38.3 45.7 59.4 6.5
Bolivia, Plurinational 
State of

103.6 251.8 257.0 13.9

Brazil 7,374.4 14,816.5 17,980.6 13.6

STATISTICAL ANNEX
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Economy/Group 2000 2006 2007
CAGR (%)
2000-

2006/2007
Chile 1,853.0 2,430.0 2,681.7 5.4
Colombia 875.3 1,843.4 2,009.1 12.6
Costa Rica 358.9 501.6 544.4 6.1
Dominica 16.4 15.3 16.4 0.0
Dominican Republic 202.7 238.9 257.1 3.5
Ecuador 487.5 627.4 650.0 4.2
El Salvador 333.3 357.9 365.9 1.3
Grenada 41.4 29.5 31.7 -3.7
Guatemala 177.4 321.4 361.7 10.7
Guyana 81.0 126.1 129.5 6.9
Haiti 7.0 15.8 21.3 17.2
Honduras 113.5 108.5 90.9 -3.1
Jamaica 586.4 805.8 929.9 6.8
Mexico 9,235.6 11,537.4 11,864.0 3.6
Montserrat 5.1 6.5 7.1 4.7
Netherlands Antilles 346.6 349.2 338.7 -0.3
Nicaragua 103.4 104.0 119.0 2.0
Panama 300.1 448.5 532.2 8.5
Paraguay 72.5 63.6 71.9 -0.1
Peru 886.4 1,047.7 1,236.5 4.9
Saint Kitts and Nevis 26.8 37.9 40.7 6.2
Saint Lucia 39.7 45.5 47.5 2.6
Saint Vincent and the 
Grenadines

17.6 26.8 29.6 7.7

Suriname 65.2 168.7 204.6 17.7
Trinidad and Tobago 42.9 .. .. ..
Uruguay 161.3 274.7 347.8 11.6
Venezuela, Bolivarian 
Republic of

1,370.0 1,799.0 2,130.0 6.5

Oceania 696.9 994.6 669.0
Fiji 84.0 114.9 .. 5.4
French Polynesia .. 199.4 118.0 ..
New Caledonia 612.5 512.4 ..
Papua New Guinea 559.1 .. .. ..
Samoa .. 14.2 20.1 ..
Solomon Islands 24.9 32.3 .. 4.5
Tonga .. 7.4 4.2 ..
Vanuatu 28.9 13.9 14.2 -9.6

Transition economies 8,178.6 24,092.6 31,944.1

Albania 47.0 335.5 270.1 28.4
Armenia 21.3 79.0 112.6 26.9
Azerbaijan 108.8 773.0 1,042.2 38.1
Belarus 187.7 351.4 449.3 13.3
Bosnia and Herzegovina 51.2 92.7 102.2 10.4
Croatia 773.3 2,041.3 1,990.5 14.5
Georgia 16.8 128.4 182.6 40.6
Kazakhstan 554.6 3,049.7 3,857.3 31.9
Kyrgyzstan 72.8 183.1 138.4 9.6
Republic of Moldova 44.5 91.5 127.9 16.3
Russian Federation 4,645.5 14,242.1 19,749.5 23.0
Tajikistan .. 68.1 210.7 ..
The former Yugoslav 
Republic of Macedonia

96.2 242.7 229.0 13.2

Ukraine 1,559.0 2,414.0 3,482.0 12.2

LDCs 3,736.1 7,334.6 9,700.6

Source: UNCTAD on the basis of IMF balance-of-payments data.
a Including Puerto Rico and the United States Virgin Islands.
b Including French Guiana, Guadeloupe, Martinique, Monaco and Réunion.
c Including Svalbard and Jan Mayen Islands, excluding Bouvet Island.
d Including Liechtenstein.
e Including Channel Islands and Isle of Man.
f Including Sikkim.
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In order to improve the quality of this report and other publications of the Science, Technology and ICT Branch of 
UNCTAD, we welcome the views of our readers on this publication. It would be greatly appreciated if you would 
complete the following questionnaire and return it to:

ICT Analysis Section, office E-7075
Science, Technology and ICT Branch
Division of Technology and Logistics

United Nations
Palais des Nations,

CH-1211, Geneva, Switzerland
Fax: 41 22 917 00 52
ICT4D@unctad.org

1. Name and address of respondent (optional)

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

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

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

2. Which of the following best describes your area of work?

Government ministry
  (please specify) ...........................................

Not-for-profit organization

National statistics office Public enterprise
Telecommunication regulatory authority Academic or research institution
Private enterprise Media
International organization Other (please specify) .....................................

3. In which country do you work? .............................................................................................................................

4. What is your assessment of the contents of this publication?

Excellent
Good

Adequate
Poor
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5. How useful is this publication to your work?

Very useful
Somewhat useful

Irrelevant
Poor

6. Please indicate the three things you liked best about this publication.

a) ..............................................................................................................................................................................

b) ..............................................................................................................................................................................

c) ..............................................................................................................................................................................

7. Please indicate the three things you liked least about this publication.

a) ..............................................................................................................................................................................

b) ..............................................................................................................................................................................

c) ..............................................................................................................................................................................

8. What additional aspects would you like future editions of this report to cover:

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

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

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

9. Other comments:

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

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

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