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FOREWORD

Emerging Development Opportunities
The Making of Information Societies and ICT Markets

by Claude-Yves Charron,
Secretary General of Orbicom and Vice-rector of Université du Québec à Montréal

and Michael Clarke,
Director, Information and Communication Technologies for Development,
International Development Research Centre

This publication adds to the body of knowledge concerning the role of ICTs in development through 
the dissemination of new research findings. It continues Orbicom’s contribution to the international 
community by advancing the work of two previous publications on the Digital Divide, undertaken 
in the context of the Geneva 2003 and Tunis 2005 phases of the World Summit of the Information 
Society (WSIS). The new research, which continuously adapts to meet emerging realities and 
needs, demonstrates that while the digital divide persists, several developing countries that have 
taken advantage of ICTs are expanding much faster, through the creation of jobs and wealth.

Orbicom members recognized from early on that despite the enormous wordwide interest in the 
role of ICTs for development, research was disadvantaged by the dearth of quantitative information 
to derive insights and guide informed decision making. Prominent among such gaps was the lack 
of a quality instrument that could systematically measure the Digital Divide over a great number of 
countries, as well as monitor its evolution over time. The development of the Infostate conceptual 
framework was a breakthrough which guided well the empirical applications that followed and 
offered numerous analytical linkages worth exploiting across economic sectors, different technolo-
gies, and individual countries. The unique features of the approach, such as the logical incorpo-
ration of skills, the intuitive micro-macro analytical linkages, the methodological synthesis of the 
best data available, and its by-design ability to trace each country’s Infostate year-after-year has 
set a high standard in international benchmarking. Comparisons among countries are no longer 
simply reduced to changed rankings from one year to the next, with unclear messages for a coun-
try’s own progress. Attracting rave reviews for its vigour and contribution, the noticeable impact of 
the Infostate framework continues under the ITU’s ICT Opportunity Index, incorporating the most 
recent data. 

This volume utilizes these data to provide a comparative analysis of the state and recent evolu-
tion of ICT development in Asian, African, and Latin American and Caribbean economies. The 
usefulness of such work is now complemented by additional information examining the emerging 
markets within which the workings that link ICTs and economic development take place. Both the 
supply side (through the ICT sector) and the demand side for ICTs are examined for selected coun-
tries, together with issues pertaining to the factors that facilitate or inhibit the proper functioning of 
such markets. 
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some time. Appropriate statistical compilations and analyses reveal that ICT manufacturing and 
services industries make up sizeable proportions of national economies in terms of value-added 
employment and trade. The impact of these industries on economic growth is both direct, through 
the expansion of the sector, and indirect, through productivity improvements elsewhere in the 
economy. Moreover, the ICT sector presents an opening for even more detailed analyses in areas 
such as labour markets, with human resource development and training issues, international trade, 
investment, and research and development. 

Similar work has not been attempted yet for developing countries to address lingering questions. 
How big is the ICT sector in developing economies of the South? What is the state of domestic pro-
ductive capacity or the reliance on trade of ICT products? What are the similarities and differences 
from the North? Are the proportions of ICT manufacturing and services more or less comparable 
or do they differ widely? Where and why? What are the relative magnitudes of telecommunications 
and computer services? What about software within services? While it is not possible to answer all 
such questions satisfactorily due to the lack of adequate data, which continue to be fragmented, 
incomplete or sometimes non-existent, this work represents an early attempt to quantify the ICT 
sector and its composition in several countries, provides some answers and, equally importantly, 
places these issues squarely on the research agenda. 

In exploring the diversity of the ICT sector across regions, the research confirms thriving ICT 
manufacturing and services segments in parts of Asia, smaller magnitudes of the sector and a 
different composition in Latin America and the Caribbean, and growth only in telecommunications 
industries in Africa. The relative size of the ICT sector in some Asian economies exceeds that of 
many developed countries, and due to strong production capabilities, combined with lower labour 
costs, they have emerged as leaders not only in the region but worldwide. With the exception of 
Brazil and Mexico where ICT manufacturing is sizeable, the sector in most Latin American and 
Caribbean countries is geared towards services, with telecommunications accounting for the lion’s 
share. Telecommunications industries are the only part of the ICT sector enjoying growth in Africa 
as well, whereas ICT manufacturing is almost non-existent. 

Notwithstanding the catalytic role of the ICT sector in economic development, the diffusion of ICTs 
everywhere continues, albeit at different speeds. The last part of the research quantifies ICT pen-
etration and provides an account of recent developments in several countries.

Finally, such a research project owes its completion to the knowledge and dedicated work of many 
individuals far and wide. Not only is this publication a product of a collaborative effort but also it 
represents valuable lessons learned and experiences acquired, which will serve well as research 
continues. It is hoped that this research will be used to support the development of sound develop-
ment policies.
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PREFACE
Research on information society issues continues unabated with an increasing emphasis on the 
proper role of ICTs in development. If anything, free from undue hype in this post-WSIS environ-
ment, such research should be focused and targeted to specific areas where newfound insights 
can assist the design, implementation and monitoring of policies.

Much remains to be learned or understood better as the diffusion of ICTs continues to expand, 
technologies continue to evolve and numerous applications proliferate. Throughout, good research 
needs solid quantitative evidence, which is by itself part of the sought-after body of knowledge. The 
research contained here hopes to contribute to this direction, both through the findings it presents 
and through the research horizons it seeks to open up. 

The presentation comprises two parts. The first presents a comparative analysis of the stage 
of ICT development across a large number of countries, as well as the progress made in recent 
years. It does so though the conceptual notion of Infostates and relies on the most recent data 
released earlier this year by the ITU, in the form of the ICT Opportunity Index. It adopts a regional 
perspective and contains detailed analyses for economies in Asia, Latin America and the Carib-
bean, and Africa. 

The second part breaks new ground by targeting the ICT sector and attempting to shed light on its 
magnitude, composition and evolution across several countries. While such work has produced 
valuable insights in developed countries, the systematic quantification of the sector has not been 
attempted in developing ones. Such work becomes increasingly important as it provides a good 
framework to examine the much-talked about technological convergence, and offers a platform 
for a more substantive dialogue across jurisdictions within countries. Expanding the scope of ICT 
investigations from the confines of telecommunications to the other manufacturing and compu-
ter services industries that comprise the sector, leads to a more comprehensive examination of 
national strengths and weaknesses. It also affords linkages with issues such as domestic capacity, 
human resources, trade, and science and technology. The second part of this volume also con-
tains additional demand-side analysis in selected countries.

In the process of this research the lack of adequate statistical information was again exposed. This 
is true not only in the context of the difficulties encountered by many countries in producing new 
information, but also in revealing the weakness to calibrate existing statistical structures to accom-
modate emerging phenomena. The lack of reliable data continues to hinder research. 

George Sciadas
Scientific Director
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PART 1:  
INFOSTATES AND DEVELOPMENT –  
A REGIONAL PERSPECTIVE
As the global information society continues to evolve, it is increasingly clear that access to and use 
of information and communications technologies (ICTs), as well as associated policies and strate-
gies, are central to narrowing digital divides and enabling digital opportunities. The benefits of ICTs 
present even greater implications for the developing regions of the world, with the recognition that 
they are effective tools for social development and economic growth. 

To that end, ICT statistics and indicators are crucial for monitoring progress and informing policy. 
Many efforts are underway for some time now to close the information gaps that exist, particularly 
in the South, manifested through national and regional initiatives, including international partner-
ships. In the process, and in the spirit of cooperation, Orbicom’s work in the area of international 
benchmarking for the digital divide has merged with ITU’s work and the Infostate conceptual frame-
work and model is being used to construct the ICT Opportunity Index (ICT-OI), published earlier 
this year (ITU 2007). The framework enables analyses across and within countries over time, as 
well as the monitoring of progress with regards to specific ICTs (Orbicom 2003, 2005). 

The framework is based on the measurable notions of Infodensity and Info-use, which are amena-
ble to a variety of empirical applications. The ICT-OI as published by the ITU is the aggregation of 
the framework’s main components measured on the basis of selected indicators which exist across 
a great number of countries. 

Socio-economic, geopolitical and 
cultural environment

Economy

capital labour

ICT uptake
ICT intensity of use

ICT-OI
Info-use

Infodensity ICT infrastructure ICT skills
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Infodensity

  ICT Networks (infrastructure) 
main telephone lines per 100 inhabitants 
mobile cellular suscribers per 100 inhabitants 
international Internet bandwidth (kbps per inhabitant) 
  ICT Skills 
adult literacy rates 
gross enrolment rates 
   -primary 
   -secondary 
   -tertiary

Info-use

  ICT Uptake 
Internet users per 100 inhabitants 
proportion of households with a TV 
PCs per 100 inhabitants 
  ICT Intensity of use 
total broadband Internet subscribers per 100 inhabitants 
international outgoing telephone traffic (minutes) per capita

This chapter provides a quantitative overview of the ICT-OI, its components and associated indi-
cators. The data are the same as those contained in the ITU publication and are the most recent 
available covering the 2001-2005 reference period. However, this chapter focuses on the analysis 
of the state and relative progress of ICTs in the developing regions of Africa, Asia and Latin Amer-
ica and the Caribbean (LAC), as well as selected country and regional comparisons. 
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CHAPTER 1: ICT Opportunities

1.1  The global picture

The 2005 ICT-OI figures for 183 economies are shown in Figure 1.1. It is immediately clear that 
the gaps between the top and the bottom countries remain substantial. ICT-OI values range from a 
high of 377.7 (Sweden) to a low of 12.3 (D.R. Congo). More than two-thirds (126) of the economies 
included in the measurement of the index – accounting for 82% of the ICT-OI population – have 
ICT-OI values below the global average of 147.6. Literally, the have and the have-not countries 
continue to be separated by many decades of ICT development. 

Figure 1.1 ICT Opportunity Index, 2005
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Figure 1.1 ICT Opportunity Index, 2005 continued
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Figure 1.1 ICT Opportunity Index, 2005 continued
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For the purposes of this analysis, the countries of each region for which existing data make it pos-
sible to estimate ICT-OI values were divided into three groups. These groups, together with the 
number of economies within each group and the populations they represent are shown in Table 1.1. 

Table 1.1 Regional groups

% of population
Number of economies world ICT-OI

Africa 51 13.8 13.8
Asia 46 59.1 59.3
LAC 33 8.7 8.7
Total 130 81.6 81.9
Notes: Total ICT-OI population is 6,412,912,607 (sum of all ICT-OI country population estimates for Networks indicators).
World population is 6437.7 million (from World Bank Data and Statistics). 

The first group contains 51 countries from Africa and accounts for about 14% of the global popula-
tion in 2005. African countries with relatively high ICT-OI values include Mauritius – the only Afri-
can country above the global average – Seychelles, South Africa and Tunisia, while countries such 
as D.R. Congo, Chad, Niger, the Central African Republic and Ethiopia are found at the low end 
of the ICT-OI values, both within the African group and worldwide. In 2005, the regional average 
ICT-OI value here was just 55 (Figure 1.2).

The 46 economies in the Asia group (including the Middle East) represent more than half (59%) of 
the world’s population in 2005 and their values range from a low of 14.9 (Afghanistan) to a high of 
365.5 (Hong Kong). The huge variations reflect a fragmented region, with some economies among 
the most powerful in the world, while others still struggle with basic development needs. At the very 
bottom – accompanying many African nations – are Afghanistan and Myanmar, while Hong Kong 
(China), Singapore, Taiwan (China), Israel, Macao (China), South Korea and Japan are the group’s 
ICT-OI leaders, rivaling Scandinavian, North American and other Western European nations. In 
2005, the average ICT-OI value for Asia was 141.5 (Figure 1.3), just shy of the global average. A 
second-tier consisting of Qatar, United Arab Emirates, Bahrain, Brunei Darussalam, Kuwait and 
Malaysia are still above the global and regional averages, while a third-tier including Lebanon, 
Saudi Arabia and China fall just below the averages. 

The third group consists of 33 countries from Latin America and the Caribbean (LAC), accounting 
for about 9% of the global population in 2005. ICT-OI values here range from lows of 40.9 (Haiti) 
and 55.3 (Cuba), to highs of 264.9 (Barbados), 244.9 (Antigua and Barbuda), and 238.4 (Aruba). 
The average regional ICT-OI value in 2005 was 138.3. Uruguay and Argentina were just above the 
regional average, while Brazil, St. Vincent and Costa Rica fell just below (Figure 1.4). 
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Figure 1.2 ICT Opportunity Index in Africa, 2005
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Figure 1.4 ICT Opportunity Index in Latin America and the Caribbean, 2005
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A closer look at the ICT-OI values in the three regions yields some interesting observations. Firstly, 
one of the lowest ICT-OI values in the LAC region (Cuba, 55.3) is almost exactly equal to the ICT-OI 
average for the African region (55). Secondly, the highest ICT-OI value in the African region (Mau-
ritius, 150.3) is only slightly higher than the global average (147.6) and the average for Asia (141.5). 
Finally, although the range of ICT-OI values between the LAC and Asia regions differ significantly, 
the regional averages for these two groups are very close (138.3 and 141.5, respectively). 
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Whether measuring digital divides or digital opportunities, the ICT-OI is clearly affected by any-
thing that affects the other elements of the conceptual framework. A closer look at the two main 
building blocks, the Infodensity and Info-use components, as well as their associated indicators, 
sheds more light on their relative influence. 

There is generally a high degree of consistency between the Infodensity and Info-use values for 
a given country. If a country is high (low) in one, it is likely to be high (low) in the other. This is 
reflected in the proportion of countries above or below the regional Infodensity and Info-use aver-
ages; however there are a few exceptions. 

Among the 51 African countries only a handful shows different relative behaviour between Infoden-
sity and Info-use in 2005. For example, Lesotho has an Info-use value well below the regional aver-
age; however the country’s Infodensity value is much higher and slightly more than the regional 
average. In contrast, S. Tomé & Principe and Zimbabwe have Info-use values above the regional 
average, but they are below average in Infodensity. Botswana and Swaziland are both well above 
the regional average in Infodensity, but below average in Info-use. 

Overall, 27% of African countries are above the regional Infodensity average and 29% are above 
the region’s Info-use average. Info-use leaders in this group are generally consistent with the 
region’s ICT-OI leaders, with the addition of Morocco. At the bottom, Ethiopia, Malawi and Rwanda 
join D.R. Congo, Niger, the Central African Republic and Chad. The same group of countries is 
ahead in Infodensity; however some of the relative positions have changed. Chad is at the very 
bottom, followed by Niger, D.R. Congo and Burundi, while Seychelles moves ahead of Mauritius 
(Table 1.2). 

Among the 46 countries in the Asia group, 26% are above both the regional Infodensity and Info-
use averages. Brunei is above average in Infodensity, but slightly below average in Info-use. The 
reverse is true for Malaysia – slightly below average in Infodensity and above average in Info-use, 
while Kazakhstan has a relatively high, albeit below average Infodensity value, and a low Info-use 
value. 

Leading in Info-use is the usual group – Hong Kong, Singapore, Taiwan, Israel, and S. Korea, as 
well as Japan and Macao. As with the ICT-OI, Afghanistan is at the very bottom, followed by Myan-
mar, Cambodia, Nepal and Bangladesh. Similar patterns emerge for Infodensity (Table 1.3). 

In the LAC region, Puerto Rico and Argentina are below average in Info-use, but above average in 
Infodensity, while Brazil, Costa Rica, St. Vincent and Belize are all below average in Infodensity, 
but above average in Info-use. 

Barbados, Aruba, Antigua and Barbuda, and the Bahamas lead in Info-use, while Haiti, Honduras 
and Cuba are at the bottom. In Infodensity, Jamaica joins Antigua and Barbuda, Barbados and 
Aruba as leaders, while Nicaragua joins Haiti and Cuba at the bottom. One-third of LAC countries 
are above average in Infodensity, compared with 39% in Info-use (Table 1.4). 
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Table 1.2 Africa, 2005

NETWORKS 
Index

SKILLS  
Index

INFODENSITY 
Index

UPTAKE  
Index

INTENSITY 
Index

INFO-USE 
Index  ICT-OI 

Mauritius 141.6 100.7 119.4 185.0 193.3  189.1  150.3 
GLOBAL average 164.4 102.6 129.9 147.5 190.6  167.7  147.6 
 Seychelles 151.3 102.1 124.3 197.5 124.8  157.0  139.7 
 South Africa 104.7 101.0 102.8 96.3 86.1  91.1  96.8 
 Tunisia 107.1 99.2 103.1 93.6 82.4  87.8  95.1 
 Morocco 73.1 68.8 71.0 78.5 101.1  89.1  79.5 
 Egypt 75.9 91.2 83.2 71.5 78.0  74.7  78.8 
 Cape Verde 75.0 65.7 70.2 89.7 82.5  86.0  77.7 
 Algeria 79.9 94.6 87.0 45.4 94.8  65.6  75.5 
 Namibia 64.0 87.9 75.0 68.4 76.9  72.5  73.7 
 Gabon 63.6 80.6 71.6 52.2 82.0  65.4  68.4 
 Libya 48.5 126.3 78.3 42.0 77.1  56.9  66.7 
 Botswana 82.4 93.1 87.6 30.1 83.0  50.0  66.2 
 S. Tomé & Principe 38.6 69.9 52.0 69.7 73.5  71.6  61.0 
 Zimbabwe 29.0 78.2 47.6 74.3 76.9  75.6  60.0 
 Swaziland 46.8 76.9 60.0 36.9 75.6  52.8  56.3 
 REGIONAL average 46.3 64.3 54.6 38.8 79.2  55.4  55.0 
 Sudan 25.1 58.6 38.4 58.6 71.5  64.7  49.8 
 Senegal 38.9 43.8 41.3 36.2 79.8  53.8  47.1 
 Togo 22.5 58.4 36.2 47.0 71.5  57.9  45.8 
 Nigeria 27.4 74.0 45.0 26.5 71.2  43.5  44.2 
 Gambia 42.1 50.2 46.0 23.6 75.3  42.1  44.0 
 Mauritania 37.3 59.4 47.1 22.0 72.7  40.0  43.4 
 Kenya 25.9 73.2 43.5 23.7 71.0  41.0  42.3 
 Djibouti 25.8 48.2 35.2 30.1 76.7  48.0  41.1 
 Ghana 30.9 71.1 46.9 16.6 71.8  34.5  40.2 
 Cameroon 23.8 72.0 41.4 20.2 71.4  37.9  39.6 
 Equatorial Guinea 39.8 36.9 38.3 22.1 73.6  40.3  39.3 
 Côte d’Ivoire 30.7 47.6 38.2 22.5 71.6  40.1  39.1 
 Zambia 21.8 59.1 35.9 24.1 71.0  41.4  38.5 
 Benin 25.2 42.6 32.8 20.0 71.6  37.8  35.2 
 Somalia 22.6 56.9 35.9 10.8 71.1  27.7  31.5 
 Lesotho 38.8 80.8 56.0 4.3 73.2  17.7  31.4 
 Tanzania 17.7 58.1 32.1 13.1 70.8  30.4  31.2 
 Congo 19.7 73.8 38.1 8.4 71.1  24.5  30.5 
 Uganda 13.0 65.4 29.1 12.8 71.1  30.2  29.7 
 Angola 21.3 54.2 34.0 8.4 71.2  24.5  28.8 
 Comoros 18.8 33.4 25.1 14.7 71.7  32.5  28.6 
 Eritrea 10.7 54.4 24.1 13.6 71.0  31.0  27.4 
 Guinea-Bissau 20.4 29.5 24.5 13.1 71.0  30.5  27.3 
 Madagascar 11.6 77.0 29.8 7.3 70.8  22.7  26.0 
 Mozambique 15.0 48.4 27.0 8.5 70.9  24.5  25.7 
 Mali 19.9 24.0 21.9 8.0 71.7  24.0  22.9 
 Malawi 16.1 68.3 33.1 3.4 71.9  15.7  22.8 
 Guinea 10.7 33.6 18.9 8.2 72.0  24.4  21.5 
 Burundi 10.9 27.6 17.4 9.6 70.7  26.0  21.3 
 Rwanda 10.7 60.1 25.3 3.7 71.9  16.2  20.3 
 Burkina Faso 17.3 23.7 20.3 5.1 71.8  19.1  19.7 
 Ethiopia 8.7 49.5 20.7 3.2 70.8  15.1  17.7 
 Central African Rep. 9.9 40.7 20.0 2.9 71.1  14.4  17.0 
 Niger 8.3 33.6 16.7 2.4 70.8  13.0  14.7 
 Chad 7.7 22.8 13.2 3.0 70.8  14.5  13.8 
 D.R. Congo 5.2 55.8 17.0 1.1 71.2  9.0  12.3 
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NETWORKS 
Index

SKILLS 
Index

INFODENSITY 
Index

UPTAKE  
Index

INTENSITY 
Index

 INFO-USE  
Index  ICT-OI 

 Hong Kong, China 553.7 117.0 254.5 366.7 751.7 525.0 365.5
 Singapore 437.6 136.3 244.2 395.9 611.6 492.1 346.7
 Taiwan, China 432.0 110.1 218.1 381.3 462.9 420.1 302.7
 Israel 335.4 133.7 211.7 358.2 482.6 415.8 296.7
 Macao, China 358.4 131.0 216.7 272.7 483.1 362.9 280.4
 Korea (Rep.) 254.1 144.9 191.9 392.3 425.9 408.7 280.1
 Japan 243.3 132.7 179.7 386.5 349.0 367.2 256.9
 Qatar 215.6 113.9 156.7 199.4 307.0 247.4 196.9
 United Arab Emirates 222.1 93.1 143.8 218.7 294.1 253.6 191.0
 Bahrain 203.1 114.7 152.6 182.2 260.7 218.0 182.4
 Brunei Darussalam 195.7 110.5 147.0 173.8 158.0 165.7 156.1
 Kuwait 159.3 111.3 133.1 210.4 150.4 177.9 153.9
 Malaysia 133.3 104.7 118.1 244.3 149.3 191.0 150.2
GLOBAL average 164.4 102.6 129.9 147.5 190.6 167.7 147.6
REGIONAL average 134.8 105.6 119.3 146.9 191.5 167.7 141.5
 Lebanon 110.6 120.9 115.6 153.9 182.2 167.4 139.2
 Saudi Arabia 111.1 94.0 102.2 174.6 99.9 132.1 116.2
 China 113.3 106.1 109.6 81.6 146.2 109.2 109.4
 Jordan 87.0 114.1 99.6 116.7 94.1 104.8 102.2
 Oman 103.4 100.4 101.9 90.7 108.1 99.0 100.4
 Thailand 102.3 114.1 108.0 105.3 78.9 91.1 99.2
 Maldives 96.2 94.3 95.3 99.7 106.4 103.0 99.1
 Georgia 93.3 121.3 106.4 75.4 77.8 76.6 90.3
 Iran (I.R.) 76.8 98.4 86.9 117.4 73.1 92.6 89.7
 Palestine 78.4 122.7 98.0 81.5 81.3 81.4 89.3
 Mongolia 58.3 123.4 84.8 111.2 73.8 90.6 87.7
 Armenia 69.6 118.0 90.7 92.8 76.2 84.1 87.3
 Kazakhstan 98.9 131.5 114.1 55.1 73.9 63.8 85.3
 Azerbaijan 83.0 108.5 94.9 74.9 73.4 74.2 83.9
 Philippines 64.9 114.2 86.1 67.8 76.7 72.1 78.8
 Viet Nam 71.0 96.6 82.8 62.7 80.4 71.0 76.7
 Syria 71.7 94.0 82.1 68.8 73.9 71.3 76.5
 Kyrgyzstan 51.6 122.5 79.5 43.9 75.7 57.7 67.7
 Indonesia 57.5 102.6 76.8 48.8 72.8 59.6 67.7
 Sri Lanka 54.0 98.3 72.9 29.4 76.7 47.5 58.8
 Uzbekistan 30.4 113.6 58.8 46.8 72.6 58.3 58.5
 Bhutan 30.6 123.4 61.5 35.8 72.1 50.8 55.9
 India 38.9 78.6 55.3 35.6 75.5 51.8 53.5
 Turkmenistan 25.0 113.6 53.3 39.2 72.4 53.3 53.3
 Yemen 41.0 65.9 51.9 24.3 71.2 41.6 46.5
 Pakistan 35.5 55.3 44.3 30.3 72.1 46.7 45.5
 Tajikistan 29.6 109.7 57.0 18.1 71.2 35.9 45.2
 Lao P.D.R. 27.8 78.3 46.7 15.4 71.3 33.1 39.3
 Bangladesh 19.5 61.3 34.6 11.7 70.9 28.8 31.6
 Cambodia 14.0 76.7 32.8 8.9 71.2 25.2 28.7
 Nepal 13.3 66.8 29.8 9.6 71.0 26.1 27.9
 Myanmar 7.8 86.7 26.1 2.8 70.8 14.0 19.1
 Afghanistan 12.8 49.9 25.3 1.1 70.8 8.8 14.9
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Table 1.4 Latin America and Caribbean, 2005

NETWORKS 
Index

SKILLS 
Index

INFODENSITY 
Index

UPTAKE 
Index

INTENSITY 
Index

INFO-USE 
Index ICT-OI 

 Barbados 303.7 130.4 199.0 239.7 518.6 352.6 264.9
 Antigua & Barbuda 444.0 123.8 234.4 236.1 277.3 255.9 244.9
 Aruba 316.9 123.8 198.1 155.7 528.5 286.9 238.4
 Bahamas 195.4 116.4 150.8 183.2 275.8 224.8 184.1
 Jamaica 363.9 94.1 185.0 154.5 140.7 147.4 165.2
 Virgin Islands (US) 228.3 130.4 172.5 84.4 261.7 148.7 160.1
 Chile 176.0 122.4 146.8 157.0 182.7 169.3 157.6
 Grenada 164.3 130.4 146.3 168.1 167.9 168.0 156.8
GLOBAL average 164.4 102.6 129.9 147.5 190.6 167.7 147.6
 Uruguay 145.9 128.2 136.8 164.0 137.5 150.2 143.3
 Argentina 149.4 137.1 143.1 135.3 140.2 137.7 140.4
REGIONAL average 160.3 113.6 135.0 125.0 160.6 141.6 138.3
 Brazil 124.2 121.0 122.6 168.6 136.8 151.9 136.4
 St. Vincent 122.2 120.2 121.2 115.6 179.8 144.2 132.2
 Costa Rica 121.2 105.0 112.8 197.2 115.8 151.1 130.6
 Trinidad & Tobago 156.4 108.1 130.0 122.0 127.0 124.5 127.2
 Belize 117.0 105.0 110.8F 149.3 142.1 145.7 127.1
 Mexico 113.7 108.8 111.2 150.9 129.5 139.8 124.7
 Puerto Rico 185.3 117.3 147.4 68.0 154.0 102.3 122.8
 Venezuela 102.0 114.6 108.1 120.0 120.5 120.2 114.0
 Colombia 131.4 110.9 120.7 87.3 96.7 91.9 105.3
 Peru 73.6 113.3 91.3 125.2 114.3 119.6 104.5
 Guyana 97.4 112.1 104.5 108.6 86.7 97.0 100.7
 Suriname 119.3 107.9 113.4 70.5 98.8  83.5  97.3 
 Panama 109.4 117.3 113.3 72.8 93.4 82.5 96.7
 Ecuador 105.3 114.2 109.7 89.4 80.4 84.8 96.4
 El Salvador 92.8 94.8 93.8 87.4 107.1 96.7 95.3
 Dominican Rep. 86.4 109.6 97.3 79.2 106.4 91.8 94.5
 Paraguay 64.7 107.7 83.5 68.5 75.8 72.1 77.6
 Bolivia 67.7 117.3 89.1 47.2 76.8 60.2 73.2
 Guatemala 84.5 79.1 81.8 48.2 85.0 64.0 72.3
 Nicaragua 48.3 99.4 69.3 44.7 79.0 59.4 64.2
 Honduras 57.7 99.6 75.8 38.7 72.3 52.9 63.4
 Cuba 24.4 133.1 56.9 40.5 71.3 53.7 55.3
 Haiti 25.2 86.1 46.6 18.0 71.5 35.9 40.9 

Overall and within the regions, Info-use has a greater range of values than Infodensity, mostly due 
to the skills measurements which are subject to a smaller gap and therefore moderate the Infoden-
sity range. However, the magnitude of the gaps within and between regional groups is substantial. 
The gap between the top and the bottom Info-use values in the Asia group is by far the widest, 
ranging from 525 to 8.8. This is followed by the Info-use gap in the LAC region (ranging from 352.6 
to 35.9), and the Infodensity gap among the Asia economies (ranging from 254.5 to 25.3). Gaps 
among African economies are relatively smaller, since the entire region is moving at a similar, 
slower pace in terms of ICT development. 
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A more detailed analysis of the components used to derive Infodensity and Info-use reveals that 
each and every one is partially responsible for the overall behaviour of the ICT-OI aggregate. Inevi-
tably, it is individual indicators that cause the relative importance of the movements. 

Networks are one of the major contributors to the gaps between countries, both within and across 
regional groups. Among Asian economies, for example, values range from 553.7 to just 7.8, even 
wider than Info-use. This gap between the top and bottom is far greater than the higher-level 
aggregates (Infodensity and Info-use) examined in the previous section, reflecting the difficulties 
some countries encounter in the deployment of ICT infrastructure.

This is due particularly to the top end moving higher. The usual economies dominate, with Hong 
Kong, Singapore and Taiwan occupying the very top, while Myanmar, Afghanistan, Nepal and 
Cambodia are at the tail-end. Only minor differences are observed in the composition of Networks 
compared to the overall ICT-OI (Figure 1.5). This underscores the close relationship between the 
available ICT infrastructure in the country and the uptake and use of ICTs. 

Among the LAC economies, the range of Networks values is substantial, with the gap between top 
and bottom again larger than that of Info-use. Antigua and Barbuda leads the group with a value 
of 444, while Cuba is at the bottom with 24.4. Again, the composition of Networks compared to 
the ICT-OI does not change much, however Argentina and Uruguay move from above the regional 
ICT-OI average to below the regional Networks average (Figure 1.6).

In the Africa group, Networks values range from 151.3 to 5.2, representing the smallest gap 
between top and bottom of the three regional groups. The gap is smaller than that of Info-use but 
still larger than that of the ICT-OI. The top value belongs to Seychelles and is more than 400 points 
lower than the top value in the Asia group, and nearly 300 points lower than the top value in the 
LAC group. The bottom value (D.R. Congo) does not differ significantly from the bottom value in 
the Asia group (Myanmar), but is nearly five times smaller than the bottom value in the LAC group 
(Cuba). S. Tomé & Principe and Zimbabwe move from above average in ICT-OI to below average 
in Networks (Figure 1.7). 
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Figure 1.5 Networks and ICT-OI Indices in Asia, 2005
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s Figure 1.6 Networks and ICT Opportunity Indices in LAC, 2005

0 50 100 150 200 250 300 350 400 450 500

Antigua & Barbuda

Jamaica

Aruba

Barbados

Virgin Islands (US)

Bahamas

Puerto Rico

Chile

GLOBAL average

Grenada

REGIONAL average

Trinidad & Tobago

Argentina

Uruguay

Colombia

Brazil

St. Vincent

Costa Rica

Suriname

Belize

Mexico

Panama

Ecuador

Venezuela

Guyana

El Salvador

Dominican Rep.

Guatemala

Peru

Bolivia

Paraguay

Honduras

Nicaragua

Haiti

Cuba

ICT-OI
NETWORKS Index



17

PART 1: INFOSTATES AND DEVELOPMENT – A REGIONAL PERSPECTIVE  
C

H
A

P
TER

 1: IC
T O

pportunities

Figure 1.7 Networks and ICT-OI Indices in Africa, 2005
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Indicators for Africa are shown in Table 1.5, for Asia in Table 1.6 and for LAC in Table 1.7 - for 
2005. For comparison purposes, similar tables for 2001 indicators are included in the Annex to this 
chapter. 

Wireline telecommunications
The value for wireline telecommunications, measured as fixed lines per 100 inhabitants, attains a 
global average of 19.6, which ranges from a high of 64 (Virgin Islands) to practically zero in many 
African states. Interestingly, several smaller LAC countries have quite dense networks, more so 
than some highly advanced countries overall, namely the US Virgin Islands, Barbados, the Baha-
mas, and Antigua and Barbuda. In fact, of the groups examined here, LAC has the highest regional 
average in fixed infrastructure (20.6), just above the global average. 

At the very bottom we see many African countries including D.R. Congo, Chad, Rwanda, the Cen-
tral African Republic, Uganda, Guinea, Mozambique and Madagascar. More than three-quarters of 
the countries in this region are below the very low regional average (3.8). Even today, this should 
not be surprising, as it is well known that many countries are bypassing fixed-line infrastructure in 
favour of mobile technology. However, Mauritius and Seychelles are above the global average. 

Several Asian economies also have well-developed fixed networks. Taiwan and Hong Kong lead 
the region, while South Korea, Japan, Israel and Singapore follow very closely. Cambodia, Afghan-
istan, Bangladesh and Myanmar are at the bottom with next to nothing, bringing the regional aver-
age down to 17.2. Roughly 40% of Asian economies are above the regional fixed infrastructure 
average, compared with about one-third above the global average. 

Mobile telecommunications
It is well-known that many developing countries have skipped entirely wireline infrastructure and 
leapfrogged to mobile networks. They have significantly expanded both their wireless infrastruc-
ture and subscription base in recent years, relying on the cell phone and an expanding array of 
associated services for many of their ICT-for-development hopes. What is not discussed as much, 
though, is that developed countries have generally done better, and this matters in the context of 
the digital divide. 

The values for mobile telecommunications, measured as cell phones per 100 inhabitants, range 
from 123.5 (Hong Kong) to less than one in Myanmar, Ethiopia, Nepal and Eritrea. Compared with 
wireline telecommunications, the gap is more pronounced, although the regional averages are 
substantially higher and slightly more countries are above the global average. 

Again, the LAC group has the highest regional average in mobile telecommunications (50), sur-
passing the global average by nearly five points. Aruba is the leader, followed by Jamaica and 
Antigua and Barbuda. Jamaica is an interesting example of a country with a clear leapfrog effect; 
the number of fixed lines per 100 inhabitants has decreased by nearly 40% since 2001, while the 



19

PART 1: INFOSTATES AND DEVELOPMENT – A REGIONAL PERSPECTIVE  
C

H
A

P
TER

 1: IC
T O

pportunities

number of cell phones per 100 inhabitants has nearly tripled. At the other end of the spectrum are 
Cuba and Haiti, while a number of countries in the middle are still in the early development stages 
of mobile networks. 

In Africa, the regional mobile networks average is four times that of wireline networks. The pen-
etration of cell phones has surpassed the availability of fixed lines, with the exception of Libya, 
Comoros, Ethiopia, and just barely Eritrea. Leading this group are South Africa, Seychelles, and 
Tunisia. For many countries, cell phones are the only feasible telecommunications option (Cam-
eroon, D.R. Congo, Kenya, Nigeria, Tanzania and Zambia, to name a few), while for others, cell 
phones exceed fixed lines by a huge margin (South Africa, Gabon, Seychelles, Tunisia).

Hong Kong and Macao are leaders in mobile telecommunications for the Asia group. Myanmar and 
Nepal have next to nothing and, along with Vietnam, Iran, Armenia, Turkmenistan and Uzbekistan, 
have less developed mobile networks than wireline. In Afghanistan, Bangladesh and Cambodia, 
cell phones are essentially the only means of telecommunications available, while cell phones 
substantially exceed wireline in Macao, Bahrain and the United Arab Emirates. 

Internet bandwidth
Internet bandwidth continues to be a challenge for Africa, as barely 20% of the economies exam-
ined here are above the regional average and none even comes close to the global average. In 
addition, only 6 of the 46 economies in Asia are above the global average, while this is the case 
for just 4 of the 33 economies in LAC. That being said, there has been some progress in this area 
over the last five years, as will be discussed in a subsequent section. 

ICT Uptake is another major contributor to the ICT-OI. In Africa, Uptake gaps between the top and 
bottom countries are significantly larger than the gaps in the Infodensity, Info-use and Networks 
indices. The top countries in this region are again Seychelles and Mauritius, while D.R. Congo, 
Niger, the Central African Republic, Chad and Ethiopia are at the bottom. The regional average 
(38.8) is the lowest of all the ICT-OI component indices. However, Sudan and Togo are positioned 
significantly higher and above the regional Uptake average than they were in Networks although all 
countries, with the exception of the regional leaders, are well below the global average (147.5). 

The story is brighter in Asia and LAC, where ICT Uptake gaps are smaller than both Info-use 
and Networks, but still larger than Infodensity. Asian leaders are Singapore, South Korea, Japan, 
Taiwan and Hong Kong, while Afghanistan, Myanmar, Cambodia and Nepal are at the bottom. 
Lebanon and Saudi Arabia move ahead of their relative positions in Networks. About one-third of 
countries in this group are above both the regional and global Uptake averages. 

In the LAC region, Barbados and Antigua and Barbuda are again the leaders, while the usual coun-
tries populate the bottom, accompanied by Honduras. A record 42% of countries in this group are 
above the regional average and 36% are above the global average. Compared to Networks, the 
U.S. Virgin Islands falls significantly; however Uruguay, Argentina, Brazil, Costa Rica, Belize and 
Mexico move ahead quite a bit.
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mainlines  
(per 100)

cellphones  
(per 100)

Internet  
(per 100) 

PCs 
(per 100) 

TVs 
(% of 

households) 

bandwidth 
(kbps/

inhabitant)

broadband  
(per 100) 

 Algeria  7.8  41.5  5.8  1.1  90.0  0.5  0.6 
 Angola  0.6  10.1  1.1  0.4  9.0  0.4  0.0 
 Benin  1.0  10.0  5.7  0.4  19.7  0.6  0.0 
 Botswana  7.5  46.6  3.4  4.9  9.8  1.7  0.1 
 Burkina Faso  0.7  4.8  0.5  0.2  6.8  0.6  0.0 
 Burundi  0.4  2.0  0.5  0.7  13.6  0.1  0.0 
 Cameroon  0.6  13.8  1.5  1.2  26.0  0.9  0.0 
 Cape Verde  15.0  17.2  6.1  11.6  61.0  2.9  0.2 
 Central African Rep.  0.2  2.5  0.3  0.3  1.8  0.0  0.0 
 Chad  0.1  2.2  0.4  0.2  2.3  0.0  0.0 
 Comoros  2.1  2.0  2.5  0.7  11.2  0.3  0.0 
 Congo  0.4  12.3  1.3  0.5  6.0  0.0  0.0 
 Côte d’Ivoire  1.4  12.9  1.1  1.8  34.5  0.3  0.0 
 D.R. Congo  0.0  4.8  0.2  0.0  1.7  0.0  0.0 
 Djibouti  1.6  6.4  1.4  2.7  40.8  6.5  0.0 
 Egypt  14.0  18.4  6.8  3.6  88.6  5.1  0.2 
 Equatorial Guinea  2.0  19.3  1.4  1.8  25.7  3.3  0.0 
 Eritrea  0.9  0.9  1.8  0.6  14.4  0.1  0.0 
 Ethiopia  0.8  0.5  0.2  0.4  2.4  0.0  0.0 
 Gabon  2.8  47.1  4.8  3.3  53.8  14.5  0.1 
 Gambia  2.9  16.3  3.8  1.6  12.4  0.6  0.0 
 Ghana  1.5  12.9  1.8  0.6  26.0  0.8  0.0 
 Guinea  0.3  2.4  0.6  0.6  9.5  0.0  0.0 
Guinea-Bissau  0.8  7.1  2.3  0.2  25.7  0.0  0.0 
 Kenya  0.8  13.5  3.2  1.4  17.1  0.3  0.0 
 Lesotho  2.7  13.9  2.9  0.1  2.0  0.2  0.0 
 Libya  14.6  5.0  4.0  2.2  50.0  0.1  0.0 
 Madagascar  0.4  2.7  0.5  0.5  7.9  0.2  0.0 
 Malawi  0.8  3.3  0.4  0.2  3.0  0.2  0.0 
 Mali  0.7  7.7  0.5  0.4  14.8  0.2  0.0 
 Mauritania  1.3  24.3  0.7  2.6  38.0  1.5  0.0 
 Mauritius  28.7  52.8  24.1  16.9  92.8  12.3  4.1 
 Morocco  4.4  40.9  15.2  2.5  77.2  23.4  0.8 
 Mozambique  0.4  6.2  0.9  0.6  6.2  0.1  0.0 
 Namibia  6.8  24.4  4.0  12.3  39.2  0.4  0.0 
 Niger  0.2  2.1  0.2  0.1  5.4  0.2  0.0 
 Nigeria  0.9  14.1  3.8  0.9  32.0  0.1  0.0 
 Rwanda  0.2  3.2  0.6  0.2  2.5  0.1  0.0 
 S. Tomé & Principe  4.7  7.7  14.8  3.8  35.7  1.3  0.0 
 Senegal  2.3  14.8  4.6  2.1  28.5  6.6  0.2 
 Seychelles  26.5  70.7  26.0  19.8  88.9  11.2  0.7 
 Somalia  1.2  6.1  1.0  0.9  8.4  0.0  0.0 
 South Africa  10.0  71.6  10.8  8.4  59.2  1.9  0.3 
 Sudan  1.9  5.2  8.0  9.3  16.2  1.0  0.0 
 Swaziland  3.4  19.4  4.0  4.1  18.3  0.1  0.0 
 Tanzania  0.4  8.8  1.0  0.9  14.2  0.0  0.0 
 Togo  1.0  7.1  4.9  3.0  42.0  0.2  0.0 
 Tunisia  12.5  56.3  9.5  5.6  91.7  7.4  0.2 
 Uganda  0.3  4.6  1.7  1.0  7.0  0.3  0.0 
 Zambia  0.8  8.1  2.9  1.1  26.0  0.2  0.0 
 Zimbabwe  2.8  5.6  10.1  7.1  34.0  0.9  0.1 
 REGIONAL average  3.8  16.0  4.2  2.9  28.5  2.2  0.1 
GLOBAL average  19.6  45.4  18.2  16.0  65.5  133.2  3.7 
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Table 1.6 ICTs in Asia, 2005 
mainlines  
(per 100)

cellphones  
(per 100)

Internet  
(per 100) 

PCs 
(per 100) 

TVs  
(% of 

households) 

bandwidth 
(kbps/

inhabitant)

broadband  
(per 100) 

 Afghanistan  0.3  4.0  0.0  0.1  6.3  0.0  0.0 
 Armenia  20.0  10.6  5.3  9.8  90.6  1.2  0.1 
 Azerbaijan  13.0  26.7  8.1  3.1  98.9  3.6  0.0 
 Bahrain  27.0  103.0  21.3  17.6  96.0  56.3  2.6 
 Bangladesh  0.8  6.3  0.3  1.6  22.9  0.0  0.0 
 Bhutan  3.9  4.6  3.0  1.6  57.7  1.2  0.0 
 Brunei Darussalam  22.4  62.3  36.1  8.8  98.3  148.4  2.2 
 Cambodia  0.2  7.5  0.3  0.3  42.8  0.1  0.0 
 China  26.6  29.9  8.6  4.2  89.2  10.3  2.9 
 Georgia  15.8  32.6  6.1  4.7  89.0  0.7  0.1 
 Hong Kong, China  53.9  123.5  50.1  59.3  99.0  932.0  23.6 
 India  4.5  8.2  5.4  1.5  32.0  1.8  0.1 
 Indonesia  5.7  21.1  7.2  1.5  65.4  0.7  0.0 
 Iran (I.R.)  27.3  10.4  10.1  12.5  76.6  1.4  0.0 
 Israel  42.6  112.4  24.4  122.5  91.5  246.4  17.8 
 Japan  45.3  75.3  51.5  67.4  99.0  103.5  17.5 
 Jordan  10.9  35.6  15.8  6.2  96.3  5.4  0.3 
 Kazakhstan  18.5  33.4  3.4  5.8  50.0  0.3  0.0 
 Korea (Rep.)  49.2  79.4  68.4  53.2  99.0  103.0  23.6 
 Kuwait  19.0  88.6  26.1  22.3  95.4  32.8  0.9 
 Kyrgyzstan  8.4  10.3  5.3  1.9  50.0  1.4  0.0 
 Lao P.D.R.  1.3  10.8  0.4  1.7  30.3  0.3  0.0 
 Lebanon  27.7  27.7  19.6  11.4  97.0  8.1  3.6 
 Macao, China  37.9  115.8  37.0  34.8  94.0  347.8  14.8 
 Malaysia  16.8  75.2  42.4  21.5  95.2  12.3  1.9 
 Maldives  8.6  53.9  5.4  12.0  92.0  14.1  0.9 
 Mongolia  5.9  21.1  10.1  12.8  63.0  1.5  0.1 
 Myanmar  0.9  0.3  0.1  0.7  3.0  0.2  0.0 
 Nepal  1.8  0.8  0.8  0.5  13.2  0.2  0.0 
 Oman  10.3  51.9  11.1  5.1  79.2  19.4  0.3 
 Pakistan  3.4  8.3  6.8  0.5  46.5  0.5  0.0 
 Palestine  9.4  29.6  6.6  5.3  93.4  6.5  0.2 
 Philippines  4.0  41.3  5.5  5.4  63.1  3.8  0.1 
 Qatar  26.4  92.2  28.2  18.6  90.0  99.6  3.2 
 Saudi Arabia  15.5  54.1  6.6  48.5  98.7  3.1  0.1 
 Singapore  42.4  100.8  60.4  93.3  98.6  703.7  15.3 
 Sri Lanka  6.0  16.2  1.3  3.5  31.6  2.4  0.1 
 Syria  15.2  15.5  5.8  4.2  80.1  0.1  0.0 
 Taiwan, China  59.8  97.4  58.0  57.5  99.0  478.5  19.1 
 Tajikistan  4.1  4.1  0.1  5.2  79.5  0.0  0.0 
 Thailand  11.0  53.3  11.0  6.9  91.9  10.6  0.2 
 Turkmenistan  7.6  1.3  1.0  7.2  50.0  1.6  0.0 
 United Arab Emirates  27.5  100.9  31.1  23.4  85.9  93.1  2.9 
 Uzbekistan  6.7  2.7  4.4  2.8  50.0  0.1  0.0 
 Viet Nam  18.8  11.4  12.7  1.4  82.8  4.3  0.2 
 Yemen  4.6  9.5  1.1  1.9  42.6  0.0  0.0 
REGIONAL average  17.2  40.9  15.3  17.2  71.7  75.3  3.4 
GLOBAL average  19.6  45.4  18.2  16.0  65.5  133.2  3.7 
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mainlines  
(per 100)

cellphones 
(per 100)

Internet  
(per 100) 

PCs  
(per 100) 

TVs  
(% of 

households) 

bandwidth 
(kbps/

inhabitant)

broadband 
(per 100) 

 Antigua & Barbuda  43.5  105.5  53.6  14.9  98.0  681.2  7.0 
 Argentina  24.5  57.4  17.8  8.6  97.0  31.7  2.4 
 Aruba  38.0  135.1  24.1  12.2  76.2  181.0  12.3 
 Bahamas  45.5  72.0  31.9  12.4  92.8  27.9  4.5 
 Barbados  50.1  76.7  59.5  14.9  92.8  223.0  11.9 
 Belize  12.7  44.3  14.1  15.2  92.8  50.0  1.9 
 Bolivia  7.0  26.4  5.2  2.4  50.0  4.3  0.1 
 Brazil  21.4  46.2  19.5  16.1  91.0  14.7  2.4 
 Chile  22.0  67.8  18.0  14.8  87.0  81.5  4.5 
 Colombia  16.8  47.9  10.4  4.1  92.0  48.8  0.7 
 Costa Rica  32.1  25.4  21.3  23.1  92.8  24.3  1.1 
 Cuba  7.6  1.2  1.7  3.3  70.0  0.9  0.0 
 Dominican Rep.  10.1  40.7  16.8  2.3  75.8  0.6  0.7 
 Ecuador  12.7  47.2  7.3  6.5  88.8  15.1  0.2 
 El Salvador  14.1  35.0  9.3  5.1  84.5  2.3  0.6 
 Grenada  31.4  52.7  18.5  16.5  92.8  43.7  0.6 
 Guatemala  9.9  35.8  7.9  2.1  40.4  5.6  0.2 
 Guyana  14.7  37.5  21.3  3.9  92.8  4.8  0.3 
 Haiti  1.7  5.9  7.0  0.2  26.5  1.8  0.0 
 Honduras  6.9  17.8  3.6  1.7  57.6  0.6  0.0 
 Jamaica  12.0  105.8  46.5  6.8  70.0  1,414.1  1.7 
 Mexico  18.2  44.0  16.9  13.1  92.7  10.5  1.8 
 Nicaragua  3.8  19.1  2.4  3.8  59.1  0.1  0.2 
 Panama  13.6  41.9  6.4  4.6  79.0  28.7  0.5 
 Paraguay  5.2  30.6  3.2  7.5  79.1  5.6  0.1 
 Peru  8.0  20.0  16.4  10.0  71.0  35.8  1.3 
 Puerto Rico  26.2  84.8  23.2  0.8  97.0  50.6  3.0 
 St. Vincent  18.9  59.3  8.4  13.9  79.0  2.5  3.1 
 Suriname  18.0  51.8  7.1  4.5  65.9  10.0  0.2 
 Trinidad & Tobago  24.8  61.3  12.5  9.9  87.5  37.5  0.8 
 Uruguay  31.0  35.5  20.6  13.8  92.4  49.2  1.9 
 Venezuela  13.5  46.7  12.4  9.3  90.0  5.0  1.3 
 Virgin Islands (US)  64.0  71.7  26.8  2.7  50.0  40.2  2.6 
REGIONAL average  20.6  50.0  17.3  8.5  78.9  95.0  2.1 
GLOBAL average  19.6  45.4  18.2  16.0  65.5  133.2  3.7 

TVs, PCs and Internet
The gaps in uptake are largely attributable to the newer technologies of PCs and the Internet. The 
widest gaps are observed in PCs, measured as the number of PCs per 100 inhabitants. Of the 
countries examined here, Israel has the highest value (122.5), while many African countries, along 
with Afghanistan and Cambodia from Asia, barely register a value of one. This is similar to the gap 
in mobile phones (Networks) and second only to Internet bandwidth. 

In Africa, the usual leaders (Seychelles and Mauritius) are above the PC global average of 16.0, 
with Namibia and Cape Verde not far behind. The majority of African countries are not only below 
the global average, but also below the regional average of just 2.9. The situation improves in Asia, 
where the regional average for PCs is above the global average and the highest among the three 
groups (17.2). This is largely due to the leading developed countries of Israel, Singapore, Japan 
and Hong Kong, with Taiwan, South Korea and Saudi Arabia following closely. Thirteen out of 46 
Asian countries are above the global and regional averages. Nevertheless, there remain several 
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Asian countries with indicators of less than one (Afghanistan, Cambodia, Nepal, Pakistan and 
Myanmar). Just three LAC countries are above the global average, while nearly half are above the 
regional average. Costa Rica is the clear leader, followed by a middle-tier of countries consisting of 
Grenada, Brazil, Belize, Antigua and Barbuda, Barbados and Chile. Haiti, this time accompanied 
by Puerto Rico, is at the very bottom. 

Internet use is not far behind in terms of its contribution to the ICT-OI. Indicator values, measured as 
the number of Internet users per 100 inhabitants, range from a high of 68.4 (South Korea) to almost 
zero (Afghanistan). However, a larger proportion of countries are above the global average than was 
observed for PCs, indicating that much progress has been made. Regional averages for Internet 
use are also higher than PCs, with the exception of Asia, which is about two points lower. This is 
interesting, given that the Asian leaders in Internet use lead by huge margins, emphasizing the gaps 
not only between regions, but also within regions - Asia in particular. Following South Korea at the 
top are Barbados and Taiwan. Joining Afghanistan at the bottom are Myanmar, Tajikistan and sev-
eral African countries. Worth noting is Haiti, which is usually at the very bottom of the pack in nearly 
every indicator and index reflecting the magnitude of the developmental challenge in the country. 
Somehow, Haiti fares moderately well in Internet use (7.0), surpassing even countries with much 
higher PC and television penetration, namely Panama, Saudi Arabia and Egypt. 

The results are somewhat similar for television households; however even with this older technol-
ogy the diffusion of TVs among households is quite low in some countries. Penetration ranges 
from nearly-universal (99%) in Asia (Hong Kong, Japan, Korea, Taiwan, Saudi Arabia and Singa-
pore) to less than one in twenty households in Africa (D.R. Congo, Central African Republic, Chad, 
Ethiopia, Lesotho, Rwanda and Malawi), as well as Myanmar in Asia. The majority of countries in 
Asia and LAC are above the global average (65.5%), while this is the case for just six African coun-
tries (Algeria, Egypt, Mauritius, Morocco, Seychelles and Tunisia). The highest regional average is 
in LAC (78.9%), led by Antigua and Barbuda, Argentina and Puerto Rico. The widest gap is in Asia, 
again pointing to the huge divide within the region. 

The last component of Info-use is ICT Intensity, which includes an indicator of broadband use. 
Broadband use, measured per 100 inhabitants, remains very unevenly spread. It represents the 
newest set of technologies and the differences between countries and regions are very pro-
nounced. South Korea and Hong Kong have the highest rates of broadband use (23.6%). However 
many countries in Africa, Asia and LAC do not have any broadband users at all, while many more 
have very small levels of broadband at present (2005). With levels remaining relatively low, there 
is much room for progress as demonstrated by extraordinary growth in broadband accessibility 
between 2001 and 2005. In fact, as will be discussed later, broadband penetration has experi-
enced the most growth over the reference period of all the indicators presented here.1 

The analysis of specific ICTs reveals that while everything matters in the Information Society, not 
everything matters to the same degree. Many of the gaps observed are mostly due to the newer 
technologies. However, many more sources account for the large inequalities that exist. Even the 
availability of televisions continues to be a problem in the developing world.

1  As has been explained clearly, though, this is generally a characteristic of newly-introduced technologies and is largely the result of very 
low early penetration (Orbicom 2003, 2005, Sciadas 2002).
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CHAPTER 2: The Evolution of Information Societies
So far the data have provided answers to the following questions: how big are the gaps within and 
across the regions of interest, what countries are affected, how much, and according to which 
contributing factors. From a policy perspective, however, the most important questions come after 
this initial quantification of the ICT-OI: What is happening over time? Which countries are making 
progress, how fast, when and what ICTs are driving the evolution? 

First, it becomes immediately apparent from Figures 2.1, 2.2 and 2.3 that the ICT-OI indices for 
all countries in the three regions have increased between 2001 and 2005. Many countries made 
quite significant improvements (Afghanistan, Eritrea, Bhutan, Guinea-Bissau, Comoros, S. Tomé 
& Principe), while for others progress was more modest (Botswana, Togo). 

Evidently, the countries with the highest growth rates are those with the most room to grow - that 
is, countries with the lowest ICT-OI indices. Eritrea led African countries in ICT-OI growth, followed 
by Guinea-Bissau, Comoros and S. Tomé & Principe. In Asia, Afghanistan grew the fastest, fol-
lowed by Bhutan, while Barbados made the most progress in the LAC region. By the same token, 
countries with comparatively lower growth are typically countries with comparatively high ICT-OI 
index values, including the Bahamas and Chile from LAC, Brunei Darussalam, South Korea, Bah-
rain, Malaysia, Japan, and the United Arab Emirates from Asia, and Mauritius from Africa. This 
growth pattern is typical in analyses of divides, whether across or within regions, and is largely the 
product of the initial values. Of course, this is only a general rule; there are examples of countries 
with comparatively low growth rates, despite low ICT-OI values. 

The early signs of relative evolution in the South, however, are not encouraging, as only two of the 
countries examined here – Jamaica and Mauritius – have moved from below-average in 2001 to 
above it in 2005. Brazil and Lebanon also made substantial progress, approaching the average. 
Three countries moved in the other direction – from above-average in 2001 to below-average in 
2005. This is the case for Seychelles, Uruguay and Argentina. As far as the regional averages for 
the ICT-OI are concerned, S. Tomé & Principe and Zimbabwe moved from well below the African 
average to above it. The LAC region boasted the highest growth overall between 2001 and 2005 
(a 49.8% increase), followed by Asia, then Africa. 
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s Figure 2.1 Evolution of ICT Opportunity Index, Africa
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Figure 2.2 Evolution of ICT Opportunity Index, Asia



28

PART 1: INFOSTATES AND DEVELOPMENT – A REGIONAL PERSPECTIVE  
C

H
A

P
TE

R
 2

: T
he

 E
vo

lu
tio

n 
of

 In
fo

rm
at

io
n 

So
ci

et
ie

s Figure 2.3 Evolution of ICT Opportunity Index, LAC
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2.1 Country analysis

Even more detailed insights can be obtained on comparative performances at the level of individ-
ual countries. Clearly, ICT-OI values for all countries are moving upwards, but at different speeds. 
Many countries that began at identical ICT-OI values in 2001 ended up very differently by 2005. 
Analogously, some countries that were very far apart for much of the reference period ended up 
with very similar ICT-OI values. 

Figure 2.4 depicts a group of countries with very low ICT-OI values and very different growth paths. 
Afghanistan and Guinea-Bissau – the countries beginning the reference period with the lowest and 
highest values in the group – experienced strong growth in the early part of the reference period, 
which began to taper off after 2004. In contrast, Eritrea started slowly, but experienced significant 
growth in 2004, catching up to Guinea-Bissau by 2005. Afghanistan achieved an ICT-OI value 
similar to that of Niger, which grew slowly but steadily, while Myanmar finished in the middle of the 
pack after a few growth spurts. 

Figure 2.4 Patterns of ICT-OI evolution, I
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Another group with relatively low ICT-OI values is presented in Figure 2.5. Chad started slightly 
ahead of Comoros and Ethiopia but by 2003 Comoros had well surpassed both Chad and Ethiopia. 
In particular, while Comoros continued to grow, Chad was left behind with a very flat – even declin-
ing – opportunity index. 

Figure 2.5 Patterns of ICT-OI evolution, II

5

10

15

20

25

30

2001 2002 2003 2004 2005

Comoros

Ethiopia

Central
African Rep.

Chad



30

PART 1: INFOSTATES AND DEVELOPMENT – A REGIONAL PERSPECTIVE  
C

H
A

P
TE

R
 2

: T
he

 E
vo

lu
tio

n 
of

 In
fo

rm
at

io
n 

So
ci

et
ie

s With moderately higher, but still low ICT-OI values, S. Tomé & Principe started slightly behind 
Lesotho, Sudan and Haiti and marginally ahead of Nigeria (Figure 2.6). S. Tomé & Principe then 
experienced rapid growth, particularly between 2001 and 2002, surpassing the others by a sig-
nificant margin. Conversely (not shown), Algeria, Zimbabwe, Cuba and Togo had similar ICT-OI 
values in 2001 but by 2005, Algeria had a value that was nearly twice that of Togo and much higher 
than both Cuba and Zimbabwe. 

Figure 2.6 Patterns of ICT-OI evolution, III
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At the same time, Qatar and Malaysia started at roughly the same ICT-OI values in 2001 but, 
almost immediately, Qatar pulled ahead and was significantly higher in 2005. The United Arab 
Emirates was substantially further ahead than both Qatar and Malaysia, but ended up margin-
ally below Qatar (Figure 2.7). Another interesting pattern of evolution can be seen by comparing 
Bhutan with Madagascar. Although both began with identical ICT-OI values in 2001, Bhutan expe-
rienced phenomenal growth from the first year of the reference period, leaving Madagascar well 
behind with relatively flat growth. In fact, in 2005 Madagascar ended at about the same level as 
Eritrea, which started from much further behind (Figure 2.8). 

Figure 2.7 Figure 2.7 Patterns of ICT-OI evolution, IV
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Figure 2.8 Patterns of ICT-OI evolution, V
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The evolution of two countries with somewhat higher ICT-OI values is analyzed in Figure 2.9. 
Grenada’s impressive growth moved it ahead of Chile in 2003; however this growth could not be 
sustained and Chile with a much steadier growth pattern ended up slightly ahead of Grenada. 

Figure 2.9 Patterns of ICT-OI evolution, VI
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Finally, Figure 2.10 analyzes the movements of countries with even higher ICT-OI values. Israel 
experienced very rapid growth, coming from behind Macao and South Korea to surpass them in 
2004. Macao started behind South Korea but had caught up by 2005 as South Korea’s growth 
began to taper off. 

The timeline of ICT-OI values provides another perspective of the relative progress of individual 
countries. In 2005 the lead country in the Africa group (Mauritius) had achieved an ICT-OI value 
slightly below that of Israel and slightly above that of Aruba in 2001. On a global scale, this is about 
equivalent to the 2001 ICT-OI values of Estonia and Slovenia. Similarly, the lead country in the 
LAC group (Barbados) achieved a 2005 ICT-OI value equivalent to that achieved by the global 
leader (Sweden) in 2001. Clearly, many years are needed for countries and regions with low ICT-OI 
values to move up, and decades are likely needed for those countries to catch up to the top.
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s Figure 2.10 Patterns of ICT-OI evolution, VII
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2.2 Drivers of the evolution 

To uncover the main drivers of the movements identified above, an even more detailed analysis 
examines specific components and indicators of interest for the regional and global averages. 
As seen in Table 2.1, each component contributes something to the ICT-OI, but the relative impor-
tance of each contribution is very different depending on the region. Overall, between 2001 and 
2005, Infodensity increases by about 30%, while Info-use experiences much higher growth at 
68%. But what are the specific components and indicators behind this growth? 

Table 2.1 Detailed component analysis by region, 2001-2005
indices, 2001-2005

Regional 
average Networks Skills Infodensity Uptake Intensity Info-use ICT-OI

2001 2005 2001 2005 2001 2005 2001 2005 2001 2005 2001 2005 2001 2005
Africa 28.8 46.3 63.8 64.3 42.8 54.6 20.9 38.8 72.4 79.2 38.9 55.4 40.8 55.0
Asia 82.4 134.8 100.8 105.6 91.2 119.3 94.4 146.9 104.1 191.5 99.2 167.7 95.1 141.5
LAC 87.2 160.3 110.8 113.6 98.3 135.0 86.3 125.0 87.0 160.6 86.7 141.7 92.3 138.3
Global 100.0 164.4 100.0 102.6 100.0 129.9 100.0 147.5 100.0 190.6 100.0 167.7 100.0 147.6

growth, 2001-2005 (%)

Regional 
average Networks Skills Infodensity Uptake Intensity Info-use ICT-OI

Africa 60.8 0.8 27.6 85.6 9.4 42.4 34.7
Asia 63.6 4.7 30.9 55.5 84.0 69.2 48.8
LAC 83.8 2.5 37.3 44.8 84.6 63.4 49.8
Global 64.4 2.6 29.9 47.5 90.6 67.7 47.6

With an increase of 91% over the 2001-2005 period, ICT Intensity experienced the most growth 
worldwide stemming from the extraordinary gains in broadband accessibility. ICT Networks fol-
lowed with a global growth rate of 64%. Here, the strong effect of mobile networks is apparent. 
Finally, ICT Uptake accounts for 48% of global growth, due mainly to the impact of PCs and Inter-
net use. ICT Intensity grew substantially in the LAC region (85%), followed closely by Asia (84%); 
however there was very little growth in Africa (9%). 
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Of the three groups, the LAC region contributed most to the growth in Networks (84%), largely due 
to high growth rates in both mobile and bandwidth. Asia followed with 64% and Africa with 61%. 
Afghanistan and Bhutan from Asia, and Guinea-Bissau, Eritrea, Comoros and S. Tomé & Principe 
from Africa are a few examples of countries that made remarkable progress in Networks, having 
started from next to nothing. 

For Uptake, most of the progress comes from Africa (86%) which, starting from low levels, expe-
rienced strong growth in both Internet use and PCs, followed by Asia (56%) and LAC (45%). In 
particular, Somalia, Sudan, Zimbabwe, and Nigeria from Africa, and Myanmar, Azerbaijan, Yemen, 
and Mongolia from Asia made substantial progress. 

Growth in Skills was low, both for inherent reasons, as skills improve slowly, and for reasons 
related to their measurement. Literacy rates and enrolment in primary education in particular are 
subject to less variability than other ICT indicators and they have little room to grow among a good 
number of countries. 

Extending the analysis to the level of individual indicators by region, we see similar patterns to 
those observed globally. However the relationship between levels and growth must be placed in 
the proper context. As has been explained here and in previous studies (Orbicom 2003, 2005), 
have-not countries typically have higher growth rates than advanced economies. This is largely 
due to the extremely low initial levels of ICTs in have-not countries, which have more room to 
improve than countries with already high levels. 

Most of the gains in Africa came from cell phones and Internet use, both of which more than tripled 
between 2001 and 2005 (Table 2.2). Most countries in this region made incredible gains in cell 
phone penetration, including Guinea-Bissau, Eritrea, Comoros, S. Tomé & Principe, Algeria and 
Niger. 

Table 2.2 Detailed indicator analysis by region, 2001-2005
indices, 2001-2005

Regional 
average mainlines cell phones Internet use PCs TVs bandwidth broadband

2001 2005 2001 2005 2001 2005 2001 2005 2001 2005 2001 2005 2001 2005
Africa 17.8 19.6 19.9 73.3 13.6 44.7 15.8 28.9 42.6 45.1 67.0 69.0 66.7  78.0 
Asia 82.0 87.3 90.7 187.9 90.9 161.9 85.3 172.3 108.7 113.7 75.3 149.3 105.2  321.0 
LAC 101.5 104.9 76.6 229.8 73.0 183.2 73.3 85.1 120.0 125.2 85.4 170.9 73.5  226.9 
Global 100.0 99.9 100.0 208.7 100.0 192.8 100.0 160.3 100.0 103.8 100.0 212.9 100.0 345.2

growth, 2001-2005 (%)

Regional 
average mainlines cell phones Internet use PCs TVs bandwidth broadband

Africa 10.1 268.3 228.7 82.9 5.9 2.9 17.0
Asia 6.5 107.2 78.1 101.9 4.6 98.3 205.2
LAC 3.3 200.0 151.0 16.1 4.3 100.1 208.7
Global -0.1 108.7 92.8 60.3 3.8 112.9 245.2
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s Following the global pattern, the main driver behind growth in LAC and Asia was broadband acces-
sibility, with Aruba, Barbados, Israel, Lebanon, Macao, Qatar and Hong Kong leading the way. After 
broadband, cell phones exhibited the highest growth in both regions, where Cuba, Afghanistan, 
Bhutan and Lao all made significant progress. Growth in Internet penetration doubled in LAC with 
Haiti and Jamaica standing out, while it was PCs, over Internet, doubling in Asia, led by Yemen, 
Armenia and Bangladesh. Bandwidth also increased substantially overall, as well as in LAC and 
Asia. The penetration of TVs in households increased only marginally due to near-saturation in 
most countries. 

Regional charts follow with ICT indicators in index form allowing for visual comparisons of the evo-
lution between 2001 and 2005, as well as benchmarking against the 2005 global average (Figures 
2.11, 2.12 and 2.13).

Figure 2.11 Average evolution in Africa, 2001-2005
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Figure 2.12 Average evolution in Asia, 2001-2005
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Figure 2.13 Average evolution in LAC, 2001-2005
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s Annex Table 1 ICTs in Africa, 2001 

mainlines 
(per 100)

cellphones 
(per 100)

Internet  
(per 100) 

PCs 
 (per 100) 

TVs 
(% of 

households) 

bandwidth 
(kbps/

inhabitant)

 broadband 
(per 100) 

 Algeria  6.1  0.3  0.6  0.7  82.9  0.3  0.0 
 Angola  0.6  0.6  0.1  0.1  8.9  0.0  0.0 
 Benin  0.9  1.9  0.4  0.2  18.9  0.0  0.0 
 Botswana  8.8  19.8  3.6  3.9  9.8  0.8  0.0 
 Burkina Faso  0.5  0.7  0.2  0.1  6.7  0.0  0.0 
 Burundi  0.3  0.5  0.1  0.1  13.3  0.0  0.0 
 Cameroon  0.7  2.7  0.3  0.4  17.7  0.0  0.0 
 Cape Verde  14.5  7.1  2.7  6.8  47.0  0.5  0.0 
 Central African Rep.  0.2  0.3  0.1  0.2  1.8  0.0  0.0 
 Chad  0.1  0.3  0.1  0.2  2.2  0.0  0.0 
 Comoros  1.2  0.0  0.3  0.6  10.7  0.0  0.0 
 Congo  0.7  4.8  0.0  0.4  5.8  0.0  0.0 
 Côte d’Ivoire  1.8  4.5  0.4  0.7  33.2  0.0  0.0 
 D.R. Congo  0.0  0.3  0.0  0.0  1.4  0.0  0.0 
 Djibouti  1.5  0.5  0.5  1.1  39.7  0.1  0.0 
 Egypt  10.4  4.3  0.9  1.5  89.9  0.4  0.0 
 Equatorial Guinea  1.5  3.2  0.2  0.5  22.9  0.0  0.0 
 Eritrea  0.8  0.0  0.2  0.2  12.1  0.0  0.0 
 Ethiopia  0.4  0.0  0.0  0.1  2.0  0.0  0.0 
 Gabon  3.0  11.9  1.3  1.6  51.5  0.0  0.0 
 Gambia  2.7  4.3  1.4  1.3  12.8  0.0  0.0 
 Ghana  1.2  1.2  0.2  0.3  21.3  0.0  0.0 
 Guinea  0.3  0.7  0.2  0.4  9.1  0.0  0.0 
 Guinea-Bissau  0.8  0.0  0.3  0.2  22.9  0.0  0.0 
 Kenya  1.0  1.9  0.6  0.6  16.1  0.1  0.0 
 Lesotho  1.2  3.2  0.3  0.1  16.2  0.1  0.0 
 Libya  11.8  0.9  0.4  2.3  50.0  0.0  0.0 
 Madagascar  0.4  0.9  0.2  0.2  7.4  0.0  0.0 
 Malawi  0.5  0.5  0.2  0.1  2.3  0.0  0.0 
 Mali  0.5  0.4  0.2  0.1  14.3  0.0  0.0 
 Mauritania  1.0  4.2  0.3  1.0  20.0  0.0  0.0 
 Mauritius  25.6  22.7  8.8  10.8  93.0  0.8  0.0 
 Morocco  4.2  16.6  1.4  1.4  76.6  0.5  0.0 
 Mozambique  0.5  0.9  0.2  0.4  5.1  0.0  0.0 
 Namibia  6.4  5.8  2.5  5.6  37.9  0.2  0.0 
 Niger  0.2  0.0  0.1  0.1  5.1  0.0  0.0 
 Nigeria  0.5  0.3  0.1  0.7  25.6  0.0  0.0 
 Rwanda  0.3  0.8  0.3  0.1  2.5  0.0  0.0 
 S. Tomé & Principe  3.8  0.0  6.3  1.0  32.1  1.4  0.0 
 Senegal  2.4  3.1  1.0  1.8  26.7  0.5  0.0 
 Seychelles  27.3  47.2  11.6  15.4  87.6  7.7  0.0 
 Somalia  0.5  1.2  0.1  0.1  7.8  0.0  0.0 
 South Africa  10.7  23.4  6.3  6.7  53.8  1.0  0.0 
 Sudan  1.4  0.3  0.5  0.4  47.7  0.0  0.0 
 Swaziland  3.3  5.4  1.4  1.6  17.9  0.1  0.0 
 Tanzania  0.5  0.8  0.2  0.3  11.4  0.0  0.0 
 Togo  1.0  2.0  3.2  2.5  31.6  0.1  0.0 
 Tunisia  10.9  4.0  4.2  2.6  88.6  0.7  0.0 
 Uganda  0.2  1.1  0.2  0.3  4.5  0.0  0.0 
 Zambia  0.8  1.1  0.2  0.7  24.5  0.0  0.0 
 Zimbabwe  2.2  2.7  0.9  1.7  20.0  0.7  0.0 
 REGIONAL average  3.5  4.3  1.3  1.6  26.9  0.3  0.0 
 GLOBAL average  19.6  21.8  9.5  10.0  63.0  30.4  0.4 
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Annex Table 2 ICTs in Asia, 2001 

mainlines 
(per 100)

cellphones 
(per 100)

 Internet  
(per 100) 

 PCs  
(per 100) 

 TVs (% of 
households) 

bandwidth 
(kbps/

inhabitant)

 broadband 
(per 100) 

 Afghanistan  0.1  0.0  0.0  0.0  6.3  0.0  0.0 
 Armenia  17.3  0.8  1.6  1.1  89.6  0.3  0.0 
 Azerbaijan  10.5  8.9  0.3  0.7  98.9  0.0  0.0 
 Bahrain  25.4  43.7  14.6  14.6  96.5  28.5  0.2 
 Bangladesh  0.4  0.4  0.1  0.2  17.2  0.0  0.0 
 Bhutan  2.6  0.0  0.7  1.0  57.7  0.3  0.0 
 Brunei Darussalam  25.9  41.8  12.9  7.3  98.3  17.5  0.6 
 Cambodia  0.2  1.7  0.1  0.1  40.0  0.0  0.0 
 China  14.1  11.3  2.6  1.9  87.3  0.6  0.0 
 Georgia  12.2  6.5  1.0  3.1  80.8  0.2  0.0 
 Hong Kong, China  58.0  85.9  38.7  38.7  99.0  106.7  4.2 
 India  3.7  0.6  0.7  0.6  31.6  0.1  0.0 
 Indonesia  3.5  3.1  2.0  1.1  54.5  0.2  0.0 
 Iran (I.R.)  16.9  3.2  1.6  7.0  67.4  0.2  0.0 
 Israel  46.6  84.5  16.6  24.6  92.6  18.3  0.7 
 Japan  48.2  58.8  38.4  35.8  99.0  17.8  3.0 
 Jordan  12.7  16.7  4.5  3.3  93.4  1.7  0.0 
 Kazakhstan  13.0  3.9  1.0  2.0  50.0  0.1  0.0 
 Korea (Rep.)  54.4  61.4  51.5  47.5  99.0  20.7  4.2 
 Kuwait  20.8  38.6  8.8  12.0  95.4  2.6  0.2 
 Kyrgyzstan  7.8  0.5  3.0  1.3  50.0  0.2  0.0 
 Lao P.D.R.  1.0  0.5  0.2  0.3  29.9  0.0  0.0 
 Lebanon  18.7  22.9  7.8  7.5  92.6  1.8  0.0 
 Macao, China  40.4  44.5  23.1  18.3  93.0  27.5  2.2 
 Malaysia  19.7  30.9  26.6  12.6  85.9  3.1  0.0 
 Maldives  9.9  6.9  3.6  5.4  61.5  1.6  0.0 
 Mongolia  5.2  8.1  1.7  1.7  49.0  0.4  0.0 
 Myanmar  0.6  0.0  0.0  0.3  3.0  0.0  0.0 
 Nepal  1.3  0.1  0.3  0.4  13.2  0.0  0.0 
 Oman  9.3  13.1  4.9  3.4  79.2  1.5  0.0 
 Pakistan  2.3  0.5  0.4  0.4  38.5  0.2  0.0 
 Palestine  8.9  9.1  1.8  3.2  87.6  0.6  0.0 
 Philippines  4.2  15.5  2.6  2.2  61.5  0.3  0.0 
 Qatar  26.2  27.9  6.3  15.7  89.2  7.0  0.0 
 Saudi Arabia  14.6  11.4  4.6  8.1  91.1  1.5  0.0 
 Singapore  47.1  72.4  41.2  50.8  99.4  63.9  3.7 
 Sri Lanka  4.4  3.6  0.8  0.9  20.6  0.1  0.0 
 Syria  10.9  1.2  0.4  1.6  75.6  0.1  0.0 
 Taiwan, China  57.3  97.2  34.9  36.4  97.8  32.3  4.2 
 Tajikistan  3.7  0.0  0.1  0.7  79.5  0.0  0.0 
 Thailand  9.8  12.2  5.7  3.2  90.6  1.0  0.0 
 Turkmenistan  8.0  0.2  0.2  1.4  50.0  0.0  0.0 
 United Arab Emirates  30.2  54.7  25.7  12.0  85.9  1.1  0.2 
 Uzbekistan  6.7  0.5  0.6  0.7  50.0  0.0  0.0 
 Viet Nam  3.8  1.6  1.3  0.9  79.6  0.0  0.0 
 Yemen  2.2  0.8  0.1  0.2  42.6  0.0  0.0 
 REGIONAL average  16.1  19.7  8.6  8.5  68.5  7.8  0.5 
 GLOBAL average  19.6  21.8  9.5  10.0  63.0  30.4  0.4 
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mainlines 
(per 100)

cellphones 
(per 100)

 Internet  
(per 100) 

 PCs  
(per 100) 

TVs 
(% of 

households) 

bandwidth 
(kbps/

inhabitant)

 broadband 
(per 100) 

 Antigua & Barbuda  48.0  32.2  9.0  10.3  88.6  36.1  0.0 
 Argentina  21.9  18.1  9.8  7.8  97.0  11.2  0.2 
 Aruba  39.7  56.6  25.6  8.5  76.2  96.2  0.0 
 Bahamas  40.3  19.8  5.5  57.7  82.5  14.7  1.4 
 Barbados  48.1  19.8  5.6  9.3  82.5  223.6  0.0 
 Belize  13.7  15.2  7.0  12.8  82.5  17.9  0.0 
 Bolivia  6.2  9.2  2.1  2.0  50.0  0.4  0.0 
 Brazil  21.2  16.3  4.5  6.1  89.9  3.4  0.2 
 Chile  22.6  33.1  20.1  10.6  89.6  11.5  0.4 
 Colombia  17.2  7.6  2.7  3.6  94.2  1.6  0.0 
 Costa Rica  23.7  8.2  9.6  17.6  83.4  9.0  0.0 
 Cuba  5.1  0.1  1.1  2.0  70.0  0.5  0.0 
 Dominican Rep.  11.8  15.7  4.9  2.1  75.0  0.6  0.0 
 Ecuador  10.4  6.7  2.6  2.3  74.9  0.6  0.0 
 El Salvador  10.2  13.4  2.3  2.2  84.5  0.7  0.0 
 Grenada  32.2  6.3  5.1  12.8  82.5  44.2  0.0 
 Guatemala  6.5  9.8  1.7  1.3  40.4  1.9  0.0 
 Guyana  10.7  10.1  13.4  3.1  82.5  1.1  0.0 
 Haiti  1.0  1.1  0.4  0.2  23.9  0.5  0.0 
 Honduras  4.7  3.6  1.4  1.2  48.0  0.2  0.0 
 Jamaica  19.6  22.9  3.8  5.0  69.0  2.8  0.1 
 Mexico  13.9  21.9  7.5  7.0  91.8  3.2  0.1 
 Nicaragua  3.0  3.2  1.4  2.5  59.1  0.1  0.0 
 Panama  13.2  16.4  4.2  3.8  78.3  11.4  0.1 
 Paraguay  5.1  20.4  1.1  2.7  75.0  0.2  0.0 
 Peru  6.0  6.9  7.7  4.8  64.9  2.2  0.1 
 Puerto Rico  33.6  29.4  15.6  0.7  97.0  2.0  0.1 
 St. Vincent  22.7  6.5  4.8  11.3  79.0  2.6  0.1 
 Suriname  17.7  19.9  3.3  4.6  65.6  0.9  0.0 
 Trinidad & Tobago  24.0  19.7  9.2  6.9  87.3  7.4  0.0 
 Uruguay  29.6  16.2  11.5  11.5  93.0  11.7  0.0 
 Venezuela  10.9  26.2  4.7  5.3  88.9  1.8  0.1 
 Virgin Islands (US)  63.5  37.5  18.3  2.4  50.0  41.2  0.0 
 REGIONAL average  19.9  16.7  6.9  7.3  75.7  17.1  0.1 
 GLOBAL average  19.6  21.8  9.5  10.0  63.0  30.4  0.4 
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PART 2:  
EMERGING ICT MARKETS IN DEVELOPING 
COUNTRIES
Information and communications technologies (ICTs) have contributed significantly to the recent 
growth of many economies and are expected to play a key role in the transition to development of 
many countries, as well as in the creation of knowledge societies for their citizens. ICTs are ena-
bling technologies, providing businesses with additional opportunities to grow and citizens with a 
range of resources for communications and the acquisition and sharing of information. As the area 
of ICTs is still new and subject to rapid evolution, and considering that ICT applications can be so 
wide-ranging as to cover the entire spectrum of economic and social life, learning from research 
is a much needed activity.

The preceding chapters presented a comparative description of the general state of ICT develop-
ment in Asian, African and Latin American and Caribbean economies, as well as analyzed their 
evolution in recent years. The usefulness of such work which looks at stocks and flows of ICTs 
lies in the area of regional and international benchmarking, early identification of relative national 
strengths and weaknesses, and the monitoring of progress over time both by component of interest 
and individual technologies. In the context of policy-making, however, such work must be comple-
mented by additional sources of information, ideally more detailed and focused on the examination 
of the markets within which developments take place, together with issues pertaining to the factors 
that facilitate or inhibit the proper functioning of such markets. Two broad such areas are the supply 
of and the demand for ICTs, in conjunction with the numerous issues associated with them. 

This part consists of two chapters. The first chapter focuses on the ICT sector in developing coun-
tries in Asia, Latin America and the Caribbean, and Africa, quantifying and describing the sector, 
and (where possible) identifying recent trends. The second provides some supplementary data 
and analysis of ICT indicators on the demand side for selected countries that were researched for 
this study.
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CHAPTER 3: Supply of ICTs and the ICT sector
In the process of studying ICT supply in individual economies, a key aggregate is that of the ICT 
sector. This industrial sector represents a vertical aggregation of ICT manufacturing and services 
industries which for the most part represent a new addition to economic activity, as well as epito-
mize practically the process of technological convergence. While the sector contains the older 
wireline telecommunications industry, it must be taken into account that this has been a small 
industry in many developing countries as little such infrastructure existed prior to the digital era; 
even that limited activity, which came in the form of monopolies, today bears little resemblance 
to what it used to be, as it has been seriously revitalized and radically transformed both in terms 
of its underlying technological platform and the selection and delivery of services. Much of the 
telecommunications industry in developing countries today comes from mobile telephony, which is 
undoubtedly a new addition to economic activity. 

Considerable progress has been achieved in measuring and detailing the composition and the 
evolution of the ICT sector in developed countries around the world. Defining the sector and estab-
lishing consistency in concepts and collection methods have been an integral part of such work, 
facilitating comparisons across many countries. An important milestone was the creation of a 
standard ICT sector definition adopted by the OECD and its member countries in the late 1990s 
(OECD 2002). The definition put order to work in this area, as it replaced diverse and competing 
definitions that were used and which hampered comparability both across countries and over time. 
The agreed-upon definition was based on the International Standard Industrial Classification of 
Economic Activities (ISIC Rev. 3) and was recently refined and restated on the basis of ISIC Rev. 4 
(see table below). Concordances have also been developed to enable the production of statistics 
according to other national or regional industrial classifications, such as NAICS in North America 
and NACE in Europe. Most of the data presented in this chapter are based on ISIC Rev. 3. How-
ever, in order to provide readers with the most current industry list and codes, the composition of 
the ICT sector expressed in terms of ISIC Rev. 4 divisions, groups and classes is shown below. 

Two of the main indicators used to describe the magnitude of the ICT sector, as well as to track 
its growth, are the sector’s contribution to value added and employment. Analyses conducted by 
UNCTAD, using both UNCTAD and OECD data, show that in developed countries, after the ICT 
sector ‘boom-bust’ or ‘contraction’ over the 2000-2001 period, the sector enjoyed an increase in 
both value added and employment in 2003. The sector represented approximately 5.5% of total 
business sector employment in developed countries and was a source of employment growth 
(OECD 2006, quoted in UNCTAD 2006).

Similarly, value added in the ICT sector industries in developed countries rebounded and by 2003 it 
approached its 2000 performance (UNCTAD 2006). Figures show that on average ICT value added 
represented about 9% of total business sector value added in developed countries (UNCTAD 
2006). Using Eurostat and OECD data, Figures 3.1 and 3.2 detail the ICT sector’s share in busi-
ness sector value added and employment, respectively, for several - mostly European - countries. 
In many of these countries, ICT services have tended to have a high share of value added in the 
total services sector - a share that has been rising over time. For instance, data for the European 
Union (EU-25) indicate that in 2000, ICT services accounted for 11.5% of total business sector 
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services value added, and by 2003 had reached 14.5%. For 2004, the latest year for which data 
are available, ICT services accounted for 14.4% of total services value added in the business 
sector in European Union (EU-25) (Partnership 2007).

In developed countries such policy analyses have been taking place over the last decade based on 
sectoral statistical compilations shedding light on policy and regulatory developments. However, 
similar work has not been attempted for developing countries yet. As evidenced in many developed 
nations around the world, ICT manufacturing and services industries make up sizeable propor-
tions of local, national and regional economies, in terms of value-added, employment and trade. 
Their impact on economic growth is both direct, through the expansion of the sector, and indirect, 
through value-added and productivity improvements elsewhere in the economy. Moreover, the ICT 
sector aggregate presents an opening for even more detailed analyses that may be warranted in 
areas such as labour markets, with human resource development and training issues, international 
trade, investment, research and development (R&D) and more. 

Generally, findings include that the value added produced by the ICT sector exceeds ICT sector 
employment, indicating higher productivity than the rest of the economy (an argument that was at 
the heart of debates on the productivity paradox in earlier years and related to whether or not ICTs 
lead to productivity improvements outside the ICT-producing sector), that the share of ICT services 

The composition of the ICT sector
ICT manufacturing industries
261 Manufacture of electronic components
262 Manufacture of computers and peripheral equipment
263 Manufacture of communication equipment 
264 Manufacture of consumer electronics
268 Manufacture of magnetic and optical media
ICT trade industries - wholesale of ICT equipment
4651 Wholesale of computers, computer peripheral equipment and software
4652 Wholesale of electronic and telecommunication equipment and parts
Software publishing
582 Software publishing 
ICT intangible services industries
61 Telecommunications 
611 Wired telecommunications activities
612 Wireless telecommunications activities
613 Satellite telecommunications activities
619 Other telecommunications activities
62 Information technology service activities 
6201 Computer programming activities
6202 Information technology consultancy activities and computer facilities management activities
6209 Other information technology service activities
631 Web portals, data processing, hosting and related activities 
6311 Data processing, hosting and related activities
6312 Web portals
951 Repair of computers and communication equipment
9511 Repair of computers and peripheral equipment
9512 Repair of communication equipment 
Source: OECD 2007
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Figure 3.1 ICT sector share of total business sector value added, at factor cost  
(latest year available)
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Source: Partnership (2007), Measuring the Information Society, Partnership on Measuring ICT for Development, using OECD and Eurostat data. 

Figure 3.2 ICT sector share of total business sector employment  
(latest year available)
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relative ground to emerging computer services. A finding particularly revealing of the dynamism of 
the ICT sector was that this relatively small sector in terms of value added and smaller in terms of 
employment, accounts for a huge proportion of a country’s R&D (as much as nearly half of all pri-
vate sector R&D in Canada at one time, for example - see Statistics Canada 2003). Moreover, find-
ings concerning the composition of the sector’s employment showed that workers were younger, 
much better educated, better paid and working more hours that the average worker elsewhere in 
the economy (see for example OECD 2002 and Statistics Canada 2003). It was also found that the 
sector was not immune to the downturn of 2000-2001 – which was in fact related to the burst of the 
dot-com bubble with many of the firms involved being in the ICT sector. Consequently, the sector 
suffered a setback from which it started recovering in most countries after 2003.

The ICT sector in developing countries

While the creation of the standard definition made possible the meaningful tracking of the sec-
tor’s evolution over time and allowed comparisons across countries, in other parts of the world 
information on the sector is either fragmented, incomplete or sometimes non-existent. This is par-
ticularly true in the case of the developing South. Have the experiences related to the ICT sectors 
of these developing countries been comparable to those of developed ones? How big are the sec-
tors there? Are the proportions of ICT manufacturing and services more or less comparable or do 
they differ widely? Where and why? What are the relative magnitudes of telecommunications and 
computer services? What about software within services? What is the situation of domestic capac-
ity and trade in terms of ICT products? These and many more questions remain to be answered 
through analyses of the ICT sector. The limit to such answers is the availability of data, which can 
then be analyzed under knowledge of the countries’ specific policy context. While it is not possible 
to provide answers to all such questions due to the lack of adequate data, this work represents 
an early attempt for the quantification of the ICT sector and its composition in several developing 
countries. 

Over time, some countries have worked to develop measurement tools for the sector, with some 
national statistical offices striving to produce information with concepts that are relatively consist-
ent (to varying degrees) with international standards. This work attempts to harvest some of this 
information, collected from a variety of sources, to begin to paint a picture of the evolution of the 
ICT sector in countries in Asia, Latin America and the Caribbean, and Africa. In the process it 
aspires to demonstrate how useful it can generally be in ICT research to expand existing research 
projects from one industry and look at the bigger whole in the period of convergence, as well as 
to manifest and bring to the forefront in a more comprehensive way the complexity of the issues 
involved, which extend beyond the confines of an individual industry. The information sources used 
are summarized in the following Text Box.

The findings concerning value added and employment in the ICT sector in developing countries in 
Asia, Latin America and Africa presented here tell a story that is, in some respects, similar to the 
experiences of developed countries regarding the “boom-bust” pattern experienced by the sector. 
As many of the ICT industries in developing countries are closely linked with the developed world 
in terms of global supply chains (and in particular, perhaps, those countries relying heavily on the 



45

PART 2: EMERGING ICT MARKETS IN DEVELOPING COUNTRIES 
C

H
A

P
TER

 3: Supply of IC
Ts and the IC

T sector

manufacture of ICT goods or services for export/import), many of the same forces that caused 
the spike and subsequent slowdown in demand and production of ICT goods and services circa 
2000-2001 also affected the ICT industries in developing countries. However, as observed here 
and elsewhere (e.g. UNCTAD 2006), the size and composition of the ICT sector differ substantially 
across countries and regions. Some countries in the developing world have sectors with a share of 
economic activity exceeding that of the ICT sector in many developed nations. In other developing 
countries, the ICT sector is still in its infancy and does not come close to the relative size, in terms 
of value added or employment, of established ICT industries found in other countries.
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Sources of ICT sector data

Data presented in this chapter come from a variety of sources. As many developing 
countries employ different classifications, concepts, and coverage in their collection 
of ICT-related data, it is important to bear these differences in mind when attempting 
comparisons across national data. 

For value added and employment in ICT manufacturing industries data come prima-
rily from the United Nations Industrial Development Organization (UNIDO) industrial 
statistics database. The most recent update occurred in August 2007, and includes 
coverage up to reference year 2004 (or the most recent year available from indi-
vidual countries). UNIDO gathers data from several sources, including individual 
country questionnaires, national publications for industrial censuses, annual sur-
veys and input-output tables, published and unpublished data from international 
sources, and national data compiled by statisticians engaged by UNIDO to work in 
specific countries. Information collected is coded to the International Standard Indus-
trial Classification for all Economic Activities (ISIC Rev. 3), allowing totals for ICT 
manufacturing industries to be compiled. For more information on the UNIDO indus-
trial statistics database, readers are encouraged to refer to the UNIDO website at 
http://www.unido.org.

Other data used in this report were compiled through research efforts undertaken 
specifically for this study and come from a range of data sources. These include 
national statistical offices (NSOs) of individual countries, industry and trade associa-
tions, as well as work produced by international statistical organizations (including 
the OECD, Eurostat and UNCTAD). In these cases, readers are provided with refer-
ences to the sources of information.

Data that provide new information on the size of the ICT sector in several Latin Amer-
ican countries, including information on sub-sectors within the ICT sector were com-
piled for this study by the Economic Commission for Latin America and the Carib-
bean (ECLAC), using data from a variety of surveys and other national sources (see 
Technical Annex). Very detailed ICT sector information is also available for Chile due 
to the creation of an ICT satellite account (see Agenda Digital 2006). 

Because data come from a wide variety of sources and may employ different meth-
ods and coverage, estimates prepared by one organization may differ from those 
provided by another. To assist with interpretation of figures, the Technical Annex pro-
vides more details on differences in concepts, scope, reference periods and industry 
coverage for data presented in the various figures and tables used in this chapter. 
It is recommended that these differences be taken into consideration when making 
comparisons among countries.
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3.1  The ICT sector in Asian countries

The ICT sector in Asia is diverse in many respects. Significant variation exists across countries in 
terms of the magnitude, the composition and the development of the sector, as well as the types of 
specialization in production. Many countries in southern and eastern Asia in particular have strong 
manufacturing capabilities and have emerged as leaders in the production of ICT goods and serv-
ices - not just among developing countries but also worldwide.

China and Malaysia are examples of countries with an ICT sector based heavily on the manufac-
ture of ICT goods, many of which are exported. ICT services, however, are a fast-growing part of 
the sector and countries such as India are renowned for the development of their ICT services 
industries. In some countries, such as the Philippines, available data suggest an increasing shift 
from ICT manufacturing to ICT services, which are beginning to account for a sizeable share of 
value added. 

As the size of the ICT sector in many parts of southern and eastern Asia differs considerably from 
other parts of Asia where ICT industries are smaller and not as developed, the following sections 
present separate analyses for southern and eastern Asian countries and countries in other parts 
of Asia.

Southern and Eastern Asian countries
Many southern and eastern Asian countries have significant ICT industries - so much so that the 
relative share of ICT industries in the production and total employment of national economies in 
this part of the world far exceeds that of many developed nations. Some have large ICT manufac-
turing industries, while others are known for their ICT services. Still others have a considerable mix 
of both. Starting with ICT manufacturing industries - for which more data are available - Figures 3.3 
and 3.4 reveal the relative size of these industries in a number of countries in this region, measured 
in terms of their share in total manufacturing value added and employment, respectively.

Singapore leads the region - and much of the world, in fact - in terms of the contribution of ICT 
to the total economy of the country. Singapore’s share of manufacturing employment in ICT (with 
26.8% of persons engaged in manufacturing working in ICT manufacturing industries in 2003) is 
similar to that of Malaysia (25.8%). This share is down from the late 1990s however when Singa-
pore’s share of employment in ICT manufacturing surpassed one-third of all persons engaged in 
manufacturing work in the country. The production of the ICT manufacturing industries in Singa-
pore is most notable however. Throughout much of the late 1990s, ICT manufacturing represented 
nearly one-half of all manufacturing value added, and in 2000 accounted for 45.8% of total manu-
facturing value added before shrinking to approximately one-third (33.1%) by 2003. The high share 
of value added relative to employment suggests a very productive ICT workforce. As in Malaysia, 
much of the employment and production is found in the manufacture of electronic valves, tubes, 
and computer equipment. 
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Southern & Eastern Asia (latest year available)
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Figure 3.4 Share of ICT manufacturing employment in total manufacturing employment, 
Southern & Eastern Asia (latest year available)
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In terms of the relative value added of ICT manufacturing industries in their respective total manu-
facturing industries, Singapore and Malaysia are followed by South Korea, the Philippines, Thai-
land, Japan, Bangladesh2, Macao3, Vietnam and India according to the latest available data. 

While many of these countries also experienced a decline in the relative value added of ICT manu-
facturing to total manufacturing post-2000, in some cases this decline was not as pronounced as 
was the case in Singapore and Malaysia. Nonetheless, in countries with available data, the most 
recent figures still do not match the share of value added achieved by ICT manufacturing industries 
in the years 2000 and 2001. 

Similar patterns are observed in these countries for ICT manufacturing employment, where in most 
cases the share of ICT employment to total manufacturing has not rebounded to reach year 2000 
levels. However, in some countries, notably Indonesia, Malaysia, the Philippines, South Korea and 
Vietnam, there is some evidence to suggest that by 2002 or 2003 the share of ICT manufacturing 
employment resumed an upward trend.

Another indicator of the importance of ICT manufacturing industries to the economies of individual 
countries is the ratio of value added to employment within these industries. In Figure 3.5, this ratio 
is expressed as average value added per employee (in US dollars), for the respective countries 
using the latest year of available data. 

Figure 3.5 Value added per employee, ICT manufacturing, Southern & Eastern Asia 
(latest year available)
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Source: UNIDO industrial statistics database

2  Figures for Bangladesh are only available to 1998.
3 Macao (together with Hong Kong) forms one of two special administrative regions of China. Macao is situated in a very small (28.6 square 

kilometre) land area, with a population of approximately one-half million people. While ICT sector data for much of China are not 
comparable with data from other countries for a variety of reasons, China is discussed in more detail later in this section.
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added per employee in ICT manufacturing industries is impressive. South Korea, Japan and Sin-
gapore emerge as leading countries for this indicator. In South Korea, in fact, value added per 
employee in ICT manufacturing industries exceeded 100,000 US dollars in 2002. It is also worth 
noting that for many economies - Bangladesh, Macao, India, Indonesia, South Korea, Malaysia, 
Singapore, Thailand, and Vietnam - the share of ICT manufacturing value added in total manufac-
turing exceeded that of employment, using the most recent years for which data are available.

For some countries, additional detail is available about the nature and composition of ICT manu-
facturing industries as well as ICT services industries. This research is presented in the para-
graphs that follow.

Malaysia: This country is known throughout the world for its ICT manufacturing. While the domes-
tic ICT sector in Malaysia accounts for almost 12% of Gross Domestic Product (GDP), the bulk of 
the production comes from ICT manufacturing industries, and in particular, electronic valves, tubes 
and other electronic components, and computing equipment. In fact, since the mid-1990s, the ICT 
manufacturing industries have contributed more than one-quarter in total value added in Malaysian 
manufacturing, peaking in the late 1990s when ICT manufacturing represented approximately one-
third of Malaysia’s total manufacturing value added (Table 3.1). Malaysia’s reliance on ICT manu-
facturing is reflected in the fact that over three-quarters (76.4%) of ICT sector value added came 
from within ICT manufacturing industries in 2004, meaning ICT services and telecommunications 
accounted for a much smaller share of total production. 

Table 3.1 Share of ICT sector to Gross Domestic Product, Malaysia, 1990-2004
Year Gross Domestic 

Product 
(Millions of RM)

ICT sector value 
added (including 
manufacturing, 

telecommunications 
& services)  

(Millions of RM)

Share of ICT 
sector to GDP  

(%)

Total 
manufacturing 

value added  
(Millions of RM)

Total ICT 
manufacturing 

value added  
(Millions of RM)

Share of ICT 
manufacturing 

to total 
manufacturing 

value added  
(%)

Share of ICT 
manufacturing 

to total ICT 
sector value 

added  
(%)

1990 119,081 6,952 5.8 28,847 4,952 17.2 71.2
1991 135,124 9,455 7.0 34,524 6,975 20.2 73.8
1992 150,682 11,632 7.7 38,910 8,720 22.4 75.0
1993 172,194 14,338 8.3 44,643 10,897 24.4 76.0
1994 195,461 18,149 9.3 52,072 14,061 27.0 77.5
1995 222,473 21,209 9.5 58,684 16,415 28.0 77.4
1996 253,732 27,436 10.8 70,646 21,739 30.8 79.2
1997 281,795 30,787 10.9 79,974 24,282 30.4 78.9
1998 283,243 34,398 12.1 81,525 27,123 33.3 78.9
1999 300,746 37,733 12.5 93,045 30,296 32.6 80.3
2000 343,215 44,594 13.0 111,900 34,160 30.5 76.6
2001 334,404 39,067 11.7 101,735 28,081 27.6 71.9
2002 362,012 41,865 11.6 110,561 29,251 26.5 69.9
2003 395,017 46,001 11.6 122,706 33,463 27.3 72.7
2004 449,609 52,724 11.7 141,172 40,262 28.5 76.4

Source: National Statistics Office
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Although as noted earlier the share of ICT value added in total manufacturing value added exceeds 
that of employment in Malaysia, the ratio remains lower than that of some developed countries. 
Part of the explanation may lie in the fact that the nature of employment in the electronics sector in 
countries like Malaysia tends to be less “value adding” or somewhat mundane in nature compared 
to higher “value adding” activities such as research and ICT services.4 Acknowledging this, the 
government of Malaysia has shifted the emphasis towards creating a knowledge economy which 
emphasizes the creation of higher value-added employment compared to the 1970s and 1980s. 
Data show that by 2004, in fact, over one-half of Malaysian graduates produced locally were com-
puter graduates, indicating the rising demand for knowledge workers in the information economy.

During the course of Malaysia’s industrialization efforts, the country successfully reduced over-de-
pendence on the agricultural sector, shifted the export structure from low-paying natural resources 
to high value adding manufactured goods and services, reduced unemployment, lowered the infla-
tion rate and increased female participation in the labour force. Despite the spectacular growth 
and strong fundamentals, the Malaysian economy faced critical challenges in ensuing sustain-
able development due to growing globalization and market liberalization. In particular, the country 
has to cope with rising domestic labour costs at the expense of the availability of cheap labour in 
neighbouring countries where foreign direct investments have begun to flow. The other factors 
that affected sustainable growth included poorly performing service sectors, elusive capital and 
knowledge flight in a borderless environment, shortage of competent and skilled workers, a weak 
R&D culture and complacent civil service. In response to these challenges, and under the current 
plan (2006-2010), the government is looking at ICTs as the appropriate strategic tool and enabler 
to move up the country’s economic value chain, thus building a knowledge economy and society. It 
has been more than a decade since the government of Malaysia initiated a number of ICT policies, 
strategies and programs towards this endeavour, aiming both at ICT as an economic sector and as 
an enabler for economic and societal development. 

The growth of ICTs is manifested in that the ICT manufacturing sector has grown substantially and 
indeed has exceeded the contribution of some well-established, traditional economic sectors. For 
instance, in 1990 the contribution of ICT to GDP (5.8%) was much lower than that of the agriculture 
and mining and quarrying sectors which contributed 15.2% and 11.8%, respectively. By the end of 
2004, however, the contribution of the ICT sector was 11.7% of GDP, exceeding the performance of 
the agriculture sector which accounted for only 9.5% of GDP. Moreover, since 1993 the GDP share 
of ICT manufacturing has exceeded that of the mining and quarrying sector – with the exception of 
2004 when the latter experienced a resurgence (12.6% of GDP). 

Moreover, the trade performance of ICTs has been spectacular. Exports of ICT goods increased 
from just over 13 billion Ringgit (RM) in 1990 to almost 388 billion RM by 2004, while imports 
increased from 10 billion RM to almost 208 billion RM during the same period. As a result, the ICT 
export and import penetration rates (exports and imports over domestic demand) rose enormously 
to 86% and 59%, respectively. Malaysia maintains a sizeable trade surplus in ICT goods.

4  In many developed nations, ICT services account for a relatively high share of total services value added compared to their share of 
employment. The most recent data available for the European Union (EU-25) show that in these countries, ICT services accounted for 
14.4% of total services value added in 2004 while making up only a 6.0% share of services employment (Partnership 2007). 
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accounted for 15.0% of total manufacturing value added. Electronic components and computer 
products manufacturing industries are particularly large. One of the manufacturing specialties of 
Thailand is the hard disk drive (HDD) industry, where investment has flowed since 1983. Most recent 
figures show that Thailand shipped 73 million units of hard drives for export in 2004, accounting 
for 28% of the total world market. This share was anticipated to further intensify to 37%-42% of the 
total market in 2005, making Thailand the top HDD exporter worldwide (Koanantakool 2006). 

A considerable share of the workforce in Thailand also works in ICT professions. About three-
quarters of the ICT workforce are in low-skilled professions, involving the manufacturing of electri-
cal and electronic components, while the remainder is employed in high-skilled ICT jobs, working 
as computer-related and electronics professionals. A domestic survey found that in 2005, there 
were over 25,000 software specialists working in Thailand. Most of these (56.9%) were devel-
opment and maintenance programmers, followed by computer systems designers and analysts 
(23.7%), Web programmers and Webmasters (19.4%). In terms of growing its ICT services and 
manufacturing occupations, one of the biggest challenges facing Thailand, compared to some 
of its neighbouring countries, is the relatively low educational attainment of the workforce. As of 
2005, more than one-half of the employed population aged 15 years and over had a highest level 
of educational attainment of primary education or less, while only about 13% had post-secondary 
education.

India: India has also emerged as a key player in the global supply of ICTs - but for reasons quite 
different than those of China, for instance. While India also has considerable employment in ICT 
manufacturing industries, the most significant area of growth in India’s ICT sector lies in the area 
of ICT services - particularly those for export. In fact, India is in the unique position of being one of 
the few countries in the world where the impact of the ICT services export-oriented business far 
outweighs that of the domestic side (Gartner 2005). 

As shown in Table 3.2, India has a very strong software industry, with the production of software 
for export nearly four times the value of software produced for domestic use. While total produc-
tion of hardware electronics and software has nearly tripled between 2000 and 2006 in terms of its 
monetary value, the growth in software for export is almost four-fold. Other ICT-related services in 
India have also emerged, generating strong sources of export revenue and employment. Accord-
ing to some studies, IT-enabled services (ITES) and business process outsourcing (BPO) have 
generated significant revenue growth, with revenues in these industries almost tripling between 
2004 and 2006. By fiscal year 2005-06, nearly 1.3 million persons were working as IT, ITES and 
BPO professionals in India (Ministry of Communication and Information Technology 2006). This 
represents a considerable jump from the 284,000 persons employed in these industries in 1999. 
The increase is attributed mainly to the huge market for IT-enabled services exports. The overall 
contribution of IT and IT-enabled services to India’s total economy is estimated to have risen stead-
ily each year from 3.9% of GDP in fiscal year 2001/2002 to 5.8% by 2005/2006. The relative share 
of ICT manufacturing to total manufacturing value added and employment in India, on the other 
hand, has changed little over the same period - emphasizing the significant role played by ICT 
services and software production and exports in terms of the overall growth of India’s ICT sector.
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Table 3.2 Electronics production in India
 (billions of US dollars)

2000-01 2001-02 2002-03 2003-04 2004-05 2005-06
Consumer Electronics 2.7 2.8 3.1 3.4 3.7 4.0
Industrial Electronics 0.9 1.0 1.2 1.4 1.8 2.0
Computers 0.8 0.8 0.9 1.5 2.0 2.4
Communication & Broadcast Equipment 1.0 1.0 1.1 1.9 1.1 1.6
Strategic Electronics 0.4 0.4 0.6 0.6 0.7 0.7
Components 1.2 1.3 1.5 1.7 2.0 2.0
Sub total 6.9 7.3 8.3 10.3 11.2 12.6
Software for exports 6.3 8.1 10.2 12.9 17.4 22.9
Domestic software 2.1 2.4 3.0 3.6 4.4 5.9
Total 15.3 17.8 21.6 26.8 33.0 41.4

Source: Ministry of Information and Technology

China: The world’s largest telecommunication market is also one of the fastest growing in the 
world. The phenomenal growth experienced by China in recent years across the economic spec-
trum contains an ICT component too. “Informatization” is relied upon to complement overall indus-
trialization efforts. Both ICT manufacturing and services industries are regarded as significant 
engines of economic growth and sizeable investments take place. (Investment in telecommunica-
tions has been as high as 2% to 2.5% of GDP, OECD 2006).

Aided by enormous internal markets and cheap labour, China has become a leading country in the 
manufacture of information technologies such as personal computers, mobile phones, televisions 
and DVDs. The sales of electronic information products soared from renminbi (RMB) 1.19 trillion in 
2001 to RMB 4.75 trillion in 2006 (Table 3.3). 

Table 3.3 Selected ICT indicators, China
2001 2002 2003 2004 2005 2006

Electronic information products, sales revenue (100M yuan) 11,885 14,000 18,800 30,785 38,417 47,500
Software - revenues (100M yuan) 516.1 660.5  - 2,780 3,906 4,800
Communications - sales revenues (100M yuan)  -  -  - 5,725.5 6,373.7 7,120.6
IT employment (,000) 3,010 3,260 4,080 6,280  - 7,240

Source: Ministry of Information Industry 

China is a major player in the global ICT markets and available evidence suggests that its role in 
the production of ICTs continues to grow, as early export markets are complemented with rising 
internal growth and demand. Exports of electronic information products from China have increased 
dramatically by 35.3% on a yearly basis and exceeded 260 billion US dollars in 2005, accounting 
for more than one third of the country’s total exports (MII 2006). In fact, by 2004, China became the 
world’s top exporter of ICT goods, surpassing Japan, the European Union and the United States 
(OECD 2006). In mobile phones, for example, China produced 303 million units in 2005 (up 30% 
over the previous year) and exported 228 million units (up 56% over the previous year). While 
China is a major importer of IT services, it is among the countries experiencing the most rapid 
growth in IT services export as well (OECD 2006). 
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course of only one year, China’s IT services market rose from RMB 69.9 billion in 2004 to RMB 
77 billion in 2005. In fact, since 2004, China saw the need to change the industrial structure of its 
IT industry and raise the share of IT services in the entire industry. As a result of rising computer 
sales and Internet usage in recent years, an increasing number of local companies are attempting 
the transition from equipment manufacturers to professional service providers. 

The information industry has continued to grow rapidly in recent years at a rate much faster than 
that of the GDP. Due to differences in industry definition and other issues, data from China are not 
directly comparable to other countries. However, according to Chinese figures, the “information 
industry” (including electronics and IT goods) reached a value added figure of 118 billion US dollars 
in 2004, and accounted for 7.5% of GDP (OECD 2006), and this is forecast to reach 10% of GDP.

The industry is experiencing rapid growth. Between 2003 and 2004 alone, the value added figures 
for the information industry grew some 30% (OECD 2006). While China has established itself as 
one of the world’s most important locations for the assembly and production of ICTs, a major chal-
lenge is the extent to which China’s ICT sector can evolve from a series of industries based largely 
on hosting low-cost manufacturing and assembly services, to becoming an innovative sector 
responsible for creating new, higher value-adding ICT goods and services. While China’s ICT 
hardware industry is large, its software industry is small by comparison and also less developed 
than software industries in other countries (e.g. India).

The Philippines: In the Philippines, the ICT sector also holds a large share of employment and 
value added. While ICT manufacturing industries, especially the electronic valves, tubes and elec-
tronic components industries dominate from an employment perspective, by 2003 ICT services 
started to account for the bulk of the value added (see Table 3.4). In 2003, the telecommunications 
industry alone surpassed the total for all ICT manufacturing industries in the Philippines for value 
added. Thus, while manufacturing is a significant source of employment within the sector, ICT 
services have started to contribute a greater share of the sector’s overall value added. Specifi-
cally, this is reflected in the relative rise in the value added share of telecommunications, spurred 
by mobile telephony. The latter becomes more impressive considering that it is accompanied by a 
declining employment share, pointing to substantial productivity gains. 

Table 3.4 Value added and employment in the ICT sector in the Philippines, 
2001 and 2003

% share of ICT sector
2001 2003

Number of employees
ICT manufacturing 75.6 71.7
ICT wholesale & renting 5.5 11.9
Telecommunications 14.7 12.0
IT services 4.2 4.4
Value added in producers prices
ICT manufacturing 50.7 42.0
ICT wholesale 4.0 3.0
Telecommunications 42.7 52.9
IT services 2.6 2.1

Source: UNCTAD, from the 2002 & 2003 Annual Survey of Philippine Business & Industry
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Bangladesh: This country is also attempting to build an export market for software and IT serv-
ices, but is working with a much smaller base than India. While the value of software and IT serv-
ices exports between fiscal years 2002/03 and 2003/04 grew by over 70%, it still accounted for 
only about 7.2 million US dollars (Bangladesh Association of Software & Information Services, 
quoted in USAID 2005). Hardware companies (approximately 2,500 in number) continue to out-
number software (350) and ISP companies (150), according to 2006 figures. Software has been a 
relatively late entrant in the ICT market of Bangladesh (BCS 2006). Between 2000 and 2006, the 
number of ICT professionals working in Bangladesh more than doubled, exceeding 25,000 (BCS 
2006). While still relatively small, the ICT sector is one of the fastest growing segments of the 
economy in Bangladesh.

Other Asian countries
Limited data are available for the ICT manufacturing industries in a number of other Asian coun-
tries. Figures 3.6 and 3.7 document the share of the ICT manufacturing industries in total manufac-
turing value added and employment in these countries, respectively. In most cases, ICT industries 
in the countries examined here are small compared to those found in southern and eastern Asia. 

Figure 3.6 Share of ICT manufacturing value added in total manufacturing value added, 
other Asian countries (latest year available)
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Source: UNIDO industrial statistics database
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or Figure 3.7 Share of ICT manufacturing in total manufacturing employment, other Asian 

countries (latest year available)
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In Turkey, data for ICT manufacturing are currently only available up to the year 2001, but suggest 
a relatively productive ICT manufacturing sector at that time, accounting for 2.3% of total manufac-
turing employment and 3.9% of manufacturing value added.

Data reveal that the share of ICT manufacturing employment in total manufacturing employment 
in Iran has been relatively stable over the 1997-2003 period. However, the share of value added in 
total manufacturing value added for these industries fell in 2003 to 2.1%, down slightly from 2.9% 
in 2002.

Elsewhere, ICT manufacturing industries are still smaller. The insulated wire and cable manufac-
turing industry accounts for most of Jordan’s ICT manufacturing industry, according to the limited 
data available. Employment and value added in this industry more than doubled over the 2001-
2004 period, but still accounted for only 1.7% of manufacturing value added and 1.1% of manufac-
turing employment, respectively. 

In Oman, the share of ICT manufacturing value added in total manufacturing value added in 2004 
(0.5%) was down from 2002 (when a figure of 1.1% was reached). The share of ICT manufacturing 
employment in total manufacturing has been relatively stable, but as of 2004 these industries only 
accounted for 0.9% of manufacturing employees.
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Figure 3.8 also portrays the average value added per employee in some of these countries, using 
the latest available data. For Turkey, this figure exceeds 54,000 US dollars, but it should be noted 
that this value was obtained from 2001 figures. Figures for Oman, Jordan and Iran are more recent, 
and suggest somewhat lower figures for average value added per employee in the ICT manufactur-
ing industries in these countries.

Figure 3.8 Value added per employee, ICT manufacturing, other Asian countries  
(latest year available)
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Source: UNIDO industrial statistics database

3.2  The ICT sector in Latin American and Caribbean countries

In Latin America and the Caribbean (LAC) ICTs experienced significant growth in the late 1990s, 
with important economic and social consequences. The ICT sector in the region displays its own 
unique patterns. Although not possessing industries as large as those found in many Asian econo-
mies, many countries in this region are experiencing significant growth in terms of employment 
and value added in the sector. Brazil and Mexico are the two large producers of ICTs with vol-
umes equal or superior to developed countries (24.7 and 17.2 billion US dollars in 2004, respec-
tively). Much of the Mexican production is destined for external markets, chiefly the United States, 
whereas Brazilian production serves more the domestic and Latin American markets. 

In many parts of the region the ICT manufacturing base is small compared to that found in Asia and 
is often dwarfed by ICT services industries which, in some cases, account for the vast majority of 
the sector’s production. This is particularly true for telecommunications industries which dominate 
the sector. That said, sizeable ICT manufacturing industries are found in Mexico and Brazil. Even 
in these countries, however, a shift is underway where ICT services have started to account for a 
greater share of value added and employment. 
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sequent trade liberalization, although accompanied by a set of fiscal incentives to support certain 
local industries, drove many Brazilian firms out of business and increased the presence of foreign 
firms. Those that did survive, though, achieved substantial efficiency gains and have become lead-
ers in their respective markets. Nevertheless, the components industry never returned to its impor-
tance prior to liberalization. At the present time, a package of measures destined to accelerate the 
growth of the Brazilian economy, adopted in 2007, includes new measures of support (mainly tax 
reductions) for some segments of hardware, such as computers, semiconductors and equipment 
for digital TV. 

In Mexico, the production of ICT goods is more recent and largely driven by direct foreign invest-
ment. Designed as a “host industry” for foreign markets it focuses on the manufacturing of periph-
eral and data processing equipment, typically assembling products under contract for diverse 
“original equipment manufacturers” (OEM’s), offering great flexibility of technological adaptation. 
Most of the industry (around 60%) is located in the border strip with the US. The industry felt the 
effect of the world-wide economic recession early in the millennium and the competition from 
China, which led to the closing or the reduction of operations of industrial plants, mainly in the 
border zone.

The software industry in the LAC region is largely driven by multinational enterprises, with more 
than half of sales and exports of the region accounted for by their subsidiaries in the region. 
National enterprises are principally oriented towards internal markets.

As in the previous section which examined the ICT sector in Asia, the analysis of the sector in Latin 
America and the Caribbean begins with ICT manufacturing data, compiled by UNIDO. These serve 
as entry-level analysis as the figures are frequently dated and are used to provide approximate 
magnitudes. 

Throughout the 1995-2000 period, ICT manufacturing industries in Mexico accounted for between 
3%-4% of total manufacturing value added (see Figure 3.9 for Mexico and other countries in the 
region). Within ICT manufacturing, the manufacture of office, accounting and computer machinery 
was the largest contributor to ICT goods production in Mexico. Brazil commands a large ICT manu-
facturing base. In 2000 and 2001, ICT manufacturing value added accounted for approximately 5% 
of total manufacturing value added, but by 2003 this share had dropped to 2.8%. In 2004 the share 
rebounded slightly, representing 3.1% of total manufacturing value added. 
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Figure 3.9 Share of ICT manufacturing value added in total manufacturing value added, 
Latin America and Caribbean (latest year available) 
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Source: UNIDO industrial statistics database 

Also, according to UNIDO data, 2% of the total manufacturing workforce was engaged in ICT 
manufacturing in 2004 (down slightly from a share of 2.3% in 2000 and 2.4% in 1996 and 1997) 
(see Figure 3.10). Unlike many countries, employment in ICT manufacturing in Brazil is relatively 
evenly distributed throughout the different industries. 

Figure 3.10 Share of ICT manufacturing employment in total manufacturing employment, 
Latin America and Caribbean (latest year available) 
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Source: UNIDO industrial statistics database
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total manufacturing sector is similar to that found in Mexico and Brazil (representing 3% of total 
manufacturing employment in 2002), the latest figures reveal that ICT manufacturing industries 
only accounted for 0.4% of total manufacturing value added. Data reveal further that at that time 
Trinidad and Tobago had a large insulated wire and cable industry, employing over 1,000 persons 
in 2001 and 2002, with only a small fraction of workers and production coming from the manufac-
ture of office, accounting and computer equipment.

The relative size of ICT manufacturing industries in terms of the total manufacturing sector in other 
Latin American countries is even smaller. While value added in ICT manufacturing in Ecuador 
represented 1.1% of total manufacturing value added in 2004, the shares in other countries for 
which data are available (Colombia, Argentina, Bolivia and Uruguay) were even lower. Similarly, 
while Mexico, Brazil and Trinidad and Tobago have levels of ICT manufacturing employment that 
account for between 2%-3% of the total manufacturing workforce, the share in Argentina, Colom-
bia, Ecuador, the Bahamas, Uruguay and Bolivia are all at 1% or lower for the latest years with 
available data.

As in the section on the ICT sector in Asia, Figure 3.11 portrays the average value added per 
employee in the ICT manufacturing industries for countries in the LAC region. According to the 
latest data available, Ecuador, Mexico and Brazil recorded the highest values for this indicator. 

Figure 3.11 Value added per employee, ICT manufacturing, Latin America and Caribbean 
(latest year available) 
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Source: UNIDO industrial statistics database

The next part of this section examines information from additional sources compiled by ECLAC for 
the purposes of this study in selected countries of the region. These provide more detail not only on 
employment and value added in the ICT manufacturing industries, but also on specific parts of the 



61

PART 2: EMERGING ICT MARKETS IN DEVELOPING COUNTRIES 
C

H
A

P
TER

 3: Supply of IC
Ts and the IC

T sector

ICT sector, including ICT services. Figure 3.12 uses these data to depict the evolution of the sec-
tor’s share in the total value added of economies in five Latin American countries - namely Brazil, 
Colombia, Chile, Mexico and Uruguay. 

Figure 3.12 Share of ICT sector value added in total value added, selected Latin 
American countries
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Source: ECLAC

The results reveal that the ICT sector is comparable in size in these five countries in terms of its 
share of total economy value added - approximately 3%-4% in each country. Within countries, the 
sector’s share has been relatively stable over the time series available, with the exception of Uru-
guay where the proportion of value added coming from the ICT sector jumped significantly over the 
2001-2002 period, before decreasing slightly in 2003 and 2004.

Further information is also available on the contribution to value added of different sub-sectors 
within the ICT sector in these countries. As mentioned earlier, the ICT manufacturing sectors 
in Mexico and Brazil are sizeable, and according to this dataset they accounted for 36.5% and 
23.9% of overall ICT sector value added, respectively, in these countries (see Figure 3.13, a-d). 
For other countries, ICT manufacturing is very small and holds a much smaller share of total 
value added in the ICT sector - a 6.3% share in Uruguay and a 5.6% share in Colombia. In each 
of these countries, in fact, the telecommunications industries account for the majority of the sec-
tor’s value added. In Colombia, this is overwhelmingly so as data indicate that 85.5% of ICT sector 
value added comes from telecommunications industries, indicating not only the absence of any 
significant manufacturing activity but also the lack of development of computer services. Telecom-
munications industries also hold a significant share of value added in Uruguay (69.6%), Mexico 
(60.2%) and Brazil (51.2%).



62

PART 2: EMERGING ICT MARKETS IN DEVELOPING COUNTRIES 
C

H
A

P
TE

R
 3

: S
up

pl
y 

of
 IC

Ts
 a

nd
 t

he
 IC

T 
se

ct
or Figure 3.13 Figure 3.13 Composition of ICT sector value added by subsector, selected 

Latin American countries
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Note: Figures for subtotals may not add to 100% because they have been rounded.
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Mexico’s ICT sector has transformed from one with a large manufacturing base to one dominated 
by services over a relatively short period of time. While value added figures for Mexico’s ICT manu-
facturing and services industries were relatively even throughout the late 1990s, by 2001 value 
added in the ICT services industries began to exceed that of ICT manufacturing. In fact, by 2004, 
ICT services accounted for 63.5% of ICT sector value added in Mexico.

In Chile, relatively detailed information is available regarding the evolution of the sector and its 
composition over the 1999-2004 period due in large part to the creation of an ICT satellite account 
which tracks the direct contribution of ICT industries, activities and goods in the country (Agenda 
Digital 2006). This satellite account shows that in 2004, ICT sector value added reached 2,677 
million US dollars, representing 3% of the total value added of the Chilean economy. Data show-
ing ICT sector production in Chile (Figure 3.14) are presented separately, as the satellite account 
provides some additional detail on the composition of production within the sector.

Figure 3.14 Detailed composition of ICT sector production, Chile, 2004
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Note: Figures for subtotals may not add to 100% because they have been rounded.
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while ICT manufacturing represents only a small fraction of total production and employment in the 
sector. In fact, telecommunications and program distribution services accounted for almost two-
thirds (63%) of domestic ICT production in 2004, up from a 58.9% share in 1999. Other ICT services 
followed, including Internet services, document management, network services, IT consulting and 
technical support, whereas the manufacture of ICT goods accounted for only 2.7% of ICT sector 
production. ICT services were also the fastest growing part of the sector during the 1999-2004 
period, at a 10% annual growth rate, while production of ICT goods grew only at a 5% rate over the 
same period. The importance of ICT services to the Chilean economy is also reflected in the fact 
that in 2004 it accounted for 5% of total services value added, while ICT manufacturing activities 
represented only 1% of domestic manufacturing industry value added. Internet access services 
experienced the greatest growth, with production by this industry representing 7.1% of the total ICT 
sector and growing at an annual growth rate of around 43% over the 1999-2004 period.

In 2001 and 2002, the share of ICT sector value added in the total Chilean economy peaked at 
3.2%. At that time, ICT sector production experienced significant growth rates, of approximately 
20% annually. Expansion in the telecommunications industries and IT services contributed largely 
to this growth. However, Chile experienced an economic downturn from 2001-2003 and this, 
together with high levels of inventory accumulation, led industries to adjust their production to grow 
at much lower rates (approximately 7%). IT services were most affected by the downturn, but have 
since recovered (Agenda Digital 2006). Although growth rates in ICT sector production dropped 
during the 2001-2003 period, ICT production grew more quickly between 2003 and 2004, achiev-
ing a 9% growth rate. Additionally, over the 1999-2004 period, Chile has increased its domestic 
production of ICT services and goods and now relies less on imports for its domestic ICT supply.

Figure 3.15 (a-f) shows the distribution of the ICT sector workforce in several Latin American coun-
tries, using the latest available data. The findings indicate that Argentina has a sizeable ICT sector 
workforce which in recent years has been growing rapidly. While the sector accounted for 2% of 
total employment in 2003, by 2005 the share had risen slightly to 2.4%, or over 235,000 jobs.5 As in 
many other countries, the share of employment in ICT services is rising relative to manufacturing. 
By 2005, 77% of ICT sector workers were employed in services. Once again, telecommunications 
was the most significant employer in 2005, while on the manufacturing side, the insulated wire and 
cable industry employed nearly 30,000 persons, or more than one-half (55.3%) of the total ICT 
manufacturing workforce.

By 2005, Brazil’s ICT sector workforce was estimated at just over one million persons, of which 
the majority (79.4%) were employed in ICT services. Telecommunications held the largest share, 
accounting for nearly 400,000 jobs, or roughly half of all ICT services employment.6 Overall, Bra-
zil’s ICT workforce represented only 1.1% of national employment in 2005, which means that it has 
ample room to grow as ICTs continue to diffuse in the Brazilian economy.

5 Note: figures for employment for Argentina exclude wholesaling of machinery, equipment and supplies and renting of office machinery 
and equipment.

6 Note that figures for employment in Brazil exclude the manufacture of insulated wire and cable, wholesaling of machinery, equipment 
and supplies, and renting of office machinery and equipment.
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Figure 3.15 Distribution of ICT sector employment by subsector, selected Latin American 
countries
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As of the final quarter of 2004, Chile’s ICT sector generated over 50,000 jobs and accounted for 1% 
of all jobs in the Chilean economy. Although telecommunications activities were responsible for the 
majority of ICT sector production, this industry represented only about one-quarter (25.2%) of ICT 
sector employment in 2004. IT services had the largest workforce in the sector, accounting for nearly 
one-half (49.1%) of ICT sector jobs, with those working in IT commerce industries adding another 
23% share. Persons employed in ICT manufacturing activities represented only 2.7% of ICT sector 
workers, matching the ICT manufacturing industries’ share of ICT sector production in 2004. 

In Colombia, data reveal that the telecommunications industries accounted for most of the ICT 
sector employment (58.4%) in 2005. Other ICT services followed, with manufacturing holding only 
a 9.5% share of employment. Overall, Colombia’s ICT sector workforce represented about 1.5% of 
total employment in the country.

Consistent with findings regarding value added, ICT sector employment in Mexico is also shifting 
toward telecommunications and services. As of 2005, the data indicate that ICT manufacturing 
jobs accounted for just over one-third (36%) of ICT sector employment. Overall, the ICT sector 
workforce in Mexico remains one of the most significant in Latin America, with employment in the 
sector representing 3% of the country’s total employment in 2005.

Figure 3.15 Distribution of ICT sector employment by subsector, selected Latin American 
countries continued
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The ICT sector is limited in Uruguay, accounting for about 1.3% of total employment. The share 
in ICT services is significant, with telecommunications industries accounting for nearly one-half 
(48.3%) of the total ICT sector workforce. ICT manufacturing industries in Uruguay are small too, 
and in 2005 represented 11% of ICT sector employment.

Characteristics of the ICT sector workforce
Finally, additional data collected by national statistical offices in Latin America and compiled by 
ECLAC for this study allow further analysis of the ICT sector workforce that is often unavailable 
in other developing countries. This includes demographic information on the age and sex break-
downs of the workforce.

Information on the age composition of the ICT sector for six countries is presented in Figure 3.16. 
Perhaps not surprisingly, based on previous findings in other countries, the statistics reveal a very 
young ICT sector workforce. This is especially the case in Brazil where as of 2005 approximately 
half the workforce in each of the sub-sectors was below the age of 30. In fact, nearly six out of 
every ten telecommunications workers in Brazil are between the ages of 15 and 29. In Argentina, 
over one-half of telecommunications and other ICT services workers are also below the age of 30, 
but the ICT manufacturing workforce is somewhat older - with nearly three-quarters (73.7%) aged 
30 or older. Nonetheless, a large number of workers are in their 30’s or mid-40’s, as only 31% of 
Argentina’s ICT manufacturing workers are aged 45 and up. In many countries in fact - namely 
Argentina together with Uruguay, Colombia and Chile - the oldest ICT sector workers are found in 
the manufacturing industries. Mexico displays a completely different pattern, as the manufacturing 
industries actually have the largest share (50.6%) of workers aged 29 and less - this is the case for 
43.5% of people working in ICT services in Mexico and 36.6% of those working in telecommunica-
tions. Generally, however, in all countries examined, young workers dominate the ICT sector, as 
few industries report large shares of workers aged 45 or over.

Figure 3.16 Distribution of ICT sector employment by subsector and age, selected Latin 
American countries, 2005 
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the decomposition of employment by gender. Although the general trend is that male employees 
account for the majority of ICT sector jobs, the share of positions occupied by men varies both by 
country and by sub-sector. Overall, Mexico, Brazil and Colombia appear to have the largest share 
of female employment in the ICT sector in Latin America. In Mexico, in fact, close to one-half of 
workers in ICT manufacturing (46.5%) and IT services (44.5%) are women. In Brazil, women’s 
largest share of ICT sector employment is found in the telecommunications industries (44.8%). In 
Colombia, approximately 30% of ICT manufacturing and IT services jobs are held by women, and 
here female employment reaches its greatest share in telecommunications (40.9%). The relative 
share of women working in ICT sector jobs in Argentina, Chile and Uruguay is slightly smaller, 
although in Uruguay, women account for 41.2% of all telecommunications jobs.

Figure 3.17 Distribution of ICT sector employment by subsector and gender, selected 
Latin American countries, 2005 
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3.3  The ICT sector in African countries

The profiling and analysis of the ICT sector in Africa is limited to a few select countries where some 
data are available. Even in generic datasets (e.g. UNIDO) African statistics are under-represented. 
Specific research efforts undertaken for the purposes of this study also stumbled across the inabil-
ity of institutions to provide adequate information, coupled with the lack of necessary frameworks 
to gather and compile pertinent data that could be made available to a wider audience. Existing 
ICT data are scattered in various places – national statistics agencies, regulatory bodies, opera-
tors, customs, trade and industry associations and research institutions. Moreover, whatever data 
are available are frequently out of date, conflicting and difficult to access due to various restric-
tions. It remains a formidable challenge to compile adequate and systematic information even for 
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the telecommunications industry, which enjoy substantial growth in the continent, whereas more 
data for all the industries are needed to arrive at sectoral aggregations. In any event, more informa-
tion is available regarding the telecommunications industries in Africa than other parts of the ICT 
sector, which are believed to be comparatively small and much less is known about them.

All the information that was possible to put together suggests that the ICT sector is very small in 
Africa. Agriculture remains the predominant economic activity in most countries and diversifica-
tion is a slow process. The most major development in the continent in recent years has been the 
sizeable deployment of wireless telecommunications networks and the provision of associated 
services. These investments have generated visible economic activity, but the emergence of other 
ICT services industries remains weak compared to other regions. ICT manufacturing appears neg-
ligible. Thus, in most cases the telecommunications industries dominate the ICT sector and have 
experienced the greatest growth. 

Data compiled by UNIDO show that ICT manufacturing industries in African countries where 
information is available are quite small. In Morocco for instance, ICT manufacturing industries 
accounted for 1.7% of value added in the Moroccan ICT manufacturing sector in 2004 (see Figure 
3.18 for Morocco and other countries). Employment accounted for 1.4% of total manufacturing 
employment, down slightly from the level of 1.7% recorded in 2000 and 2001 (see Figure 3.19). The 
manufacture of electronic valves, tubes and other electronic components accounts for the majority 
of employment and production. 

Figure 3.18 Share of ICT manufacturing value added in total manufacturing value added, 
African countries (latest year available) 
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Source: UNIDO industrial statistics database 

The relative size of Egypt’s ICT manufacturing sector appears to be similar, as it accounted for 
1.4% of total manufacturing value added and 1.7% of the number of persons engaged in manufac-
turing in 2002, the latest year for which data are available. Unlike Morocco, however, employment 
in ICT manufacturing in Egypt is relatively evenly distributed across a number of industries, includ-



70

PART 2: EMERGING ICT MARKETS IN DEVELOPING COUNTRIES 
C

H
A

P
TE

R
 3

: S
up

pl
y 

of
 IC

Ts
 a

nd
 t

he
 IC

T 
se

ct
or ing the manufacture of insulated wire and cable, measuring, testing and navigating appliances, 

television and radio receivers and associated goods, and television and radio transmitters and line 
communication apparatus.

South Africa appears as one of the leading African nations in terms of ICT manufacturing produc-
tion. Throughout the 1995-2004 period, South Africa’s ICT manufacturing industries employed 
between 20,000 - 30,000 persons. In the late 1990s employment peaked and then declined, but 
by 2004 the relative share of ICT manufacturing in terms of total manufacturing employment in 
South Africa had returned to near its late-1990s levels, accounting for 2.1% of total manufacturing 
employment in the country.

Figure 3.19 Share of ICT manufacturing employment in total manufacturing employment, 
African countries (latest year available) 
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Nigeria reported that in 2004, over 34,400 persons were engaged in the manufacture of insulated 
wire and cable. This figure has been relatively stable over the period for which data are available 
(2000 to 2004). These individuals were working in 27 establishments in the country.

Eritrea possesses a still smaller ICT manufacturing workforce, with one establishment specializing 
in the manufacture of measuring, testing and navigating appliances - as of 2004, no employment 
was reported in other ICT manufacturing industries. While this represented only 0.4% of total 
manufacturing employment in Eritrea in 2004, it accounted for a slightly higher share (0.7%) of total 
manufacturing value added. As in many countries, while surging in 1999, ICT manufacturing value 
added reported by Eritrea peaked in 2001 and subsequently declined.
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In Ghana, ICT manufacturing accounted for approximately 0.3% of total employment and 0.4% 
of value added in the manufacturing sector in 2003. Eight establishments were involved with this 
work. In Sudan, it is estimated that ICT manufacturing amounted for 0.2% of employment and 0.1% 
of value added in total manufacturing in 2001. In Sudan, there were 56 establishments, the vast 
majority of which were involved in the manufacture of television and radio receivers. 

In Botswana the manufacture of office, accounting and computing machinery made up 0.5% of 
total manufacturing value added (data are for 1997, however, and therefore dated). Although more 
recent figures on value added in ICT manufacturing in Botswana are unavailable, UNIDO data indi-
cate that the country reported two establishments working in the manufacture of office, accounting 
and computing machinery and two others in the television and radio receiver industry in 2004. In 
Zimbabwe the ICT manufacturing industries comprised 11 establishments in 1996, and accounted 
for 1.6% of total manufacturing employment but only 0.3% of value added. Uganda also reported 
one establishment engaged in the manufacture of insulated wire and cable in 2000.

Not only is the size of ICT industries very small, but value added per employee (Figure 3.20) in ICT 
manufacturing is generally lower in African countries with available data than in other developing 
nations. Morocco and South Africa achieved figures of approximately 15,200 and 13,900 US dol-
lars, respectively, in 2004. Figures in other countries were still lower.

Figure 3.20 Value added per employee, ICT manufacturing, African countries  
(latest year available) 
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While it is not possible to estimate with accuracy the contribution of the ICT sector to the national 
economies of African nations, some existing estimates point to considerable variability. In Ethiopia 
the sector contributed an estimated 3.3% to GDP, increasing its relative significance by one per-
centage point over the last four years (Table 3.5). The ICT sector is essentially a services sector 
geared towards delivering telecommunications services, which account for 80% of the sector’s 
value added. 
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2002 2003 2004 2005 2006
Telecommunications sector revenue (millions of US $) 104 121 144 210 287
ICT sector revenues (millions of US $) 137 157 223 353 388
Contribution of ICT setor to GDP (%) 2.3 2.4 2.8 3.6 3.3

Source: Estimates based on data from the Ethiopian Telecommunications Corporation, Economist Intelligence Unit

The computing component comprises small and medium businesses involved in hardware and 
software sales, support, training and network services along with a few systems integrators and 
software developers. Some data on the number of enterprises engaged in the sale and delivery of 
a variety of ICT products and services are available (Table 3.6). There were about 1,300 small and 
medium enterprises involved in IT services in 2006 employing about 8,000 people. The majority 
of these (71%) were involved in the provision of basic Internet and secretarial services. Compa-
nies that provide sales of computer peripherals and software represented 13% and those which 
are involved in communication equipment and peripheral sales accounted for 9%. Enterprises 
specializing in advanced hardware, networking and communications represented just 2%. Esti-
mates reveal that over three-quarters (76.9%) of these enterprises are located in the capital city of 
Addis Ababa, with the number of firms offering these services outside this major urban area much 
lower. 

Table 3.6 Number of ICT enterprises in Ethiopia, 2005

Number of enterprises in  
Addis Ababa

Estimated number of enterprises 
nationwide

Basic ICT services (e.g. Internet and secretarial) 731 950
Computer sales and support 128 166
Electronic and Communication Equipment and parts 81 121
Networking, hardware and communications 27 27
Systems integration and software development 20 20
Training 30 39
Total 1017 1323

Source: Ministry of Trade Industry and researcher estimates

In South Africa the industrial aggregate which combines communications with transport and stor-
age contributed 9.8% to the country’s GDP in 2006 (up from 8.8% in 2000). In Ghana, some esti-
mates indicate that the broader ICT contribution to the country’s GDP increased from 1.8% in 2000 
to 6% in 2005 (World Bank 2005).7 Data for other countries were so scarce that it was not possible 
to estimate the overall contribution of the sector to the economy, or even to assess whether its 
performance is upwards as everywhere else, irrespective of the rest of the economy. (The Kenyan 
economy, for instance, grew by an annual average rate of only 1.5%, between 1997 and 2002, 
which was below the population growth estimated at 2.5% per annum - leading to a decline in per 
capita incomes).

7  However, it is not clear whether this refers to the ICT sector. 
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Despite efforts by governments, multinationals and development agencies to encourage ICT pro-
duction, it has been difficult to build viable ICT industries in most African countries. For example, 
an industrial census carried out by the Ghana Statistical Service in 2003 found that 26 establish-
ments were involved in the manufacture of communications equipment and 42 in the manufacture 
of magnetic and optical media, with an output value of just a few thousand dollars. 

Employment data, aside from the information compiled for ICT manufacturing industries by UNIDO, 
was unavailable to researchers in most countries. However, it is evident from data in Ethiopia 
and South Africa that the telecommunications sector remains the key employer. In South Africa 
employment in telecommunications was estimated at 64,000 in 2002 (most in fixed telephony). A 
review of employment patterns shows a growing demand for highly-skilled employees compared 
to that of semi- or medium-skilled - which undoubtedly has an impact on the university education 
system and job training in the ICT sector. 

In Ethiopia, according to annual reports, over 11,200 persons were employed full-time in the 
telecommunications sector in 2006 (with the proportion of women ranging between 30%-35%). 
Although mobile phone operators have indicated that they have few employees compared to that 
of fixed line operators, the ancillary employment created by mobile phones (e.g. selling air time 
and communication services, cell phone sales and repair) is considerable. Overall, employment 
in the ICT services sector is estimated to have exceeded 19,000 in 2006, up from 11,700 in 2000 
(Table 3.7).

Table 3.7 Employment in ICT services, Ethiopia

2002 2003 2004 2005 2006
Telecommunication 7,580 7,913 8,529 9,093 11,234
IT 4,144 4,875 5,735 6,747 7,938
Total 11,724 12,788 14,264 15,840 19,172

Source: Research team based on national annual reports

While telecommunications is the most prominent ICT sector activity in many African countries, 
information technology services industries, such as programming, consulting, software publishing 
and data processing have started to emerge on a small scale. In Ethiopia, the information technol-
ogy services sector is estimated to account for one-fifth of total ICT sector output.

The absence of a vibrant domestic ICT industry means that ICT trade remains unidirectional in 
Ethiopia, Ghana, Kenya and Uganda, countries which rely mainly on the import of ICT equipment. 
Since the domestic manufacturing of ICTs is virtually non-existent in African countries (with the 
exception of South Africa), there is a huge market for imported computers and peripheral equip-
ment. It is expected that imports will continue to increase as countries increasingly view ICTs as 
enablers for socio-economic development. In Ethiopia, for instance, the value of imports of ICT 
equipment in general, and computers and networking equipment in particular, has seen a three-
fold increase over the last five years (Table 3.8). Efforts to build ICT industries that export ICT-
enabled services and participate in business process outsourcing (BPO) are underway in Ghana 
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Africa, exports of these services have increased recently in both the off-shore business process 
outsourcing and telecommunications services segments.

Table 3.8 ICT imports, Ethiopia (US dollars)

2002 2003 2004 2005 2006
Computing 31,212,342 30,703,192 46,169,988 83,963,923 103,118,682
Telecommunications 15,442,735 19,128,069 130,315,585 277,935,443 95,725,184
Electronics 8,218,553 50,592,321 32,465,748 73,307,747 77,472,261
Total 54,873,631 100,423,582 208,951,320 435,207,113 276,316,127
Total national imports (millions of US $) 1,445.1 1,895.0 2,768.5 3,700.8 4,274.3
ICT imports as % of total 3.8% 5.3% 7.5% 11.8% 6.5%

Source: Research team based on Ethiopian customs

Although precise data on capital investment in the ICT sector are hard to come by, substantial 
growth in the mobile and Internet markets indicates a rise in investment in the telecommunications 
sector in recent years. For example, capital investment in telecommunications in Ethiopia jumped 
from 29.1 million US dollars in 2002 to 128 million US dollars in 2003. By 2005, this figure had 
reached about 500 million US dollars. In Ghana it is estimated that about 59.4 million US dollars 
were invested in 2004 (accounting for 2.9% of the telecommunications market’s revenues). Data 
on research and development are also absent in all countries. It appears that, with few exceptions, 
ICT-related research is small, often spearheaded by individuals and donors rather than academic 
institutions or the private sector. 
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CHAPTER 4: ICT Demand in Selected Countries
Notwithstanding the significance of the ICT sector and its catalytic role in the economic develop-
ment of countries, it is the diffusion of ICTs among the various economic sectors - the demand 
side - that has generated the enormous interest encapsulated under the notion of an Information 
Society. More than their production, it is the penetration of ICTs among households, businesses 
and governments, together with the way they are used, that are closely associated with their eco-
nomic and social outcomes and impacts. 

Absorption and use of ICTs differ substantially across countries. The extent of their penetration 
across the economic sectors of a country and the speed of their evolution are the subjects of this 
chapter. The focus of interest is on recent demand-side indicators for the following southern coun-
tries, researched specifically for this study: Bangladesh, China, India, Malaysia, Thailand, Brazil, 
Chile, Ethiopia, Ghana, Kenya and Uganda.

Bangladesh
ICT penetration in Bangladesh is much lower than that found in other Asian countries. As in most 
developing countries, mobile phone subscriptions and growth rates far outpace those of fixed-line 
telephones, which have a negligible presence. As of May 2005, out of a total of 6.4 million tel-
ephone lines in the country, approximately 5.4 million were cell phone subscriptions, leaving only 
about one million fixed lines (Bangladesh Telecommunication Regulatory Commission, quoted 
in USAID 2005). These figures mean that there were approximately 4.6 telephone lines per 100 
inhabitants, with about 3.9 per 100 inhabitants being mobile lines. Moreover, mobile telephone 
subscriptions are increasing at a very high rate due to the introduction of pre-paid plans, and are 
now believed to exceed 20 million. With cell phones, people in Bangladesh can communicate 
instantly and in their own dialects, and the existence of prepaid calling plans reduces the need for 
bank accounts or credit checks. 

Computer and Internet penetration rates are extremely low (Table 4.1). Data show that there were 
only about 0.8 PCs per 100 inhabitants in Bangladesh in 2003, while Internet subscriptions were 
estimated at only about 0.2 per 100 inhabitants (dirAP 2005). Broadband Internet services are 
available in large urban areas, with “always-on” monthly access rates priced at about Tk 800-
1,000 per month (13-16 US dollars). Internet services are also available on a pay-per-minute basis, 
and overnight (off-peak) usage is typically billed at a lower rate than daytime usage (dirAP 2005). 
E-mail is a relatively new communication tool in Bangladesh, popular among a limited group of 
people in large cities, while use in rural areas is very low. 

Table 4.1 Profile of ICT use in Bangladesh 

per 100 inhabitants
Total telephone lines (2005) 4.6
Cell phone subscribers (2005) 3.9
Computer ownership (2003) 0.8
Internet users (2003) 0.2

Source: UNDP 2005, from various sources.
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ladesh (USAID 2005). While penetration of ICTs at the individual or household level in Bangladesh 
is low, some strategies used in recent years allow services to be shared in large rural communi-
ties. (Bangladesh has a very large rural population, with over three-quarters of its population living 
outside urban areas). Grameen Phone was the first telecommunications operator in Bangladesh 
to offer mobile phone services to the mass market. Now, persons working in rural fisheries and 
farming are also starting to use mobile phones. 

China
ICT uptake and use are rising steadily and rapidly in China. The telecommunications market has 
undergone changes similar to those found in some other parts of the world in recent years, includ-
ing market liberalization, deregulation and the introduction of competition. Combined with the gen-
eral economic growth in the country, the sheer scale of the Chinese market is unprecedented. 
China ranks today as the largest telecommunication market in the world, and its growth continues 
unabated. 

In each year from 2001 to 2005 there was an average of 100 million new telephone subscribers. 
Over the 2000 to 2006 period, the number of fixed line subscribers increased from 145 million to 
368 million, registering an average annual growth rate of 21%. Mobile phone subscriptions sky-
rocketed from 85 million to 461 million, up by 40% annually. 

Internet users increased by 32% on a yearly basis from 33.7 million to 137 million. The number of 
telephone subscribers and Internet users in China accounts for one-quarter and one-tenth of the 
world’s total respectively.8 

Although growth rates are impressive, China’s vast population size (over 1.3 billion persons in 
2005)9 means that overall Internet and telephone penetration rates remain low compared to many 
developed nations. Based on figures reported in Table 4.2, for instance, China’s Internet users in 
2005 represent about 8.5% of the total population. Based on the same figures for 2005, fixed line 
telephone subscriptions accounted for just over one-quarter (26.8%) of the population, while the 
mobile penetration rate was higher (30.1%).10 

Table 4.2 Telephone and Internet users, China, 2004-2006 

2004 2005 2006
(millions of subscribers)

Fixed line telephone 312 350 368
Mobile telephone 335 393 461
Internet users 94 111 137
Broadband Internet 24 38 52

Source: Ministry of Information Industry 

8 Address by Wu Bangguo at the Opening Ceremony of the ITU Telecom World 2006. http://www.itu.int/WORLD2006/media/kit/speeches/
bangguo_opening_ceremony.html.

9 China’s National Bureau of Statistics estimates China’s 2005 population to have exceeded 1.3 billion, not including Hong Kong SAR, 
Macao SAR and Taiwan.

10 When interpreting these figures it is important to note that telephone lines and subscriptions may be shared among several persons.
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China’s geography and vast rural population present challenges to boosting Internet and telephone 
penetration rates. In 2004, China’s Ministry of Information Industry (MII) initiated the “Cun Cun 
Tong” (Villages Connected) Project, aiming for universal access to telephone service by 2010 in 
the nearly 70,000 villages with no telephone coverage. At the same time, mobile telephone serv-
ice providers have found rural markets in China an important source of growth. China Mobile, for 
instance, has achieved a notable increase in its subscriber base and usage volume, and in 2006 
nearly one-half of its subscriber growth came from rural markets.

India
Next to China, India is the second most populous country in the world and thus also has a huge 
market for ICT goods and services. However, as noted in Chapter 3, much of India’s ICT industry 
has traditionally focused on goods and services for export rather than for the domestic market. 
Economic factors, including a large rural population, also present a challenge to the widespread 
diffusion of ICTs in India. The latest figures suggest that there are approximately 40 to 50 million 
Internet users, or about 4%-5% of the country’s total population (Internet World Stats 2007). Only 
a small fraction (188,600 in total or about 0.4% of Internet users) had broadband connections as of 
early 2004. While still small, India’s Internet penetration rates are up considerably from 1998 when 
only an estimated 0.1% of the population used the Internet. 

A 2003 survey found that the vast majority of Internet users (68%) in India were aged 30 or younger, 
indicating a significant age divide. The same survey also found significant differences by gender, 
as 76% of Internet users in India were male (sify.com 2003). Although use of the Internet in devel-
oped countries is quite common from home (or place of work), in India more users accessed the 
Internet during workdays from Internet cafés, kiosks and other telecentres.

As observed in other countries as well, growth in mobile telephone subscriptions has been rapid, 
and the number of mobile subscribers in India (78.1 million) significantly outnumbered the number 
of fixed line subscribers (47.7 million) - as of the first 9 months of the 2005-06 fiscal year. Table 4.3 
shows that over a 4-year period, fixed line subscriptions grew by over 6 million lines, while mobile 
subscriptions grew from only about 13 million in fiscal year 2002-03 to over 78 million lines as of 
the first 9 months of fiscal year 2005-06. Fixed lines are still largely operated by the public sector 
in India, but private sector companies have a stronghold on the mobile market. While growth in the 
mobile market has occurred quickly, penetration is still in its early stages, as 2005 data suggest 
that the number of mobile subscriptions represents only about 7% of the total population, while 
penetration of fixed lines was still lower, with the number of fixed line subscriptions accounting for 
just over 4% of the population.11

Television remains the primary source of information and entertainment in India, where a 2005-
2006 survey found that 43.2% of households had a television set (Media Research Users Council, 
quoted in Indiantelevision.com 2006). While accounting for less than half of households, this pen-
etration rate dwarfs that of other ICTs, especially the Internet. As in many countries, much of the 
time spent by citizens using media is spent on television, but consumption is diversifying.

11 Again, readers should note that subscriptions may be shared among several persons and therefore do not reflect true penetration 
rates.
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2002-03 2003-04 2004-05 2005-06  
(first 9 months)

(millions of lines)

Fixed line - public sector operated 40.5 40.5 41.1 40.7
Fixed line - privately operated 1.1 2.4 5.1 7.0
Fixed line - total 41.6 42.9 46.2 47.7

Mobile - public sector operated 2.6 6.0 11.0 16.5
Mobile - privately operated 10.4 27.7 41.2 61.6
Mobile - total 13.0 33.7 52.2 78.1

Source: Economic Survey 2005-06 (http://indiabudget.nic.in)

Malaysia
Data on the diffusion of a number of ICTs among the general population of Malaysia are available 
over a relatively long period of time (1995 to 2004) and are shown in Figure 4.1. Clearly, the big-
gest advances have been made in the spread of cell phones, particularly from the beginning of the 
decade. Fixed-line telephone penetration rates are relatively low and have changed little over the 
1995-2004 period. Fixed line penetration at the household level (not shown in Figure 4.1) actually 
declined over this period, from 60.2 lines per 100 households to 52.3. This decline occurred while 
subscriptions to mobile phones skyrocketed over the same period, increasing from 5 subscriptions 
per 100 persons to 55.9 subscriptions per 100 persons by 2004. 

Figure 4.1 Diffusion rates of ICTs in Malaysia, per 100 persons*, 1995-2004
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Meanwhile, the uptake of personal computers and the Internet are also growing. While in 1995, PC 
penetration was only 3 per 100 persons, nearly one decade later (2004) the figure stood at 21.8 
computers per 100 persons revealing relatively slow but steady growth. Also, while the overall Inter-
net subscriptions are not very high, their number has risen considerably over the same period. The 
actual proportion of the population using the Internet, however, was somewhat higher, standing at 
34.4% of individuals in 2004. Dial-up telephone access subscriptions (12.7 per 100 persons) were 
much more prevalent than broadband subscriptions (about 1 per 100 persons), which were still in 
their infancy in 2004. Broadband services are expected to become more popular, and in 2001 pri-
vate telecommunications providers initiated Internet service provision over wireless technologies.

Television and radio continue to be the primary information sources in Malaysia. Uptake of televi-
sion was nearly universal, as 94.0% of homes had televisions in 2004. The Internet still lagged 
behind these older ICTs as a source of information and entertainment, although it has become an 
important channel for a substantial and increasing part of the population, including bloggers. 

Thailand
Thailand, a country known for its ICT manufacturing sector, also has a growing market of ICT 
users – both on the personal and the business sides. Thailand’s domestic IT market (comprising 
hardware, software, and IT services) has grown at an average annual rate of 18.1% over the 2000-
2004 period. Figures show that Internet penetration, while low compared to other Asian countries, 
has grown considerably in recent years. Figure 4.2 shows the evolution of Internet penetration 
among the population over the 1998-2004 period. The most recent data available suggest that in 
2006 there were over 8.4 million Internet users in the country, or about 12.5% of the total popula-
tion. This is up considerably from 1998, when only a fraction (1.1%) of the population used the Inter-
net. Further, by 2005, a significant proportion (43%) of Internet users made use of a broadband 
(ADSL) connection (NECTEC 2005 and National Statistical Office). 

Figure 4.2 Internet penetration in Thailand, 1998-2004
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among the population. The incidence of Internet use is in fact much higher in urban areas. For 
example, in Bangkok, there were 26.6 Internet users per 100 inhabitants in 2004, whereas for the 
whole country the corresponding figure was only 11.9 users per 100 inhabitants, suggesting that 
use rates in rural areas are much lower (National Statistical Office). Similar patterns were observed 
in 2005 with respect to computer use, when 30.7 per 100 municipal residents used computers 
compared to only 8.2 per 100 inhabitants in rural areas (NECTEC 2005). Age is also an important 
factor related to Internet use in Thailand. In 2004, over one-half (52.0%) of all Internet users in the 
country were between the ages of 15 to 24. The population aged 50 and over, on the other hand, 
accounted for only 3.2% of Internet users (National Statistical Office). Although differences in the 
incidence of Internet use by gender can also be observed, they are not as pronounced as the 
differences in Internet use by age. For instance, females represented nearly one-half (47.4%) of 
Internet users in 2003, the latest year with available figures (National Statistical Office).

According to results of Internet use surveys carried out by the National Statistical Office over the 
1999-2003 period, Internet users in Thailand spent an average of 10-11 hours per week online 
(NECTEC 2005). The most popular activities carried out on the Internet included searching for 
information, using e-mail, and reading news and current events. While for many years e-mail was 
by far the most popular activity, it is now joined by a number of information-gathering activities, 
meaning that the use of the Internet is not just a communication channel in Thailand but also a 
common platform for information acquisition and other uses (NECTEC 2005).

While data reveal that there were only 11.7 fixed-line subscribers per 100 inhabitants in the country 
in 2005, the proportion of mobile phone subscribers was many times higher (50 per 100 inhabit-
ants) (NECTEC 2005). According to data from telephone carriers, growth rates were most impres-
sive in the early parts of this decade. While in 2000, only about 5.6% of the population of Thailand 
used mobile phones, this figure more than doubled by 2001 (11.8%) and skyrocketed in 2002, 
reaching 27.7% of the population (NECTEC 2005). This growth is accounted for almost exclusively 
by the surge in pre-paid users (Figure 4.3). As is the case with Internet use, however, use of mobile 
phones is most common in urban areas. 

The remaining paragraphs for Thailand concern the use of ICTs by business. In many parts of 
the world, Internet use by firms varies significantly by firm size and industry, and Thailand is no 
exception. While only about one-half (48.2%) of small establishments (employing 1-15 persons) in 
Thailand used the Internet over the 2004-05 fiscal year,12 Internet use was nearly universal (92.8%) 
among large firms employing more than 200 persons (Table 4.4). Industry patterns revealed that, 
among the industries measured, hospitals were most likely to use the Internet, followed by land 
transport and the activities of travel agencies, construction, manufacturing, and finally, business 
trade and services industries, where only about one-half (50.4%) of establishments had used the 
Internet during the 2004-05 fiscal year. 

12 Thailand’s National Survey of ICT Usage & Related Statistics covers the fiscal year from April 2004 to March 2005. The scope of cover-
age includes establishments in the following industries: business trade and services, manufacturing, construction, other land transport, 
travel agency activities and hospitals.
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Figure 4.3 Mobile phone penetration in Thailand, 2000-2004
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Table 4.4. Internet use, web presence and electronic commerce by businesses in 
Thailand, 2004-05

Size of establishment / economic activity Use of Internet Website Online 
purchasing Online sales

% of establishments

Total 52.2 4.0 1.3 0.8

Size of establishment
1-15 persons 48.2 2.8 1.0 0.5
16-25 persons 62.3 30.5 8.0 5.2
26-30 persons 69.1 33.3 9.7 6.2
31-50 persons 74.0 42.6 11.8 8.4
51-200 persons 82.6 49.9 12.3 11.8
More than 200 persons 92.8 69.0 19.6 20.7

Economic Activity
Business trade and services 50.4 3.7 1.3 0.6
Manufacturing 56.0 4.0 1.2 1.3
Construction 63.8 13.9 2.3 1.4
Other land transport & activities of travel agencies 70.3 8.2 1.4 1.8
Hospitals 90.9 48.6 8.0 1.0

Source: National Statistics Office (ICT survey 2004-2005)

Only about 4% of establishments in Thailand had a website in 2004-05. Of these establishments, 
the majority (87.2%) operated their own site, while the rest relied on web portals for their web 
presence. The use of websites was most common among large firms, with 69% of establishments 
employing more than 200 persons having a web presence. Nearly one-half (48.6%) of hospitals 
had a website, while use in other industries measured was significantly lower. Most businesses with 
websites (83%) said they used them to market their products, followed by providing customers with 
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es inquiry/contact information (65.3%) or receiving orders (15.7%). Very few (2.7%) of these businesses 

with websites actually had methods for online payment in place. Among establishments which did 
not have a website, the most common reasons given were that a website was not appropriate or 
was unnecessary for the firm’s goods or services (90.5%), followed by lack of perceived benefits 
(19.1%) and cost being too high (17.5%). Only 2.2% of these establishments said they planned to 
implement a website in 2006.

As in many parts of the world, the proportion of firms engaged in online purchasing exceeded 
the proportion engaged in online sales. The proportion of establishments purchasing and selling 
online in Thailand (1.3% and 0.8%, respectively) was considerably lower in the 2004-05 fiscal year 
than in more developed countries (see again Table 4.4). Firm size played again a role, with nearly 
one-fifth (19.6%) of large firms (employing more than 200 persons) engaged in online purchas-
ing, compared to only 1% of firms with 15 employees or less. A similar pattern was observed with 
respect to online sales, with 20.7% of firms in the large size category selling over the Internet com-
pared to only a small fraction (0.5%) of the smallest firms. Among the firms that did sell, however, 
the small establishments had the highest share of their sales (24.2%) take place over the Internet. 
For establishments employing more than 200 persons, the share of sales taking place over the 
Internet was somewhat lower (16.8%). Business-to-business (B2B) sales dominated electronic 
commerce in Thailand. As of 2003, 91% of the value of e-commerce transactions was conducted 
between businesses, while 8% of the transaction value involved business-to-government transac-
tions (B2G) and only 1% involved business-to-consumer (B2C) sales (NECTEC 2005 and Comp-
troller General’s Department).

Businesses using the Internet stated that their main reason was searching for information, followed 
by the use of e-mail, monitoring the market, advertising own goods and services, purchasing or 
selling goods or services or communicating with trading partners, using communications systems 
other than e-mail, and using banking or financial services (Figure 4.4). Although use of the Internet 
was fairly common among businesses in Thailand at this time, broadband access was not wide-
spread. In 2004-05, the majority of establishments (79.8%) were accessing the Internet through 
dial-up telephone connections. 

Figure 4.4 Purposes of Internet use by businesses, Thailand, 2004-05
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Finally, according to a 2004 assessment of government websites in Thailand,13 most sites focused 
on the provision and exchange of basic information (Table 4.5). While many of these sites utilized 
log-in forms, relatively few sites used techniques such as data encryption to guard information 
security.

Table 4.5. Properties of government websites, 
Thailand, 2004

% of websites with: %
Data updates 90.6
Web board 74.2
Bilingual content 64.0
Responsive database system 61.4
Download form 59.2
Log-in form 54.3
Search engine 51.3
SSL data encryption 11.6

Source: Adapted from NECTEC’s assessment of 267 government websites.

Brazil
Indicators on ICTs in Brazil reflect both the progress made in recent years and the deep social and 
economic differences that exist in the country. Figure 4.5 shows the penetration of ICTs among 
Brazilian households in 2006. Television and radio are at high levels, while mobile telephones 
have achieved very high penetration too. About half the households had a fixed telephone line, 
while 5.4% (or 4.6 million homes) had cable TV, a technology that was introduced in Brazil about 
15 years ago.

Figure 4.5 Households with ICTs, Brazil, 2006
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13 In 2004, the National Electronics and Computer Technology Center (NECTEC) conducted an assessment of 267 government websites 
in Thailand.
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experienced growth between 2005 and 2006 - from 16.9% to 19.6% and from 12.9% to 14.5% for 
computers and the Internet, respectively. An estimated 2.2 million people bought their first compu-
ter in 2006. Moreover, usage numbers are much higher than ownership – and continue to increase. 
An estimated 45.7% of people had used a computer in 2006, up from 45.2% in 2005, while 33.3% 
had used the Internet, up from 32.2% in 2005 (Brazilian Internet Steering Committee 2007). 

Residences are the main place of access for both computers and the Internet (Figure 4.6). In fact, 
in 2006 there was a reduction in access from schools (from 25.4% in 2005 to 18.5% in 2006 and 
from 21.3% to 15.6% for computers and the Internet, respectively). On the other hand, Internet 
access from paid public places jumped from 17.6% in 2005 to 30.1% in 2006. Coupled with the 
3.5% access from free public places, it reveals the importance of community access points in 
Brazil.

Figure 4.6 Location of Internet access, Brazil, 2006
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There are very large disparities in the diffusion and use of ICTs in the Brazilian society, reflecting 
differences in education, income and other socio-economic factors. For example, Internet use 
among individuals with university education reached 82% in 2006, a proportion which drops to 
42.3% for those with high school education and to 22.2% among those with only elementary 
schooling. Among the illiterate, usage was a meagre 4.3%. Equally pronounced are the differ-
ences observed in Internet use among social classes.14 Use among the highest social class (A) 
is extremely higher – and higher than that recorded in many more developed economies (Figure 
4.7). On the other hand, Internet use remains very low among the lowest socio-economic classes 
(DE). The same was true for cell phones where 87.3% of people in class A used them, compared 
with 43.1% of people in class DE. Age is also a factor: the rate of cell phone use drops from 77% 
among 16-24 years old to 22.5% for individuals aged over 60.

14 The socio-economic classes are obtained through a combination of education and income of the household head.
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Figure 4.7 Internet use by socio-economic class, Brazil, 2006
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Turning to acquisition of computer skills, of the 54.6% who said they had some computer skills, 
17.9% went to computer schools, 12.6% learned by themselves, 9% managed with the informal help 
of relatives, friends or colleagues, while only 6.5% had formal education and 4.2% had attended 
adult training. Close to 72.5% of the population never took computer courses, a proportion that 
increases to 85.6% among class DE. As well, only 28% of the population declared themselves 
capable of using the Internet to search for information, and 19.8% said they knew how to use 
e-mails with attached files.

Among enterprises15 computer use is practically universal. In fact, penetration increased from 
98.8% in 2005 to 99.4% in 2006. Thus, less than 1% of enterprises do not use computers, and 
there are no significant differences by region and firm size. The vast majority of companies with 
computers use the Internet (94.8%) and its use is practically universal among companies with more 
than 100 employees. Internet use drops by firm size (to 92.7% among firms with 10-19 employees, 
for example) and also varies somewhat by industrial activity. From all Internet using companies, 
88.8% are connected via broadband (whether via digital modem, or xDSL telephone line, cable 
modem, radio or satellite connections). Close to 83% of those with Internet, use it to interact with 
government agencies. 

About 48.8% of enterprises have a Web site, a proportion that varies with company size. For 
instance, in companies with 500-999 employees it reaches 89%, and in companies with more than 
1000 employees, a figure of 98.6% is attained. Among companies with Web sites, 57.6% use it to 
facilitate access to product catalogues and price list, 57.2% to sell products and 48.4% to provide 
after-sales support.

15 Figures for enterprises are elevated because they are based on a 2006 survey conducted by the Brazilian Internet Steering Committee 
that excludes enterprises with less than 10 employees. Moreover, the survey frame included only formal enterprises in the organized 
sector, with a corporate tax number, and listed in the following NACE segments: Manufacturing, Construction, Trading, Automobile 
Repair, Personal and Household Goods; Hotel and Food Services; Transport, Storage and Communication; Real Estate Activities, Rent 
and Services; Movie, Video, Radio and TV Industry (Brazilian Internet Steering Committee 2007).
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LANs or other wire-based networks, while 39% have Intranets and more than 20% have Extranets 
(Figure 4.8). The availability of such ICT technologies clearly depends on firm size. For example, 
the presence of computer networks in firms with more than 500 employees is universal. Close to 
36% of companies use IT systems for placing or receiving orders electronically, with companies in 
the automotive trade and repair industry being the most involved in using IT systems to manage 
purchases (43%).

Figure 4.8 ICTs among enterprises*, Brazil, 2006
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* Based on a survey of formal enterprises with a corporate tax number, with more than 10 employees, and listed in the following NACE segments: 
Manufacturing, Construction, Trading, Automobile Repair, Personal and Household Goods; Hotel and Food Services; Transport, Storage and 
Communication; Real Estate Activities, Rent and Services; Movie, Video, Radio and TV Industry.

Among enterprises connected to the Internet, on average, only 38.8% of their employees have 
access to the Internet. Over the last year approximately 17% of enterprises hired ICT specialists to 
develop, install, maintain and support IT systems. About one-quarter of these companies reported 
difficulties recruiting such specialist labour (Brazilian Internet Steering Committee 2007). 

Chile
Available figures for Chile suggest strong demand for ICTs in both the business and household 
segments of the economy. In fact, Chile is among the leading countries in Latin America in terms of 
ICT penetration. Cell phones are quite popular, with 67.8 cell phones per 100 inhabitants in 2005, 
and 22 fixed lines per 100 inhabitants. Computer and Internet penetration stood at 14.8 and 18 per 
100 inhabitants, respectively.

Moreover, figures from Chile’s ICT satellite account (Agenda Digital 2006) can be used to portray 
the overall significance of demand for ICTs to the national economy. In 2004 household expendi-
tures on ICTs were significant, accounting for 5% of total household expenditures. Chilean house-
holds spent most of their money on ICT services, accounting for 83.8% of total ICT expenditure in 
2004 (Table 4.6). 
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Online (Internet) services accounted for a 12.1% share of total ICT expenditure by households. 
Home Internet services accounted for the vast majority (87.1%) of these Internet expenses, with 
the remainder being spent on Internet use in cyber cafés, hotels, libraries, information centres and 
other locations (Agenda Digital 2006). The value of broadband services to both Internet service 
providers and their customers is perhaps indicated by the fact that most of the Internet services 
expenditures (71.3%) were directed toward home dedicated lines, compared to only a small share 
(15.8%) of Internet service expenditures used for home dial-up access. The remainder (12.9%) was 
spent on out-of-home Internet services at some of the locations mentioned above.

Table 4.6 Household expenditure on ICT goods and services, Chile, 2004

Expenditure 
(Ch$ millions)

Share of ICT expenditure 
(%)

Computers & related equipment 125,817 7.7
Audio & video equipment 118,145 7.2
Telecommunications equipment 18,194 1.1
Other ICT products 4,006 0.2
Total - ICT goods 266,162 16.2

Telecommunications & program distribution 1,096,830 66.9
Online (Internet) services 198,778 12.1
Network provision and/or administration services, 
infrastructure & hosting

197 0.0

Technical support services 1,680 0.1
Software 43,241 2.6
Other IT services 33,558 2.0
Total - ICT services 1,374,283 83.8

Total consumption of ICT goods & services 1,640,445 100.0

Source: Agenda Digital 2006

ICT goods accounted for a relatively small share (16.2%) of Chilean households’ ICT budget. 
Purchases of computers and related equipment accounted for about 7.7% of the total share, and 
audio and video equipment held a similar share (7.2%). Other ICT goods accounted for only a tiny 
fraction of total household expenditure.

About two-thirds (66.9%) of the entire household expenditure on ICTs went toward telecommunica-
tions and program distribution services. Fixed line telephones ate up almost half of the telecom-
munications and program distribution expenditure, followed by mobile phones and cable television 
service expenses. This distribution is shown in Figure 4.9.

Turning to businesses, the industries with the greatest demand for ICTs in Chile included the 
telecommunications, financial services and manufacturing sectors. With a total intermediate con-
sumption of ICT goods and services of nearly 3.8 billion US dollars, consumption of ICT goods 
and services represented about 5% of total intermediate consumption in the domestic economy in 
Chile in 2004. Intermediate consumption is generally a good indicator of the degree of productive 
use of ICT in the economy (Agenda Digital 2006).
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Chile, 2004 
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As is the case with households, Chilean businesses and governments spent most (82.2%) of their 
total ICT expenditure in 2004 on ICT services (Table 4.7). Again, telecommunications were the lead-
ing expenditure (38.2%), although Chilean businesses also spent considerable portions of their ICT 
budget on other ICT services. These included technical support services (11% of total ICT expendi-
ture), network provision and/or administration, infrastructure and hosting services (10.3%), and profes-
sional IT consultancy (9.2%). Within ICT goods, the largest share was spent on computers and related 
equipment, followed by telecommunications equipment. Overall however, ICT goods accounted for 
only a 17.8% share of ICT intermediate consumption by Chilean businesses and governments.

Table 4.7 Business and government intermediate consumption of 
ICT goods and services, Chile, 2004

Intermediate consumption  
(Ch$ millions)

Share  
(%)

Electronic components 13,935 0.6
Computers & related equipment 154,673 6.7
Audio & video equipment 41,856 1.8
Telecommunications equipment 133,989 5.8
Other ICT products 65,939 2.9
Total - ICT goods 410,392 17.8
Telecommunications & program distribution 879,855 38.2
Online (Internet) services 68,292 3.0
Professional IT consultancy 213,105 9.2
Network provision and/or administration services, 
infrastructure & hosting

236,506 10.3

Technical support services 252,509 11.0
Software 140,188 6.1
Information & document transformation services 29,035 1.3
Other IT services 74,528 3.2
Total - ICT services 1,894,018 82.2

Total intermediate consumption of ICT goods & services 2,304,411 100.0

Source: Agenda Digital, 2006
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In summary, for both businesses and households in Chile, ICT services account for the bulk of ICT 
expenditure. Within the services group, telecommunications expenses account for a significant 
share of expenditure. These activities constitute an important part of overall household and busi-
ness expenditure in Chile, and also provide a market for ICT services industries, which dominate 
Chile’s ICT sector.

Ethiopia
Not only can the Ethiopian ICT sector be regarded as a nascent service sector dominated by a 
monopoly incumbent in the telecommunications sector, but the low social and economic develop-
ment has not permitted any significant diffusion of ICTs yet. Recent efforts, however, in implement-
ing high profile nationwide projects are starting to change the situation.

As the country received substantial debt service relief, it has begun investing resources in general 
infrastructure development and social services, such as extending clinics and schools to rural 
areas. Progress is being been made in school enrollment and extension of health services to rural 
areas over the last decade. The desire for new communication technologies that address educa-
tion, health, jobs and public administration needs is therefore enormous.

By all accounts, the diffusion of ICTs, particularly computers and the Internet, has been negligible 
and is concentrated in the capital, Addis Ababa. The costs of equipment and connections are 
also very high. Like in other African countries, though, cell phones have had the most widespread 
penetration. This development is driven primarily by pre-paid cards, as contract-based subscrip-
tions seem to be stagnant. Table 4.8 shows some basic statistics for fixed line and cell phone 
subscriptions.

Table 4.8 Penetration of selected ICTs, Ethiopia

2002 2003 2004 2005 2006
Mainline subscribers (,000) 354 405 484 610 725
Residential lines (,000) 248 285 351 452 516
Households with telephone (%) 1.8 2.1 2.5 3.1 3.4
Cell phone subscribers (,000) 43 51 156 411 867
 pre-paid (,000)  -  -  - 358 814

 contract (,000)  -  -  - 53 53

Source: Ethiopian Telecommunications Corporation, annual report, 2005/2006

Ghana
Since the liberalization of telecommunications in the early 1990s, relative improvements are vis-
ible in terms of the number of operators, number of services offered, as well as the penetration 
and growth of ICT services. The country has four mobile telephone companies, with a fifth yet to 
commence business, and there are two fixed line telephone operators. There are many other ICT 
companies providing various services in the country.
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munications. For example, the number of mobile telephones per 100 inhabitants increased from 
less than 0.7 in 2000 to 23.1 in 2006. In the case of fixed line telephone, however, growth has been 
marginal.

Internet subscriptions are extremely low, whereas Internet use is higher. However, although the 
number of internet users per 100 inhabitants has increased over the years from an estimated 0.15 
in 2000 to 2.7 in 2006, penetration has remained dolefully low. Equally, broadband service, which 
became commercially available in 2003, is barely used (Table 4.9).

Table 4.9 Selected basic ICT indicators, Ghana

2000 2001 2002 2003 2004 2005 2006
Mobile phones (,000) 131 222 300 775 1382 2655 5209
Fixed lines (,000) 203 244 275 291 309 317 362
Payphones (,000) 3.3 3.3 5.1 6.9 10 11.4 11.4
Mobile phones per 100 0.7 1.2 1.9 3.7 7.9 13.0 23.1
Fixed lines per 100 1.1 1.2 1.3 1.4 1.5 1.5 1.6
Intrent subscribers per 100 0.05 0.10 0.10 0.10  - 0.05 0.10
Broadband subscribers per 100  -  -  -  -  - 0.01 0.06
Internet users per 100 0.15 0.20 0.82 1.17 1.72 1.81 2.70

Sources: National Communication Authority and ITU

On the whole, ICTs in Ghana are penetrating very slowly. While recent policy and regulatory inter-
ventions, combined with support from Ghana’s development partners, are contributing to some 
level of dynamism, additional investment is badly needed. 

Kenya
The Kenyan economy grew by an annual average rate of only 1.5% between 1997 and 2002, below 
the population growth estimated at 2.5% per annum, leading to a decline in per capita incomes. 
The economy, however, registered a 2.9% growth in 2003, 5.1% in 2004, 5.7% in 2005 and further 
growth of 6.1% in 2006, when GDP per capita reached US$ 431. 

The first five years of the new millennium (1999/2000 – 2004/2005) were dominated by Telkom 
Kenya as a monopoly provider of telecommunication services, with Internet bandwidth and leased 
line tariffs largely remaining high and unchanged (Waema et al. 2007).16 The penetration of Ken-
ya’s fixed telecommunications services stands at less than 1%. In 2005-06 teledensity was 0.88 
lines per 100 people, while in rural areas it was almost non-existent (0.04). In fact, fixed lines have 
decreased by about 40,000 lines (or 11.5% of subscribers) between 2002 and 2006. In addition, 
the most recent measure shows that 97% of the main lines were in urban areas, up from 94% a 
few years earlier. However, the amount of incoming and outgoing telephone traffic has grown over 
the last five years too. 

16 Telkom Kenya has maintained a monopoly in the provision of fixed line telephone services following the cancellation of the second 
national operator (SNO) tender in March 2007. The tendering processing was re-initiated once more after another cancellation in Janu-
ary 2007.
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Delays in service provision, congestion of networks, inflated bills and delays in resolving billing 
questions are some of the major reasons for drops in the number of subscribers, as well as the fact 
that many customers prefer mobile phones. This can be seen more clearly by the steady drop in 
the number of waiting lines, which can be explained by the preference for cell phones rather than 
satisfied demand. While the network capacity for fixed line services has been increasing, only 57% 
of the capacity is being utilized by current connections (Table 4.10).

Table 4.10 ICT trends in Kenya

2001-02 2002-03 2003-04 2004-05 2005-06
Fixed line subscribers (,000) 332 328 299 282 293
Payphones (,000) 9.6 10.0 9.8 9.0 8.9
Waiting lines (,000) 109 108 107 85 85
Exchange capacity (,000) 508 508 531 531 514
Teledensity (per 100) 1.06 1.04 0.93 0.85 0.88
Main lines in urban areas (%) 94.5 94.4 94.1 95.0 97.0
Mobile subscribers (,000) 1,187 1,591 2,546 4,612 6,485
Mobile subscribers (per 100) 3.84 5.05 7.91 14.06 19.42

Source: Mobile operators 

Mobile telecommunication has been the fastest growing industry in Kenya in the last five years, 
following the liberalization of the mobile cellular market. Currently, there are two mobile cellular 
operators (Safaricom and Celtel International), while a third service provider was licensed (Econet 
Wireless) but has yet to commence operations. The current teledensity is 19.4 per 100 inhabitants, 
more than five times the teledensity in 2002. It is estimated that coverage extends to 30% of the 
land mass today. 

In terms of Internet, by October 2006 there were 51 registered ISPs, 39 of which were active. From 
an Internet market analysis study completed in March 2007, there were close to 2.8 million Internet 
subscribers. Of these, 80% were in the capital city of Nairobi, while 20% were distributed in the 
major urban and rural areas (Waema et al. 2007).

Furthermore, there are at least 33 licensed radio stations operating in Nairobi. Other urban centers 
have frequencies for FM radio access. There are 18 licensed television stations in Nairobi, 11 of 
which are on air. According to the Universal study completed in 2004, 87.2% of Kenyan house-
holds had a radio set, while 17.1% had a television set. In terms of geographic coverage, the radio 
and television coverage by the Kenya Broadcasting Corporation (KBC) are 90% and 50% of the 
Kenyan land mass, respectively. 

Over the last five years since the telecommunication sector reform, the prices of some services 
have come down due to competition in certain market segments. In particular, prices have come 
down for cellular and Internet services. Per-second billing in cellular services has also been a 
useful tool to reduce costs for some customers. 
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been decreasing. This has been due to tariff rebalancing, intended to remove subsidies in some 
services. The tariff rates for fixed services apply to both residential and business customers. How-
ever, as competition increases, differential tariffs are expected to be applied in order to retain cus-
tomers. Due to problems of payment defaults, TKL has also introduced prepaid services to target 
residential, small, and medium sized businesses. The connection cost for business or residential 
consumers is the same, and has remained constant over the last five years. An access fee of 500 
Kenyan Shillings (KSh) was phased out with the introduction of postpaid services. 

Despite a high customer base in the mobile industry, the cost of mobile phone connections has not 
lowered drastically over the last five years (see Table 4.11). The tariffs are particularly high during 
business hours. The high cost has been partially attributed to high taxation, which currently stands 
at 26%, and interconnection charges. However, the cost of handsets has lowered. The cheapest 
available amounts to about US$20, which is 3.8% of GNI per capita and is therefore reasonably 
affordable, although still expensive for many citizens.

Table 4.11 Telephone and Internet tariffs in Kenya

2001-02 2002-03 2003-04 2004-05 2005-06
3-minute fixed local call, peak (KSh) 4.71 7.40 6.48 7.40 8.60
3-minute fixed local call, peak (US$) 0.06 0.09 0.09 0.09 0.11
International calls (US$/min) 1.48 1.31 1.20 0.90 0.90
Local call, post-paid, off peak (KSh)* 7.4* 8.6* 10.0* 5.5* 5.5*
Avg. cellphone tariff (US$/100 mins per month) 36.25 36.00 37.33 36.00 40.37
Internet access (US$/20 hrs per month) 319.12 323.67 289.63 256.93 233.28

Source: Telkom Kenya and Internet Market Analysis Study
* Note: Rates from 2001-02 to 2003-04 are for 3 minutes; rates for 2004-05 and 2005-06 are per minute.

The cost of fixed dial-up Internet access is far beyond what is affordable to many in Kenya, 
amounting to over 200% of GNI per capita. The Internet Market Analysis Study (Waema et al. 
2007) showed that dial-up mobile Internet was 8.3% of GNI per capita, many orders of magnitude 
cheaper than fixed line dial-up. However, Internet tariffs have come down tremendously in the last 
two years due to competition. This reduction affects all categories of service provision, including 
leased lines, dial-up service, and cyber cafés. 

Many people are increasingly using cyber cafes to overcome the cost of purchasing computers, 
maintaining an account with an ISP, and having a telephone. Usage tariffs for cyber cafes have 
fallen from KSh15 per minute in the late 1990s to KSh1 per minute in 2007. Similarly, dial-up 
accounts for unlimited use are now available at KSh12,000 per year (about KSh1,000 per month). 
These tariffs have now stabilized and are not likely to reduce. With the current tariffs, Internet serv-
ices are affordable to the majority, particularly through cyber cafes. Now available in most towns in 
the country, there are currently about 1,000 cyber cafes in total. The Postal Corporation of Kenya 
has also established a project to set up Internet access points in all post offices across the country. 
Given that there are post offices in almost all towns in Kenya, including the rural areas, this is likely 
to lead to greatly increased access to the Internet in the country.
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Finally, the volume of Short Message Services (SMS) has drastically increased since introduc-
tion of the service by the two mobile operators. A key driver of this has been the low cost of SMS. 
The cost of the SMS has come down from KSh 10 in 2000, to the current level of KSh 5. In some 
instances, these services are offered free by mobile service providers or via the Internet.

Uganda
Penetration of ICTs has experienced growth in Uganda, as the number of providers and the variety 
of service offerings have increased. Deliberate policy decisions have bolstered these develop-
ments, transforming the sector through partial liberalization. Although broadcasting and commu-
nication services are still operated separately in Uganda, it seems only a matter of time before 
operators start bundling services.17 

The emergence of CDMA technology in the Ugandan market improved the availability of fixed 
services resulting in somewhat higher uptake. More than 40,000 lines have been added over the 
last four years (from 66,000 in 2003 to 108,000 in 2006). Growth has been most significant in 
the mobile market, though, where the number of subscribers increased from 778,000 in 2003 to 
exceed 2,000,000 in 2006 (about twenty times the number of fixed lines). As a result, the number of 
cellular subscribers per 100 inhabitants increased from 1.18 in 2001 to 7.34 in 2006 (June). Internet 
penetration remains insignificant, with just over 12,000 accounts in 2006 (Figure 4.10). 

Figure 4.10 Telephones and Internet in Uganda
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The difference in growth between cellular and Internet services can be attributed to several fac-
tors, including: poor performance of the incumbent fixed-line provider prior to introduction of com-
petition; a significant change in the market for mobile services provision with the introduction of 

17 Although this convergence has been addressed politically by bringing the three ICT industries of communication, broadcasting and 
Information Technology (IT) under one ministry, this is yet to be done at the level of regulation.
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es competition; low levels of awareness of the Internet or perceived lack of its relevance to daily life 

in Uganda, compounded by the cost of service; and high tariffs of the various services, especially 
the Internet, which are out of reach considering the disposable income of a large fraction of the 
population.

Looking more closely at the mobile market, there is an overwhelming preference for no-contract 
usage (Figure 4.11). The popularity of pre-paid accounts stems from a desire among subscribers 
to manage their finances. This inclination has been recognized by service providers, which have in 
fact adopted the practice of offering pre-paid and usage-based service packages in both the fixed 
telephony and Internet markets.

Figure 4.11 Mobile subscribers in Uganda
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Despite the impressive growth of cell phones, their penetration is nowhere as high as that of radio 
and television in Uganda (see Table 4.12). This has to do with a number of factors, including: the 
cost of terminals, especially radio versus computer or fixed phone terminals; the relevance of 
content available (local news, funeral announcements, talk shows etc.); the reliance on electric-
ity (mobile phones need charging, today’s fixed phones require a power connection, yet radios 
use readily available batteries); the level of literacy or knowledge required to use the service; the 
access to or the coverage of networks; and usage fees.

Table 4.12 Selected ICT indicators, Uganda
Households with 2002 2003 2004 2005 2006
PC (%) 0.1 0.3 0.4 0.5 1.0
radio (%) 48.6 50.0 52.0 60.0 65.0
TV (%) 4.0 4.5 5.0 7.0 10.0
Fixed telephone (per 100)  - 0.27 0.32 0.38 0.40
Mobile phone (per 100) 2.10 3.13 4.45 5.76 7.35
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Technical Annex: Notes for data used in Part 2
Industry classification, coverage and concepts vary throughout this chapter. In order to assist with 
interpretation of figures, the following provides more detail on differences in concepts and cover-
age of the data presented in the various figures used in this chapter. It is recommended that these 
differences be taken in to consideration when making comparisons among countries.

Following the technical notes for figures, some additional notes appear for tables used in this 
chapter.

Note: industry codes listed below refer to the International Standard Industrial Classification of 
Economic Activities (ISIC Rev. 3).

Notes for Figures 3.1 and 3.2 

Industry coverage: Figures for all countries (except Italy) exclude renting of office machinery & 
equipment (ISIC 7123). Figures for Sweden, Czech Republic, Australia and Norway also exclude 
wholesale of computers, computer peripheral equipment & software (ISIC 5151) and electronic 
parts & equipment (ISIC 5152). Figures for Australia also exclude manufacture of television & radio 
receivers, sound or video recording or reproducing apparatus & associated goods (ISIC 3230) and 
industrial process equipment (ISIC 3313). Figures for Slovenia exclude wholesale of electronic 
parts & equipment (ISIC 5152).

Also note that in Figure 3.1, business sector for all countries (except Hungary) excludes part or 
all of financial intermediation industries (ISIC J). The same can be said for Figure 3.2, except that 
Finland, Portugal and the Czech Republic join Hungary as exceptions.

Notes for Figures 3.3, 3.4 and 3.5 

Concepts: Value added is calculated in producers’ prices, except for Indonesia & Bangladesh 
(factor values) and Japan & Singapore (valuation not defined). Employment figures for Singapore, 
Macao & India are based on number of persons engaged. For all other countries, figures are 
based on number of employees. The number of persons engaged includes working proprietors, 
active business partners and unpaid family workers as well as employees. Number of employees 
includes all persons engaged other than working proprietors, active business partners and unpaid 
family workers. In the case of the South Korea, employment data is not converted to full-time 
equivalent.

Scope: Data for Indonesia & the Philippines cover establishments with 20 or more persons 
engaged; data for Thailand & Bangladesh cover establishments with 10 or more persons engaged; 
data for India cover factories using power & employing 10 or more workers on any day of the 
reference period, and all factories employing 20 or more workers; for India, employment figures 
include unpaid members of co-operative societies; data for South Korea cover establishments 
with 5 or more employees; data for Vietnam cover enterprises with 5 or more employees; data for 
Japan cover establishments with 4 or more employees and exclude government & public service 
corporations.
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April 1 of the year indicated to March of the following year), and Singapore and Bangladesh (where 
employment data cover the fiscal year ending June 30 of the year indicated).

Industry coverage: Value added figures for Thailand include ISIC 3110 (Electric motors, genera-
tors & transformers), ISIC 3120 (Electricity distribution & control apparatus), ISIC 3140 (Accumu-
lators, primary cells & batteries), ISIC 3150 (Lighting equipment & electric lamps) and ISIC 3190 
(Other electrical equipment, n.e.c.), which are not part of ICT.

Notes for Figures 3.6, 3.7 and 3.8 

Concepts: Value added is calculated in producers’ prices, except for Turkey, Lebanon & Oman 
(valuation not defined). Employment figures for Mongolia are based on number of persons 
engaged. For all other countries, figures are based on number of employees. The number of per-
sons engaged includes working proprietors, active business partners and unpaid family workers 
as well as employees. Number of employees includes all persons engaged other than working 
proprietors, active business partners and unpaid family workers.

Scope: Data for Iran cover establishments with 10 or more persons engaged; data for Oman cover 
establishments with 10 or more employees.

Reference period: Data refer to the calendar year, except for Jordan and Syria (fiscal year), and 
Iran (fiscal year beginning March 21 of the year indicated).

Notes for Figures 3.9, 3.10 and 3.11 

Concepts: Value added is calculated in producers’ prices, except for Brazil (factor values) and 
Mexico (valuation not defined). Employment figures for Brazil, Mexico & Uruguay are based on 
number of persons engaged. For all other countries, figures are based on number of employ-
ees. The number of persons engaged includes working proprietors, active business partners and 
unpaid family workers as well as employees. Number of employees includes all persons engaged 
other than working proprietors, active business partners and unpaid family workers. Data for Uru-
guay include home workers.

Scope: Data for Colombia & Ecuador cover establishments with 10 or more persons engaged; 
data for Argentina cover establishments with 10 or more employees; data for Bolivia & Uruguay 
cover enterprises with 5 or more persons engaged.

Reference period: Data refer to the calendar year, except for Bolivia (business year or accounting 
period).

Notes for Figures 3.12 and 3.13 

Information sources: For the estimation of value added the following information sources were 
used: 
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Country Years Frequency Institution
Brazil 1996-2005 Annual Manufacturing Survey 

Annual Survey of Services 
annual IBGE

Colombia 2005 Annual Manufacturing Survey 
Annual Survey of Services

annual DANE

Chile 1999-2004 Satellite Account of Information
and Communications Technologies

- INE

Mexico 1988 - 2004 National Accounts annual INEGI
Uruguay 2000-2004 Survey of Economic Activities annual INE

Concordance between Standard Industrial Classifications 
The following Table shows the concordances used between ISIC Rev. 3 and the national industrial 
classification used for each country.

Economic Activity 
ISIC Rev. 3.0 Countries

Manufacturing Sector Brazil
CNAE

Chile
ISIC 2.0

Colombia
ISIC 3.0

Mexico
NAICS 2002

Uruguay
ISIC 3.0

3000 Manufacture of office, accounting and computing 
machinery

301-302 3000 311 5213-5905 3000

3130 Manufacture of insulated wire and cable 313 3130 3113 5521 3100
3210 Manufacture of electronic valves and tubes and other 

electronic components
n.a. 3210 321 5421 3200

3220 Manufacture of television and radio transmitters and 
apparatus for line telephony and line telegraphy 
apparatus, and associated goods

322 3220 322 5401 3200

3230 Manufacture of television and radio receivers, sound 
or video recording or reproducing apparatus, and 
associated goods

323-329 3230 323 5401-5422 3200

3312 Manufacture of instruments and appliances for 
measuring, checking, testing, navigating and 
other purposes, except industrial process control 
equipment

332-334-
335-

3312 331 5901-5902 3300

3313 Manufacture of industrial process control equipment 333-339 3313 332 5901 3300
Services Sector 
5150 Wholesale of machinery, equipment and supplies n.a. 5150 n.a. n.a. 5150
6420 Telecommunications 641 6420 642 6511 6420
7123 Renting of office machinery and equipment (including 

computers)
n.a. 7123 n.a. n.a. 7120

72 Computer and related activities 720 72 72 6821-6732 7200

The Tables constructed based on UNIDO information are based on ISIC Rev. 3, and include classes 
2213-2429-3110 (Electronic Components) and 3190 (Telecommunications Equipment).

Currency: Information for Brazil, Chile, Colombia, Mexico and Uruguay is expressed in constant 
prices. The deflators were obtained directly from the National Statistical Offices or alternative official 
sources, when available; otherwise they were constructed on the basis of statistical series reported 
in the Annual Statistical Yearbook of Latin America and the Caribbean published by ECLAC’s Sta-
tistical Division. Figures for total value added were obtained from that source as well. 

Note: Argentina was not included in Figures 3.12-3.13 since no data were available for ICT 
services.
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Concepts: “Other services” includes services related to document and information transforma-
tion, network, infrastructure and hosting supply services, hardware and software renting, and ICT 
training.

Notes for Figures 3.15, 3.16, and 3.17 

Reference period: Data from all countries (except Chile) are for 2005. Data for Chile are for 2004 
for Figure 3.15, and 2003 for Figures 3.16 and 3.17.

Information sources: The estimation of ICT employment is based on data from household sur-
veys contained in ECLAC’s BADEHOG database (Base de Encuestas de Hogares), which has 
national coverage, with the exception of Argentina and Uruguay, where the coverage is limited to 
urban areas only. The table below shows the specific national surveys that feed the database and 
their principal characteristics. 

Country Years Frequency Institution Coverage
Argentina 2003-2004-2005 Encuesta Permanente de Hogares Annual INDEC 28 urban 

agglomerations
Brazil 2002-2003-2004-2005 Pesquisa Nacional por Amostra de Domicílios Annual IBGE National
Colombia 2002-2003-2005 Encuesta Continua de Hogares Annual DANE National
Chile 1998-2000-2003 Encuesta de Caracterización Socioeconómica Nacional Biennial MIDEPLAN-U 

de Chile
National

Mexico 2004-2005 Encuesta Nacional de Ingresos y Gastos de los Hogares Annual INEGI National
Uruguay 2001-2003-2004-2005 Encuesta Continua de Hogares Annual INE Urban

Data for Chile for Figure 3.15 come directly from Chile’s ICT sector satellite account (Agenda Dig-
ital, 2006).

Notes for Figures 3.18, 3.19 and 3.20 

Concepts: Value added is calculated in producers’ prices, except for Egypt & Morocco (factor 
values) and South Africa (valuation not defined). Employment figures for Egypt are based on 
number of persons engaged. For all other countries, figures are based on number of employ-
ees. The number of persons engaged includes working proprietors, active business partners and 
unpaid family workers as well as employees. Number of employees includes all persons engaged 
other than working proprietors, active business partners and unpaid family workers. Figures for 
South Africa exclude home workers.

Scope: Data for Eritrea cover establishments with 10 or more employees; data for Ghana cover 
establishments with 10 or more persons engaged; data for Morocco cover enterprises with 10 
or more employees or a turnover of more than 100,000 Dirhams per year; data for Sudan cover 
establishments in 19 of 26 states in the country. 

Reference period: Data refer to the calendar year, except for Egypt (data cover the fiscal year 
beginning July 1 of the year indicated).
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Industry coverage: Value added figures for South Africa include ISIC 3110 (Electric motors, gen-
erators & transformers), ISIC 3120 (Electricity distribution & control apparatus), ISIC 3140 (Accu-
mulators, primary cells & batteries), ISIC 3150 (Lighting equipment & electric lamps) and ISIC 3190 
(Other electrical equipment, n.e.c.), which are not part of ICT.

Notes for Table 3.4 

Scope: Figures cover establishments with average total employment of 20 persons or more.

Industry coverage: ICT manufacturing includes combined Philippine Standard Industrial Clas-
sification (PSIC) D331-D333 (Manufacture of medical, precision and optical instruments, watches 
and clocks); ICT wholesale & renting includes combined PSIC G516 (Wholesale of computers, 
computer peripheral, equipment and software), PSIC G517 (Wholesale of electronic parts and 
equipment), PSIC K711 (Renting of transport equipment) and K712 (Renting of other machinery 
and equipment), some of which are not part of ICT.








