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Information and communication technology (ICT) is

transforming interactions between people, governments,

and firms worldwide. In developing countries, farmers

receive updated crop prices and public health officials

monitor medical inventories by text messages. Women are

empowered to make decisions and access new opportuni-

ties through online information. Entrepreneurs obtain

business licenses in a fraction of the standard time by

applying for them through municipal government Web

sites. And in an increasingly integrated global economy,

ICT enables people to access and share knowledge and

services around the world. 

Information and Communications for Development 2009:

Extending Reach and Increasing Impact is the second report

in the World Bank’s flagship series on ICT. This report

analyzes the benefits of extending access to ICT in the devel-

oping world; of mainstreaming ICT applications, particu-

larly in the area of e-government; and of trading services

xi

Foreword

based on information technology. It also features at-a-

glance tables for 150 economies of the latest available data

on ICT sector indicators. Country ICT performance meas-

ures for access, affordability, and applications in government

and business are also introduced, so that policy makers can

assess their countries’ ICT capacities relative to those of

other countries.

It is our hope that this report will provide some emerging

good-practice principles for policy, regulatory, and invest-

ment frameworks in this complex and constantly evolving

sector. Ultimately, applying these principles will allow devel-

oping countries to leverage ICT to create and sustain oppor-

tunities across the various disciplines of economic and social

development. 

Katherine Sierra

Vice President, Sustainable Development

The World Bank





The World Bank Group’s engagement in the information and

communication technology (ICT) sector is driven by three

strategic priorities: access to ICT infrastructure, including

affordable broadband and rural services; mainstreaming of

ICT to improve the delivery of public and private services

across various economic and social sectors; and innovation

to foster grassroots entrepreneurship and support the devel-

opment of local information technology (IT) industries. 

Since the late 1990s, there has been an unprecedented

increase in access to ICT. With almost four billion subscribers,

mobile networks now constitute the world’s largest distribu-

tion platform, promising to deliver services and information

by innovative methods. Already, the mobile platform enables

access to financial services, market information, and health

services for people living in remote or rural areas. Broad-

band networks provide the framework for the delivery of

services ranging from telephony to Internet access to media.

In the process, economic and social activities are being

transformed, and new opportunities are arising for a grow-

ing portion of the world’s population. Consequently, ICT

deserves a central role in any national development strategy.

This second Information and Communications for Devel-

opment (IC4D) report illustrates the new opportunities

offered by mobile, broadband, IT-based services, and vari-

ous ICT applications. It also discusses how these applica-

tions contribute to economic development and sustainable

growth. The fact that innovative ICT solutions often emerge

in developing countries is an encouraging sign that in the

new information era, these countries can accelerate develop-

ment processes from within. The report also tries to answer

the question of how to ensure that developing countries

realize the development benefits offered by ICT while

providing policy makers and regulators with options for

dealing with the challenges of convergence at the level of

services and networks. 

The cross-cutting and constantly evolving nature of the

ICT sector requires timely policy and regulatory responses;

leadership and institutional arrangements that cut across all

sectors and levels of government; and private-public partner-

ships that can harness the capabilities of the private sector to

meet public policy objectives. From an industry perspective,

there will also be the need to adjust business models to

market realities. The World Bank Group is committed to

continuing its analytical and lending operations to support

progress and the sharing of best practices and knowledge

across these areas, as well as to expand its investments in

private ICT companies to further sector growth, competi-

tion, and the availability of better-quality, affordable ICT

services to the widest population in developing countries. 

Mohsen A. Khalil

Director, Global Information and Communication 

Technologies Department

The World Bank Group
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3

I
nformation and Communications for Development (IC4D)

is a regular publication of the World Bank Group on the

diffusion and impact of information and communication

technology (ICT), available at http://www.worldbank.org/

ic4d. The first report, IC4D 2006: Global Trends and Policies,

analyzed lessons on developing access to ICT, examined the

roles of the public and private sectors in this process, and

identified the benefits and challenges of adopting and

expanding ICT use in businesses.

This second report, IC4D 2009: Extending Reach and

Increasing Impact, takes a close look at mobile and broad-

band connectivity. It analyzes the development impact of

high-speed Internet access in developing countries and

provides policy options for rolling out broadband networks

and addressing the opportunities and challenges of conver-

gence between telecommunications, media, and computing.

The report also presents a framework of e-government

applications and discusses various country experiences with

the institutional and policy arrangements for e-government

and for the development of the local information technol-

ogy (IT) and IT-enabled services (ITES) industries. The

common thread running through these topics is the devel-

opment impact of ICT. Finally, the report presents summary

tables on ICT sector indicators in 150 economies and intro-

duces new performance measures in terms of access, afford-

ability, and ICT adoption in government and business.

Impact of ICT in an Increasingly
Knowledge-Based World

Knowledge-based activities have become increasingly impor-

tant and pervasive worldwide. ICT is the foundation of this

knowledge-based world. It allows economies to acquire and

share ideas, expertise, services, and technologies locally,

regionally, and across the world. It also contributes to making

the global economy more integrated than ever before. 

ICT can help create and sustain new opportunities for

economic development. Accelerated knowledge transfer

and technological diffusion amplify the competitive

advantages of fast-learning economies. As the information

requirements for innovation in economic and social activi-

ties increase, the importance of ICT for the development

agenda will continue to expand. 

Mobile Networks Now Constitute the World’s

Largest Distribution Platform and Create a Major

Development Opportunity

The past 15 years have brought an unprecedented increase in

access to telephone services. This growth has been driven

primarily by wireless technologies and liberalization of

telecommunications markets, which enabled faster and less

costly network rollout. The total number of mobile phones

in the world surpassed the number of fixed telephones in

Chapter 1
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2002; by the end of 2008, there were an estimated 4 billion

mobile phones globally (Wireless Intelligence 2008).1 No

technology has ever spread faster around the world (The

Economist 2008a). Mobile phones now represent the world’s

largest distribution platform. 

The mobile phone market is especially important for

developing countries, where it is growing most rapidly and

where it is seen as a “leapfrogging” tool. New telephone

connections in low- and lower-middle-income countries

have outnumbered those in upper-middle- and high-income

countries since 1998 (World Bank 2008c). Virtually all new

mobile customers in the coming years will be in developing

countries (GSMA 2008).

Mobile communications have a particularly important

impact in rural areas, which are home to nearly one-half of

the world’s population and 75 percent of the world’s poor

(World Bank 2007). The mobility, ease of use, flexible deploy-

ment, and relatively low and declining rollout costs of wire-

less technologies enable them to reach rural populations with

low levels of income and literacy. The next billion mobile

subscribers will consist mainly of the rural poor. Mobile

operators are thus taking innovative approaches to reach

rural customers, such as offering village phone programs in

Bangladesh, low-denomination recharges for prepaid phones

in East Africa, and combined voice and agricultural informa-

tion services in China (The Economist 2008a). 

An important use of mobile phones in rural areas is to

access market information. TradeNet, a Ghana-based trad-

ing platform, allows users to sign up for short message serv-

ice (SMS) alerts for commodities and markets of their

choice and receive instant alerts for offers to buy or sell

when anyone else on the network has submitted an offer by

mobile phone. Users can also request and receive real-time

prices for more than 80 commodities from 400 markets

across West Africa. The Ghana Agricultural Producers and

Traders Organization2 is a major beneficiary: in 2006 it

concluded trade deals worth $60,000 with other producer

and trader organizations in Burkina Faso, Mali, and Nigeria.

These deals involved purchasing tomatoes, onions, and

potatoes without middlemen, thereby substantially reduc-

ing transaction costs between buyers and sellers (World

Bank 2007). In India, access to market information through

mobile phones has allowed fishermen to respond faster to

market demand and has increased their profits (Jensen

2007); in Niger, it has reduced price disparities in grain

markets (Aker 2008).

Once legal frameworks are in place, banking and

payment services provided through mobile phones can

bring many more people into the formal financial system

(World Bank 2007). Mobile banking services offered by

Wizzit in South Africa, Safaricom (M-PESA) in Kenya, and

Globe Telecom and Smart in the Philippines are such exam-

ples. These services allow mobile phone users to pay for

purchases in stores and transfer funds, significantly reducing

transaction costs. In Sierra Leone, workers in the cities have

cut out intermediaries and now transfer money almost

instantly to relatives in remote villages (World Bank 2008b). 

Mobile phones can improve the effectiveness and reach

of health programs. In many countries, health care is one of

the largest public budgetary expenses. Improved informa-

tion systems that track service delivery, establish accounta-

bility, and manage patients for better health outcomes can

result in major efficiency gains. For example, using the

mobile phone as an interface, Voxiva’s HealthNet system

allows drug inventory management, while its HealthWatch

supports monitoring programs. These systems have been

deployed in India, Peru, and Rwanda.3 SIMpill, deployed in

South Africa, uses mobile phone technology to ensure

patients take medications on time, notifying health profes-

sionals if a patient does not appear to be taking his or her

medication as prescribed.4

The development potential of the wireless platform is

enormous. Mobile communications are evolving from

simply voice services and text messaging to more broad-

bandwidth intelligent systems that enable a diverse range of

applications in locations where conventional services are not

available in developing countries. “Smart” wireless phones

now allow users to also browse the Internet, download music,

and access information services. This opportunity is espe-

cially exciting given that the developing world missed out on

much of the initial Web revolution because it did not have

adequate Internet infrastructure (The Economist 2008b). 

Broadband Increases Productivity and Contributes 

to Economic Growth, for Which It Deserves a 

Central Role in Development Strategies

Broadband networks, both fixed and mobile, are necessary

to deliver modern communication and information services

that require high rates of data transmission. Enterprise file

transfer, television, and high-speed Internet are examples of

such services. High-speed Internet connections provide

ready access to a wide range of services, such as voice, video,
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music, film, radio, games, and publishing. Broadband

networks enhance the efficiency and reach of existing serv-

ices and provide spare capacity for unknown future applica-

tions. Indeed, broadband networks are key to the ongoing

transformation of the ICT sector through the convergence of

telecommunications, media, and computing. The conver-

gence process comprises service convergence, which enables

providers to use a single network to provide multiple serv-

ices; network convergence, which allows a service to travel

over any combination of networks; and corporate conver-

gence, by means of which firms merge or collaborate across

sectors. Driven by technology and demand, convergence is

resulting in major changes in market structures and busi-

ness models.

Broadband has considerable economic impact at all

levels of individuals, firms, and communities. Individuals

increasingly use broadband to acquire knowledge and skills

to increase their employment opportunities. Where broad-

band has been introduced in rural areas of developing

countries, villagers and farmers have gained better access to

crop market prices, training, and job opportunities (Qiang

and Rossotto 2009, chapter 3 in this volume). In developed

countries and urban areas in developing countries, an

increasing number of individuals build up social networks

through broadband-enabled, peer-to-peer Web-based

groups that facilitate economic integration and drive

development. Blogs (Web logs, or online diaries), wikis

(Web sites where users can contribute and edit content),

video sharing sites, and the like allow new, decentralized,

and dynamic approaches to capturing and disseminating

information that allows individuals to become better

prepared for the knowledge economy (Johnson, Manyika,

and Yee 2005). 

Access to broadband supports the growth of firms by

lowering costs and raising productivity. Realizing these

performance improvements, however, depends on firms’

ability to integrate their technological, business, and orga-

nizational strategies. When fully absorbed, broadband

drives intense, productive uses of online applications and

services, making it possible to improve processes, introduce

new business models, drive innovation, and extend busi-

ness links. A study involving business and technology deci-

sion makers in 1,200 companies in six Latin American

countries—Argentina, Brazil, Chile, Colombia, Costa Rica,

and Mexico—showed that broadband deployment was

associated with considerable improvements in business

organization, including speed and timing of business and

process reengineering, process automation, data process-

ing, and diffusion of information within organizations

(Momentum Research Group 2005). 

Firms in the media, export, and other information-

intensive sectors have benefited most from integrating

broadband into their business processes. Clarke and Wallsten

(2006), in a study of 27 developed and 66 developing coun-

tries, found that a 1-percentage-point increase in the

number of Internet users is correlated with a boost in

exports of 4.3 percentage points. Increases of 25 percent or

more in the efficiency of claims processed per day have been

documented by U.S. insurance companies that have adopted

wireless broadband (Sprint 2006). Other industries that have

benefited significantly include consulting, accounting,

marketing, real estate, tourism, and advertising.

Local communities around the world have realized

considerable economic gains and new opportunities 

from broadband services. Studies from Canada, the

United Kingdom, and the United States find that broad-

band connectivity has a positive economic impact on job

creation, community retention, retail sales, and tax

revenues (Ford and Koutsky 2005; Kelly 2004; Strategic

Networks Group 2003; Zilber, Schneier, and Djwa 2005). In

rural areas of developing countries, communities have

recently begun to launch broadband services and applica-

tions that give local populations access to new markets and

services. Facilitating information exchange and value

creation between buyers and sellers of agricultural prod-

ucts, which has improved income and livelihoods in rural

areas (box 1.1), is a prime example of this. Previously, such

opportunities were available only in the largest or wealthi-

est localities. 

According to a recent World Bank econometrics analysis

of 120 countries, for every 10-percentage-point increase in

the penetration of broadband services, there is an increase in

economic growth of 1.3 percentage points (Qiang 2009).

This growth effect of broadband is significant and stronger

in developing countries than in developed economies, and it

is higher than that of telephony and Internet (figure 1.1).

The impact can be even more robust once the penetration

reaches a critical mass.

Because broadband networks have the potential to

contribute so much to economic development, they should

be widely available at affordable prices and should become

an integral part of national development strategies.
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Currently though, few people in developing economies have

access to broadband networks. In 2007, an average of less

than 5 percent of the population of low-income economies

was connected to broadband networks, and that was mostly

in urban centers. In this light, developing countries are miss-

ing a great development opportunity.

The Global Market for IT and ITES Is Expanding, 

and Developing Countries Are Seizing the 

Opportunity to Build Local Industries 

The services sector is growing globally—it already accounts

for 70 percent of employment and 73 percent of gross

domestic product (GDP) in developed countries and for 35

percent of employment and 51 percent of GDP in develop-

ing countries (UNCTAD 2008). IT services, a component of

the services sector, represents a $325 billion annual potential

market, according to McKinsey & Company estimates. IT
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Experience shows that access to broadband networks has had a positive impact on rural
incomes in developing countries. In India, the E-Choupal program was started by ITC, one of
India’s largest agricultural exporters, in 2000. The program operates in traditional community
gathering venues (choupals) in farming villages, using a common portal that links multimedia
personal computers by satellite. Training is provided to the hosts, who are typically literate
farmers with a respected role in their communities. The computers give farmers better access
to information such as local weather forecasts, crop price lists in nearby markets, and the
latest sowing techniques. Collectively, these improvements have resulted in productivity gains
for the farmers. E-Choupal also enables close interaction between ITC and its rural suppliers,
which increases the efficiency of the company’s agricultural supply chains, eliminates inter-
mediaries, and improves terms of business. The fact that ITC pays a higher price than its
competitors for exportable products has encouraged farmers to sell their increased output to
the company. By 2008, E-Choupal had reached millions of small farmers in more than 40,000
villages, bringing economic and other benefits. It aims to reach 100,000 villages by 2010. 

Another program, launched by the Songtaaba Association, has allowed female agricultural
producers in Burkina Faso to become economically empowered through broadband. Song-
taaba, an organization manufacturing skin care products, provides jobs to more than 3,100
women in 11 villages. In order to provide its members with regular access to useful informa-
tion and improve the marketing and sales of their products, the association set up telecenters
in two villages equipped with cell phones, Global Positioning System (GPS), and computers
with high-speed Internet connections. The telecenters, managed by trained rural women, help
the association run its businesses more efficiently. The organization also maintains a Web site
that offers its members timely information about events where they can promote or sell their
products. In the two years following the establishment of the telecenters and the launch of the
Web site in 2005, orders have increased by about 70 percent, and members have more than
doubled their profits. 

Source: Qiang and Rossotto 2009 (chapter 3 in this volume).

Box 1.1 Broadband Raises Rural Incomes in Developing Countries

Figure 1.1 Growth Effects of ICT
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services include hardware and software maintenance,

network administration and system integration, help desk

services, application development, and consulting, as well as

activities in engineering, such as mechanical design, produc-

tion, and software engineering. 

Another component of the services sector is ITES.

ITES are services that can be delivered remotely using

telecommunications networks. Estimates of the size of

the ITES market vary.5 While analysis by McKinsey &

Company suggests the annual potential market for ITES

was $150 billion in 2007, Gartner Research (2008) expects

the global market to grow from $171 billion in 2008 to

$239 billion in 2012. Even more optimistic is an estimate

from NASSCOM-Everest (2008), which suggests an ITES

market of $700 billion–$800 billion by 2012. In the ITES

market, services for industries such as banking, insurance,

and telecommunications account for close to two-thirds

of the potential market, while services for functions that

exist across industries, such as human resources manage-

ment, finance, administration, and marketing, account

for about one-third. 

Developing countries have been very successful in IT serv-

ices and ITES. Undoubtedly, India is the global leader in both

industries. However, China, Mexico, and the Philippines are

also emerging as potential players in this space. In addition,

transition economies in Central and Eastern Europe (the

Czech Republic, Hungary, Moldova, Poland, Romania, and

the Russian Federation) have developed their capacity in IT

services and ITES, though on a smaller scale (figure 1.2).

For these countries, the expansion of IT services and

ITES creates significant economic and social benefits. India,

for instance, exported more than $40 billion worth of IT

services and ITES in 2007, a figure that represents one-

quarter of the country’s total exports and nearly half of its

service exports. In the Philippines, IT services and ITES

employed 345,000 people as of mid-2008 and are projected

to directly employ close to 1 million people by the end of

2010. Employment of this scale means that the sector would

account for 27 percent of all new jobs created in the Philip-

pines by 2010 (BPAP 2007).

Another important positive impact of the growth of IT

services and ITES is on the status of women. Women

account for about 65 percent of the total professional and

technical workers in IT services and ITES in the Philippines.

In India, women make up 30 percent of the IT services and

ITES workforce—a much higher rate of female participation

than in the services sector in general—and this share is

expected to grow to 45 percent by 2010. More than half of

call center employees are women. In both countries, women

fill a greater number of high-paying jobs in IT services and

ITES than in most other sectors of the economy. 

Given the large potential market for IT services and ITES,

there is an important opportunity for more countries to

participate and benefit.6 The opportunity is especially attrac-

tive because only about 15 percent of the potential market,

or about $65 billion in 2007, has been exploited so far. There

also remains significant room for growth from new entrants:

estimates by McKinsey suggest that only about 27 percent of
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the market potential will be realized by 2010. Countries that

meet the requirements of the untapped IT and ITES market

are likely to experience rapid growth in these industries. 

An increasing number of countries are beginning to

develop IT services and ITES into major potential sources of

economic growth. South Africa, for example, is emerging as

an attractive ITES location by leveraging its English-speak-

ing workforce. Similarly, the Arab Republic of Egypt,

Morocco, and Tunisia are developing a range of ITES opera-

tions, including call centers. Israel, Malta, and Mauritius are

beginning to fill niche segments such as packaged applica-

tion development (Israel), remote gaming (Malta), and

higher-value-added activities such as advisory, design, and

legal services (Mauritius).

E-Government Can Lead the Way to Mainstream 

ICT Applications

E-government is the most cited and high-profile of all ICT

applications, given its importance in underpinning develop-

ment efforts. In many countries, developed and developing

alike, there has been significant government expenditure on

IT. In Europe, IT spending in government is growing faster

than in most other sectors (figure 1.3). Since 1999, China has

embarked on major initiatives in this area. Total e-govern-

ment spending is expected to increase to more than $10

billion in 2008, from $7 billion in 2006. China’s investment

in the State Economic Management Information Systems

program alone amounts to about $2.5 billion (Zhou 2007).

India is also planning large investments; its National 

e-Government Program will receive $5.5 billion in funding

between 2007 and 2012.

Such significant funding for e-government reflects grow-

ing recognition of its benefits for the delivery of public serv-

ices. Users rank improved transactional efficiency (as

reflected in a reduced number of visits and less waiting

time), reduced corruption, and better quality of service

(such as reduced error rates and increased convenience) as

most important in their dealings with public services.

Nondiscriminatory treatment and an effective complaint

handling system are also desired features (Bhatia, Bhatnagar,

and Tominaga 2009, chapter 5 in this volume). 

Successful e-government projects have reduced transac-

tion costs and processing time and increased government

revenues. For instance, the e-Customs System in Ghana

(GCNet) increased customs revenues by 49 percent in its

first 18 months of operation and reduced clearance times

from three weeks to two days (De Wulf and Sokol 2004). An

e-procurement system in Brazil cost only $1.6 million, yet it

enabled savings of $107 million for the state in 2004 alone as

a result of improved process efficiency and lower prices for

goods and services procured. The fully automated tendering

process launched as part of the same system in Brazil saved

suppliers an estimated $35 million (Crescia 2006).

Some e-government projects have also improved gover-

nance by reducing corruption and abuse of discretion,

thereby making vital contributions to development. In

India, a survey found that fewer users were required to pay

bribes to accelerate service delivery under e-government
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Figure 1.3 ICT Expenditure in Europe by Sector, 2006
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projects than under manual systems, and that the frequency

of paying bribes to service officials has fallen. For example,

the land registration system in the state of Karnataka in

India is estimated to have cut bribes by about $18 million

annually. Furthermore, an overwhelming proportion of

supervisors sense that abuse of discretionary power through

means such as denying services to citizens has narrowed

(figure 1.4). They are also more aware of the need to comply

with service standards specified in citizen charters. 

The potential to access public services at home or at a

local center also empowers women and minorities. For

example, among the users of e-government services, women

are usually in charge of dealing with public administrations

at the household level. The delivery of e-government serv-

ices translates to easier access and less time than traveling to

or queuing up at government departments. For minorities,

ICT facilitates access to relevant public information on

rights and benefits, inheritance and family laws, health care,

and housing, allowing the public to make informed deci-

sions on issues of importance. 

Some Policy Directions

The agenda of ICT for development is rather new and still in

flux. A good case can be made for ICT as a factor of

economic development. But how to use ICT cost-effectively

to meet private and public objectives is less clear. There are

examples of failures as well as successes. The technology and

its products continue to change at a fast pace. The market

responses are hard to predict. The jury is still out on the

extent to which the evolving ICT sector should be regulated.

Both developing and developed economies are struggling to

understand the difficulties, constraints, and uncertainties

and how best to handle them. The following are some of the

most challenging issues faced by developing countries:

• Convergence does not fit easily into established sector

frameworks. Translating a broad vision into specific poli-

cies and regulations is likely to be difficult. Although a

proactive response could yield the greatest development

benefits, some countries adopt a “wait and watch” strategy

while policy options become clearer or until the issues

gain urgency.

• Broadband networks are developing mainly in the poten-

tially profitable cities and intercity corridors. People

living in commercially less-attractive provincial and rural

areas, as well as low-income groups in urban areas, tend

to be left behind.

• Although there are a number of success stories, a high

rate of failure has been reported in the adoption of e-

government by developing countries. Ensuring robust

performance from new large-scale information systems

has proven to be a challenge even for countries with

sophisticated technical skills.

• Many countries have major gaps in their ability to

compete in the IT services and ITES markets, most

notably in relation to scarcity of skilled labor. 

To address these challenges, elements of good practice

are emerging for policy, regulatory, and investment frame-

works to extend the reach and increase the impact of ICT

on development.

Policy Responses to Convergence Facilitate ICT

Development

The technological drivers for convergence are in place or are

quickly diffusing. Fundamental to convergence are the digi-

tization of communication and the rapidly falling cost of

computing. More recently, expanding use of Internet proto-

col (IP)–based networking has made interconnection

among diverse networks, devices, and applications possible.

These developments have led to the deployment of broad-

band next-generation networks that deliver a wide range of

services interactively over any combination of communica-

tion networks anytime and anywhere. 

As these technical factors fall into place, convergence

finds market traction with service providers seeking to

diversify their businesses, increase revenues, and cut costs.
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Globally, service providers are embracing convergence by

investing in broadband networks. They are entering new

markets and improving business prospects by consolidating

content and services and by adopting new business models.

An evolving set of providers offers innovative services with

high quality and maximum choice at low prices.

As users adopt new ICT services and applications,

demand for greater access and content is growing with previ-

ously unmatched breadth and speed in both developing and

mature economies. Since its first release in 2003, the Internet

telephony service provider Skype has attracted more than

300 million subscribers in 225 countries and territories

(Skype 2008). In 2007 alone, Skype carried an estimated 27

billion minutes of computer-to-computer calls (TeleGeogra-

phy 2007). By the end of 2008, there will be an estimated 40

million “triple play” subscribers worldwide—all of whom

receive most of their telephony, video, and Internet services

over broadband networks (Pyramid Research 2007). Further,

consumers are now also participating in content creation.

Growing access to a broader variety of services and appli-

cations through a range of new and constantly improving

devices, including mobile phones that go well beyond

voice services, has stimulated enormous social interaction

and exchange. This has led to higher demand for advanced

ICT networks and services that have the ability to support

new applications. 

As supply and demand align, the technical and market

factors driving convergence are visible in markets at all stages

of economic development, from Brazil to France and from

India to Nigeria. While high-income countries have had these

conditions in place for some time, there are clear indications

that even low-income countries and population groups are

now recognizing these forces and the resulting convergence

as a reality (Singh and Raja 2009, chapter 2 in this volume). 

The greatest benefits of convergence are realized in

markets that enable it promptly. Convergence, though,

typically does not fit easily into traditional policy frame-

works. Attempting to stick to existing policies creates

regulatory uncertainty and inconsistency—the economic

costs of which will increase over time in a way that will

hinder technological progress and market evolution.

Consequently, countries that resist convergence or adopt a

“wait and watch” approach will ultimately miss the benefits

of improved ICT networks and services. 

As understanding of convergence evolves, emerging

trends point to three global good practice principles for

regulatory frameworks to enable convergence. First, regula-

tory frameworks must promote competition. Service

providers can deploy converged networks and services only

if regulatory frameworks lower entry barriers in order to

increase competition, reduce prices, and drive growth.

However, it is equally important that regulators intervene in

cases of market failures and do not allow abuse of market

dominance. Hence, regulatory frameworks that establish

and effectively enforce competitive, level playing fields will

result in the greatest benefits for users. 

Second, policy makers should rely more on market

forces and less on regulation. Maintaining legacy regulatory

frameworks will likely stifle the growth of convergence.

Instead, regulation can move toward allowing innovation

and the entry of value-added service providers to promote

the development of content and ICT-enabled businesses

and social services. 

Finally, policy and regulatory frameworks should allow

new technologies to contribute everything they have to offer.

Regulatory frameworks that are technology neutral and

allow flexibility in service provision will encourage invest-

ments and innovation. When service providers are able to

use their networks to the fullest extent, they can reduce costs,

increase business viability, and ultimately encourage markets

that are more efficient. Users of the networks will benefit

from lower prices, more choices, and better quality. 

Policy makers seeking to respond to and enable conver-

gence will find that doing so enhances the effects of earlier

sector liberalization efforts and supports innovation in serv-

ices that benefit the ICT sector. Countries that begin these

second-generation reforms in the ICT sector will find them-

selves better off for it.

Public-Private Partnerships Can Leverage the 

Private Sector to Meet Public Policy Objectives

In market economies, responsibility for providing ICT infra-

structure and services rests primarily with the private sector.

This market-based approach has proven very successful in

extending the reach of voice services. Competition is partic-

ularly effective among wireless mobile operators, resulting in

the rapid rollout of networks across urban areas and, more

recently, into rural areas at constantly declining cost. 

The role of the public sector in achieving this outcome has

been twofold: first, it has liberalized the market and regulated

competition; and second, it has established mechanisms such

as universal service funds and output-based aid that offer
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incentives for operators to provide services in areas of the

country that otherwise would not be commercially viable. 

The role of the public sector in providing access to

broadband networks in developing countries is also likely

to be a combination of market reforms and targeted incen-

tives. Establishing effective competition over time among

broadband net works and service providers is often a central

part of a successful policy approach. This will require removal

of legal and regulatory barriers to investment, entry, and

competition. It will also require that competing operators

are able to interconnect with the incumbent operators’ infra-

structure, thereby avoiding economic and technical bottle-

necks as well as inefficient duplicate investments. Such a

policy approach has been successfully applied in countries

such as Brazil and Nigeria, where multiple broadband

network companies have developed in competition with each

other (World Bank 2008a). Competition is also emerging

among companies that install submarine fiber-optic cables

providing international broadband connectivity to develop-

ing countries, such as off the east coast of Africa, where three

submarine fiber-optic cables are currently under develop-

ment (Technology Review 2007).

Investment in broadband networks by private operators

has primarily focused on urban areas. If these networks are

to be rolled out to smaller towns and into rural areas, some

form of more direct public sector support is likely to be

required. In many high-income countries, such support was

initially provided through state ownership of the incumbent

operator. However, state-owned operators have often proven

to be ineffective in many developing countries (Williams

2009, chapter 4 in this volume). Alternative methods of chan-

neling public support will therefore be required. The most

effective means of doing this will be through public-private

partnerships (PPPs), which are able to harness the invest-

ment resources and technical expertise of the private sector

to meet policy objectives, such as ensuring that networks are

developed in otherwise commercially unviable areas.

Although public support or incentives may initially be

required, the objective should continue to be the develop-

ment of a sector that is in the long run, commercially viable

on a stand-alone basis and preferably that is in a competitive

environment as demand picks up.

There are many different models for PPPs. Competitive

subsidy or cost-sharing mechanisms are one type of model

that has traditionally been used to encourage the rollout of

voice networks into underserved areas (infoDev and ITU

2008), and which has been recently applied in the rollout of

broadband infrastructure. In France, for example, the

government has launched a scheme to provide broadband

infrastructure in Limousin, a rural region in central France

with limited broadband services. The project is structured as

a 20-year concession to build and operate a backbone

network and to construct a broadband wireless network

with the costs being shared between the public and private

sectors (ICEA 2008). The Eastern African Submarine Cable

System (EASSy), a project to build a submarine fiber-optic

cable that will stretch from South Africa to Sudan with

connections to all the countries along its route, is an exam-

ple of a different type of PPP. EASSy is owned by a consor-

tium of private operators but financed by development

finance institutions with no subsidies or support from

governments. The partnership has ensured that the cable

will be operated on an open-access basis, allowing all oper-

ators and service providers in the region to obtain access to

affordable capacity by having access to competing cables

and providers of capacity.7

These PPPs in broadband networks are new, and govern-

ments are experimenting with different models. The key to

the success of these projects will be ensuring that they are

structured so that the private sector has sufficient incentives

to invest and operate networks efficiently while also achiev-

ing the governments’ policy objectives of broadband

network rollout.

Cross-Sector Leadership and Institutions Are 

Essential to Realize the Benefits from Investing in 

E-Government

E-government often entails institutional and political

reform facilitated by technology. Competent leaders and

institutions are essential to overcome resistance and inertia,

to make timely policy choices, and to implement policy

effectively. The cross-cutting nature of e-government makes

it impossible to use traditional institutional arrangements

that assign the entire agenda to a single ministry. Rather, e-

government requires coordination among various govern-

ment agencies. Public leadership needs to shift away from

focusing on individual agencies and turf protection and

toward management through collaboration across agencies.

Moreover, e-government is a continuous process of policy

development, investment planning, innovation, learning,

and change management. This process must fit with and

respond to a dynamic development strategy that supports
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evolving national goals and creates sustained institutional

reforms and public service improvements while providing

frameworks and structures that ensure continuity and

proper institutional coordination. 

In order to realize development gains from e-government

investments, a sufficiently influential institutional structure

that attracts strong commitment and support is essential.

Many countries have moved toward direct, institutional-

ized engagement of top public leaders to position the

coordination of government transformation under the

highest authority. Often the office of the prime minister or

the head of state hosts a coordinating unit and chairs the

interministerial e-government steering committee. Such an

approach has three benefits. First, the head of this coordi-

nating unit becomes a visible leader. Second, this leader

can use e-government as a core component of a public

management reform agenda and, more broadly, as a key to

shifting to a knowledge-based, innovation-driven econ-

omy. Third, the coordination unit encourages work across

ministries and levels of government to implement e-

government programs. 

A survey of 30 developing and developed countries found

four basic models of a national institutional framework to

lead their e-government agenda and fulfill the key functions

of governance and coordination (table 1.1). In practice,

though, these frameworks are more diverse and complex than

suggested by these basic models and may evolve over time,

shifting from one model to another or becoming hybrids. 

These four institutional models focus on the leading or

central institution for e-government strategy and policy

making, and on governance and coordination. But in terms

of facilitating implementation, governments have increas-

ingly experimented with new arrangements outside the

ministerial structure to overcome sectoral fragmentation and

civil service constraints and to expand e-government insti-

tutional capability. Countries such as Bulgaria, Ireland, and

Singapore now have dedicated executive ICT agencies in their

civil services. These agencies have special autonomy and

salary structures to attract and motivate the best technical

talent. Others, including India and Sri Lanka, are experiment-

ing with ICT agencies that have a government-appointed

board of directors and representatives of key stakeholders

from the private sector and civil society. 

Institutional innovation in these countries has a number

of advantages. Apart from being shielded from the larger

bureaucracy and having the flexibility to react swiftly to

changing demands, agencies dedicated to e-government can

hire personnel at competitive wages, provide shared services

(such as network infrastructure) to the government, and

outsource tasks to the private sector. Active private sector

participation helps the agencies operate in an agile, busi-

nesslike way and accelerate e-government financing and
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Table 1.1 Models for E-Government Institutions in Various Countries

Model Countries Benefits Drawbacks

Policy and investment 
coordination (cross-cutting
ministry such as finance, 
treasury, economy, budget, 
or planning)

Australia, Brazil, Canada, Chile,
China, Finland, France, Ireland,
Israel, Japan, Rwanda, Sri
Lanka, United Kingdom, United
States

Has direct control over funds
required by other ministries 
to implement e-government.
Helps integrate e-government
with overall economic 
management.

May lack the focus and technical
expertise needed to coordinate 
e-government and facilitate 
implementation.

Administrative coordination 
(ministry of public administra-
tion, services, affairs, interior,
state, or administrative reform)

Bulgaria, Arab Republic of
Egypt, Germany, Republic of
Korea, Mexico, Slovenia, 
South Africa 

Facilitates integration of 
administrative simplification 
and reforms into e-government.

May lack the technical expertise
required to coordinate e-government
or the financial and economic knowl-
edge to set priorities.

Technical coordination 
(ministry of ICT, science and
technology, or industry)

Ghana, India, Jordan, Kenya,
Pakistan, Romania, Singapore,
Thailand, Vietnam

Ensures that technical staff 
is available; eases access to
nongovernmental stakeholders
(firms, NGOs, and academia).

May be too focused on technology
or industry and disconnected from
administrative reform. 

Shared or no coordination Russian Federation, Sweden,
Tunisia

Least demanding and with 
little political sensitivity (does
not challenge the existing 
institutional framework and
responsibilities of ministries).

May lead to rivalries among
ministries. No cross-cutting perspec-
tive. Fails to exploit shared services
and infrastructure and economies of
scale.

Source: Hanna and Qiang 2009 (chapter 6 in this volume).



implementation, making the best use of scarce public

resources and relevant expertise. 

One disadvantage, however, is the potential struggle to

obtain political weight and financial resources if the new

entity lacks institutional links to powerful ministries. On the

other hand, if such links are too strong, the government

bureaucracy might assert control over the agency and

undermine the effectiveness or businesslike culture of

agency staff. Hence, the viability of these agencies depends

on political leaders giving the agency the autonomy needed

to act in an agile manner and avoid interference in staffing

and day-to-day management. 

Public Sector Interventions to Promote IT Services

and ITES Can Be Good Investments Irrespective 

of Success of the IT Initiatives

In countries that have succeeded in IT services and ITES,

governments have generally adopted a proactive role in

promoting the sector. Such support can often be provided

with low levels of public funding by leveraging private

sector investments. Most of the public interventions to

promote these industries—such as improving education,

providing adequate infrastructure, or catalyzing regulatory

reforms—contribute to the broader business environment

and benefit many other sectors of the economy whether

related to the IT industries or simply able to realize effi-

ciencies as a result of IT applications. In this sense, govern-

ment support for IT services and ITES is consistent with

the argument that public interventions should create posi-

tive externalities.

Locations that have successfully developed IT services

and ITES typically have empowered industry development

institutions to identify approaches that adapt to the rapidly

evolving needs of the local and global economies. They

achieve this through ongoing engagement with IT services

and ITES companies, as opposed to adopting a policy

approach with a predetermined strategic blueprint. The

private sector can provide governments with invaluable

information and insights on available opportunities,

market trends, and future skill requirements (Dongier and

Sudan 2009, chapter 7 in this volume). 

Ireland’s government-sponsored Industrial Development

Agency (IDA), for example, has achieved significant success

in attracting IT services and ITES investments. The agency

deals with a multitude of aspects of inward investment:

marketing, managing investment proposals, providing

financial incentives and property solutions, helping investors

get started, and working with investors to maximize their

contribution to Ireland’s economy (IDA 2006). Nine of IDA’s

13 board members are from the private sector. IDA’s invest-

ment program has been a major driving force behind the

growth of IT services and ITES. 

Given the importance of skills as a driver of growth of IT

services and ITES, a focus on expanding the talent pool in

close alignment with local and global industry needs is

essential. Partnerships composed of leading companies,

industry associations, and universities have successfully

aligned education and skills competencies with the needs of

the industries in several countries. Singapore has been one of

the most proactive examples in this regard. Its Industrial

Training Board (ITB) established an extensive system of

training advisory committees with industry participation

and introduced industry-based training schemes in partner-

ship with companies. It also established arrangements for

keeping training staff abreast of the latest technological

developments (Lee and others 2008). In addition, the Info-

Comm Development Agency of Singapore has been active in

forging global partnerships to improve ICT sector skills. It

collaborated, for instance, with Carnegie Mellon University’s

Entertainment Technology Center and the National Univer-

sity of Singapore’s School of Computing in 2006 to develop

a degree program in interactive digital media (CMU 2006). 

Developing globally benchmarked skills in partnership

with leading standards organizations helps not only main-

tain a certain level of quality, but also align skills with indus-

try requirements. Universities in the Philippines, for

example, offer courses in finance and accounting modeled

after the U.S. Generally Accepted Accounting Principles

(GAAP). This has made the Philippines a natural choice for

U.S. banks and financial institutions seeking to offshore

portions of their operations. Similarly, the Chartered Insti-

tute of Management Accountants (CIMA), one of the

world’s largest professional accounting bodies, has its

second-largest number of management accountants in Sri

Lanka, after the United Kingdom, making Sri Lanka an

attractive offshoring destination. 

Structure of the Report

IC4D 2009 has two parts. Part I analyzes key aspects of

extending access to ICT infrastructure and services (chapters

2, 3, and 4), mainstreaming ICT applications featuring 
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e-government (chapters 5 and 6), and developing IT services

and ITES (chapter 7). 

Chapter 2 sets the sector context for the report. It explains

convergence and shows that convergence is already a wide-

spread, market-driven reality. It also discusses some of the

main opportunities and challenges convergence poses to

businesses, users, and governments, while advocating for

proactive government responses. 

Chapters 3 and 4 cover two important aspects of broad-

band. Chapter 3 summarizes the findings from the literature

on the economic impacts of broadband on individuals,

firms, communities, and the overall economy. It also intro-

duces a cross-country empirical model for analyzing the

impact of broadband on economic growth. It concludes that

broadband has a significant impact on growth and deserves

a central role in country development and competitiveness

strategies. Chapter 4 outlines a market-based approach to

policy for developing backbone network infrastructure, an

essential part of providing broadband services. Building on

the model of infrastructure competition, this approach seeks

to harness both the investment resources and the opera-

tional expertise of the private sector to help meet the public

policy objective of extending affordable access, thereby

minimizing the financial and operational burden on the

public sector.

Chapters 5 and 6 focus on e-government. Chapter 5

proposes a framework for assessing ICT investment in

public administrations and applies it to five e-government

projects in India that shifted from manual to electronic serv-

ice delivery. It analyzes positive and negative changes

perceived by the users and implementing agencies in terms

of cost and quality of accessing public services and improve-

ments in governance. Chapter 6 highlights the importance

of institutional development for e-government programs. It

outlines key functions of effective e-government institutions

and identifies basic models that countries have used to fulfill

these functions. 

Chapter 7 covers development impact and policy

options related to the expanding IT services and ITES. It

aims to help policy makers take advantage of the oppor-

tunities presented by increased cross-border IT services

and ITES, demonstrating the benefits for countries that

have seized the opportunities and examining the poten-

tial competitiveness of small economies and least devel-

oped countries. Factors crucial to the competitiveness 

of a country or location—skills, cost advantages, infra-

structure, and a hospitable business environment—are

also analyzed. 

Part II of this report presents a trend analysis of ICT sector

performance and the World Bank ICT at-a-glance (AAG)

tables for 150 economies. The analysis uses data on nearly 30

ICT indicators from the AAG tables both to demonstrate the

progress that many developing countries have made in recent

years in improving ICT access, use, quality, affordability,

trade, and applications and to show how that progress relates

to enabling policies and regulations. 

Country ICT performance measures are introduced in

this report to provide a quick and effective way for policy

makers to assess their countries’ ICT capacities in compari-

son with other countries, as well as to benchmark their

countries’ progress along three key dimensions of ICT

development over time. The economies have been evaluated

and given a score on a scale from 1 to 10, corresponding to

the performance deciles, for each of the dimensions of ICT

sector performance: (1) access to ICT services, (2) afford-

ability of ICT services, and (3) adoption of ICT applications

in government and business. 

Overall, as would be expected, there is a close relationship

between the country ICT performance measures and income

levels. The leading economies in ICT performance are mainly

developed economies. Among developing countries, some

stand out as better ICT performers than their incomes would

suggest, such as Serbia, Croatia, Ukraine, Macedonia, Syria,

Jordan, Vietnam, and Moldova in terms of access and

Malaysia, Jordan, Peru, Guatemala, India, and Mongolia in

terms of adoption of ICT applications (figure 1.5).

Recognizing that comparable ICT data provide a good

basis for sound policy, a global Partnership on Measuring

ICT for Development was launched in 2004. The members

include the United Nations Conference on Trade and Devel-

opment (UNCTAD), the International Telecommunication

Union (ITU), the Organisation for Economic Co-operation

and Development (OECD), the United Nations Educa-

tional, Scientific, and Cultural Organization [UNESCO]

Institute for Statistics (UIS), the United Nations Regional

Economic Commissions, Eurostat, and the World Bank.

The partnership has been assisting statistical agencies in

developing countries with their ICT data collection and

dissemination efforts, and conducting workshops at the

regional level to exchange national experiences and discuss

definitions, methodologies, survey vehicles, and results

analysis.
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One area that is receiving increasing attention in all coun-

tries, but that remains weak in most, is impact evaluation.

Measuring the impact of ICT on development and evaluat-

ing the outputs of ICT interventions not only reveal the

magnitude of the impact of ICT on development outcomes

but are perhaps the most rigorous way to deal with the issue

of attribution, or pointing to the effects of specific develop-

ment interventions. Impact evaluation is essential to ensure

that ICT strategies are relevant and to be able to hold

governments accountable for their implementation. 

More research is needed on the socioeconomic impact of

ICT on development, the cost-effectiveness of ICT strategies

and programs, and the economic justification of public sector

intervention. Are these investments cost-effective in meeting

social and development goals? How do they compare with

alternative uses of public resources; for example, educa-

tion and health? Rather than relying primarily on anecdotal

evidence, there has been a clear call for rigorous and robust

impact evaluation as a basis for guiding policy development

and public investment decisions. 

Notes

1. Nevertheless, it is important to note that the sale of 4 billion

mobile phones worldwide implies far fewer than 4 billion indi-

vidual users. The phenomenon of multiple mobile phone

ownership is growing in many economies, including some in

Africa. As evidence of this trend, penetration rates for mobile

phones have risen to more than 100 percent in some markets.

On the other hand, shared usage of mobile phones in rural

areas of developing countries is also growing, suggesting that

the footprint of mobile phone coverage is wider than for other

ICT services.

2. See http://www.tradenet.biz/gapto for more information.

3. See http://www.voxiva.com/solutionslist.php?catname=Health

for more information.

4. See http://www.simpill.com/index.html for more information.

5. Estimating the size of the IT services and ITES is difficult

because of definitional issues and the relative novelty of the

industries. Official statistics are often not available or not

reliable, and calculations based on balance of payments and

trade in services do not accurately isolate IT services and

ITES. As a result, much of the data on the size of the current

market comes from private surveys, consulting firms, and

anecdotal evidence.

6. According to NASSCOM (National Association of Software

and Services Companies, India), the global financial crisis is

expected to result in reduced technology-related spending for

the first two to three quarters of 2009, but it is expected to pick

up in 2010; and “greater focus on cost and operational effi-

ciencies in the recessionary environment is expected to

enhance global sourcing” (NASSCOM 2009).

7. See http://go.worldbank.org/GKHOFFDJB0 for more

 information.
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C
ountries that adopt policies enabling convergence

among telecommunications, media, and comput-

ing services will enhance the impact of informa-

tion and communication technology (ICT) on economic

development. Technological innovation and market demand

are driving the ICT sector toward convergence. This trend

matters because convergence can lower entry barriers, allow

service providers to try new business models, promote

competition, reduce costs for service providers and users,

and broaden the range of services and technologies available

to users. At the same time, convergence can also lead to

market consolidation, reduced competition, and new barri-

ers to entry. This trend and its implications apply to coun-

tries at all development stages, from mature to low-income

economies.

This chapter explains convergence and its main forms;

shows that convergence is already a widespread, market-

driven reality; discusses some of the main opportunities and

challenges it poses to businesses, users, and governments; and

describes potential government policy responses—along

with the likely outcomes and potential benefits and risks.1

Understanding Convergence

Convergence is shorthand for several changes occurring in

the ICT sector. Broadly speaking, convergence refers to the

erosion of boundaries among previously separate services,

networks, and business models in the sector.

There are three main forms of convergence. The first,

service convergence, or “multiple play,” allows a firm to use a

single network to provide several communication services

that traditionally required separate networks. The second

form is network convergence, where a common standard

allows several types of networks to connect with each other.

Consequently, a communication service can travel over any

combination of networks. While these two forms of conver-

gence are technological, the third form, corporate conver-

gence, results from mergers, acquisitions, or collaborations

among firms. Under the third form, newly organized busi-

ness entities offer multiple services and address different

markets. Table 2.1 summarizes the three forms of conver-

gence and associated benefits, risks, and policy implications.2

Convergence Is Reality

Convergence is primarily a process that results from service

providers adopting new technologies and business models

allowed by technology and driven by demand. The factors

pushing service providers toward converged business

models are increasingly common worldwide, including in

developing countries. 

The fundamental technology drivers for convergence

have been the digitization of communication and the falling

costs of computing power and memory. Both factors have

increased a network’s capacity to carry information while

bandwidth remains fixed. Consequently, the capacities of
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telephone, cable TV, and wireless networks have grown

steadily. More recently, the growing use of Internet protocol

(IP)-based packet-switched data transmission has made it

possible for different devices and applications to use any one

of several networks and for previously separate networks to

interconnect. Together, these factors have facilitated the

growth of multimedia communication. This has reduced

costs and eased the design and deployment of multimedia

access devices, and has thus led to a proliferation of increas-

ingly inexpensive digital devices. For example, the personal

computer or mobile telephone can now receive and transmit

different types of media and services because of enhanced

processing power and memory capacity. 

With these technical factors evolving, convergence has

found significant market traction with service providers

seeking to increase revenues and cut costs of service provision.

Service providers around the world are embracing conver-

gence through investment in all-IP networks—estimated to

reach a cumulative total of $200 billion in 2015—and in

converged business models. In an indication of this expanding

underlying technological base, one analyst estimates that the

global IP switch and router market grew about 10 percent in

2007, to $11 billion (Marketwire 2008). One major IP network

equipment manufacturer has seen sales in emerging markets

double since 2005, well above its worldwide sales growth of 40

percent (Cisco Systems 2007). 

The deployment of broadband networks is another

market factor supporting convergence. Broadband connec-

tivity facilitates convergence because it allows the provision

of multimedia content—such as compact-disc-quality audio

and streaming video—at reasonable prices. As of 2007, broad-

band was commercially available in 166 countries (ITU

2006), and nearly a quarter of the 300 million subscribers were

in middle-income countries (Internet World Stats 2007).

Indeed, demand for converged services is quite evident.

By late 2007, there were more than 30 million “triple-play”

subscribers worldwide—typically receiving telephony,

video, and Internet services over broadband networks

(Pyramid Research 2007). Skype, an Internet telephony

service, has more than 300 million subscribers in 225 coun-

tries and territories (Skype 2008) and carried 13.75 billion

minutes of international computer-to-computer calls in

2007 (TeleGeography 2007). 

There has also been consolidation in the development

and provision of content and services. Investments, mergers,

and cross-holdings in the media and telecommunications

20 Information and Communications for Development 2009

Table 2.1 Different Forms of Convergence

Dimension Service convergence Network convergence Corporate convergence
Definition Service providers use a single

network to provide multiple 
services.

A service can travel over any 
combination of networks.

Firms in one sector acquire, merge,
or collaborate with firms in other
sectors.

Examples Service providers offer telephony,
television, and Internet services
using telephone, cable television, or
fixed wireless networks. Examples
include providers in Chile, Arab
Republic of Egypt, India, Poland, and
Ukraine.

Internet telephony services such 
as Skype and Jajah carry voice
telephony using the Internet and
traditional networks. In the United
Kingdom, BT’s Fusion service 
carries calls over WiFi (wireless
fidelity) and cellular networks.

Internet, media, and telecommunica-
tions firms partner, merge, or 
expand their range of services. 
Such developments have occurred 
in Brazil, Nigeria, and Sri Lanka.

Benefits Service providers can enter new
sectors, use their networks more 
efficiently, offer discounts, and
increase access to new ICT services.

Reduced costs can lower tariffs.
Network integration permits 
mobility for consumers and 
expands coverage.

Mergers create opportunities for 
new services and markets, lower
costs and tariffs, and increase the
coverage of individual firms.

Risks Subscribers could be locked into 
one service provider. Smaller firms,
especially those without their own
broadband networks, might get
pushed out of the market.

Service providers could reduce
investments in network 
infrastructure, slowing build-out.

Mergers could lead to market 
dominance, less competition, and
less diversity of media content.

Policy 
implications

Multiple play changes the scope 
and boundaries of markets and 
alters entry barriers.

Connecting different networks allows
location- and network-independent
service provision.

Mergers create new business
models and alter the market 
structure, changing the dynamics 
of the sector.

Source: Authors’ analysis.



industries have increased the number of content creators

and network operators with access to content and delivery

mechanisms. The development of online advertising has

allowed many content providers to offer their services free or

well below cost. Such arrangements allow consumers to

sample content and find uses for it, even if only in a limited

manner. As a result, consumers create demand for content,

resulting in higher demand for services that can support it.

These technical and market factors driving convergence

are visible in countries across the full range of economic

development stages. While high-income countries have had

these conditions in place for some time, there are clear indi-

cations that even low-income countries and population

groups are now recognizing these forces and the resulting

convergence as a reality. Box 2.1 provides examples of conver-

gence in emerging markets and low-income countries.

Implications of Convergence for the
ICT Sector

Convergence has far-ranging implications for ICT service

providers and users. It changes business models, expands

markets, increases the range of services and applications

available to users, and alters market structure and dynamics.

Furthermore, given that ICT is a critical input to economic

and social activities,3 convergence has an indirect effect on

social and economic development.

There are also risks and challenges. Most prominently,

convergence may lead to monopolization, allowing larger

firms to extend their reach into new markets or raising entry

barriers for new entrants. Hence, policy makers must think

strategically about convergence and its role in their economy

in order to enhance its benefits and contain risks. 

Changing Business Models for Service Providers

Service providers in both the telecommunications and

media sectors have seen convergence as a powerful way of

increasing revenues and reducing costs. 

Increased revenues. By offering a wider range of services,

service providers can capture more revenues from their

subscribers. A major U.S. cable TV operator saw its average

monthly revenues per subscriber jump from $42 in 1998 to

$102 in 2007, with non-TV services such as telephony or

broadband Internet now contributing one-third of its total

revenues (Comcast 2007). In Chile, about 60 percent of

VTR’s 853,000 cable TV subscribers also use telephone or

Internet services, increasing the company’s revenues by 44

percent between 2005 and 2007 (Liberty Global 2007). More

recently, telecommunications firms are seeing payoffs from

diversification. One U.S. firm now derives 25 percent of its

retail revenues from broadband and video services, and two

of the country’s largest telecommunications firms saw their

revenues from video service quadruple between 2007 and

2008 (AT&T 2008 and Verizon Communications 2008).

Reduced costs. Service providers also see convergence as a

way to cut costs and operating expenses. BT (2006) expects

that its all-IP network will help reduce operating expenses by

£1 billion a year. Savings are expected because this network

replaces the company’s 17 separate networks, including its

traditional telephony network, with one—integrating a

number of operational and network management systems

(Dow Jones International News 2008). Similarly, Verizon

expects that migrating its customers to an all-fiber-optic IP

network will save more than $1 billion a year on network

maintenance (Providence Journal 2007).

Use of standardized IP networks is also driving cost

savings. Telecom Italia cut costs by 60 percent by introducing

IP technology for calls between Milan and Rome (The Econ-

omist 2006). Service convergence also cuts costs by increasing

network use. Traditionally, telephone and cable TV networks

provided only one service. Today these networks can carry

multiple services, lowering the cost of each.

However, such cost reductions come at a high upfront

price. BT’s savings will follow a £10 billion ($16 billion)

investment between 2004 and 2011 (Business Monitor Inter-

national 2008a). Similarly, Verizon expects to spend about

$23 billion building its U.S. network (Providence Journal

2007). The high capital spending required to offer converged

services creates a new entry barrier that small or new service

providers might not be able to overcome. 

Expanded Access through Larger Markets

Convergence expands consumers’ access to services because it

lowers prices, which in turn increases the addressable market

and widens coverage by using multiple infrastructures.

Lower prices for consumers. The reduced costs of operat-

ing converged networks and providing multiple services

translate into lower prices for consumers. The starkest

examples of this phenomenon come from the voice teleph-

ony market, where voice-over-Internet protocol (VoIP)
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Service Convergence

• Argentine cable TV operators Multicanal and Cablevision are investing about $310 million in
fiber-optic networks in 2008, with plans to offer triple-play services. In July 2008, however,
fixed telephony service providers Telecom Argentina and Telefónica Argentina failed to get
court approval to launch triple-play services.

• In 2006, Telefónica Chile began offering Internet protocol television (IPTV) and satellite televi-
sion services to counter a decline in fixed-line revenues and subscriptions. Cable TV operator
VTR saw its triple-play subscriber base double in 2006, and is considering acquiring a third
generation (3G) license to add mobile voice services to its portfolio.

• India’s incumbent public telecommunications provider, MTNL, started offering IPTV services
in Mumbai in 2006. The service now offers about 150 channels, costs about $5 a month, and
has a reported 6,000 subscribers. A number of private operators have since begun offering
IPTV services.

• In March 2008, Ukraine’s Comstar began offering IPTV services over its fiber-based, next-
generation network—making Comstar the country’s first triple-play voice, video, and Inter-
net provider. The company will soon face competition from Golden Telecom Ukraine and
fixed-line operator Ukrtelecom. The IPTV offerings follow broadcaster Viasat’s plans to intro-
duce digital satellite TV services in 2008.

• Africa’s service providers are beginning to invest in multiple play. In March 2008, Ghana Tele-
com announced plans to introduce IPTV services. The legalization of voice-over-Internet (VoIP)
in Cape Verde in May 2008 has led service provider Cabo Com to announce investments in
triple-play services, while looking to compete in broadband pricing. 

Network Convergence

• Jajah is a service that carries calls between traditional telephones over the Internet. This
combines wide access to telephones with the lower costs of carrying calls over the Internet.
Launched in 2006, Jajah now connects customers across 200 countries.

Corporate Convergence

• Since 2006, Brazil has seen convergence among telephone and cable companies. Telemar
acquired Way TV, while Telefónica bought a stake in TVA. Convergence is emerging in
response to the introduction of triple-play services by NET Serviços, which has an estimated
400,000 subscribers.

• In 2007, MTN Nigeria acquired VGC Communications, a fixed and wireless phone provider.
This move came after VGC secured a unified license to offer fixed and wireless telephony,
Internet, and value added services in 2006. The chief executive officer of MTN noted that the
company made the acquisition with the intention of accessing VGC’s infrastructure and staff
to achieve convergence. 

• Sri Lanka’s Dialog Telekom now offers tele        communications and media services. It has
become a quadruple-play operator, offering fixed and mobile voice, TV, and Internet serv-
ice, albeit on separate networks. Its satellite TV service reaches more than 60,000
households, while its mobile phone service has 4.3 million subscribers and will soon
include 3G services. 

Source: Authors.

Box 2.1 Examples of Convergence in Developing Countries



technology has significantly changed price structures. VoIP

has affected the pricing of international call traffic because

it allows carriers to bypass and compete with traditional

call pricing regimes. In 2007, one-fifth of international

voice telephony traffic (in terms of minutes) used VoIP. In

fact, VoIP traffic grew five times faster than did traditional

voice traffic (TeleGeography 2007). Services that use the

Internet to carry telephone calls offer significant discounts

to consumers (box 2.2).

Many service providers also give discounts on bundles of

services, charging less than if subscribers paid for each sepa-

rately. Such discounts can be as high as 40 percent (Pyramid

Research 2007, p. 14). Lower prices increase the addressable

market and make some services more attractive to users who

are price conscious or unsure of the usefulness of new serv-

ices. In Sweden, for example, a cable TV company offering

triple-play services gives subscribers the least expensive serv-

ice free (OECD 2006). 

Wider coverage. Convergence also allows service providers

to reach new subscribers. Multiple play allows new services

to travel over existing networks, expanding the reach of

communication services. One recent report found that

telecommunications firms offering IP television (IPTV)

have succeeded in countries with relatively low pay TV pene-

tration but high broadband penetration (Telecommunica-

tions Management Group 2008).

The evolution of digital video broadcasting (DVB) and

mobile TV will enable the use of triple play over wireless

networks, further extending the reach of services. The

provision of DVB over cellular networks has recognized

potential to increase the number of TV viewers in countries

such as Kenya and the Philippines.4 New broadband wire-

less technologies are also raising expectations. For example,

in 2005, Kenya Data Networks began deploying a WiMax

system designed to offer converged services, such as voice and

data (All Africa 2005). Wireless triple play will be especially
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Internet-based VoIP services such as Skype make it possible to have long-distance telephone
conversations that are much cheaper than with traditional long-distance services. Lower costs
are also possible for telephone-based services conducted over Internet networks—such as Jajah,
which uses the Internet to carry phone conversations. If all the international calls made to just the
top-10 destinations from the United States used Jajah, the annual savings would top $2.5 billion. 

If a country’s licensing regime prevents the entry of VoIP-based providers or restricts the
type of technology they can use, it reduces the benefits of convergence for consumers. More-
over, countries that have banned these technologies have undermined their technological
competitiveness. Failure to legalize VoIP reduces the opportunities for entrepreneurs to
develop businesses into a core of fast-growing information technology (IT) startups, which
tends to happen in countries where VoIP is legal.

VoIP and Traditional Carrier Charges for Calls from the United States to India

Sources: Authors’ estimates based on tariff data from service providers’ Web sites, TeleGeography traffic estimates, and

Economist Intelligence Unit 2007.
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useful in developing countries, where mobile phone subscrip-

tion is far more common than ownership of personal

computers or TVs.

Further, network convergence allows any combination of

communication networks to carry services. A lot of nontra-

ditional infrastructure can now carry telephone services,

including cable TV and electricity distribution networks.

This development can significantly improve coverage, even

in low-income countries. In one set of low-income coun-

tries, wireline telephones reach an average of just 7 percent

of households, while 33 percent of households are electrified

and 18 percent subscribe to cable TV (Figure 2.1). Thus,

having a combination of networks to carry communication

services can move countries closer to universal service.

Broader Range of Services and Applications

Convergence enables ICT users to access a range of services

through a wide variety of devices, including mobile phones.

Some 3.9 billion mobile phones are in use worldwide, giving

these devices enormous potential for providing multimedia

services. Already, 27 percent of U.S. mobile phone users

between the ages of 25 and 34 watch video on their cell

phones (Economist Intelligence Unit 2008). South African

media conglomerate Naspers has plans to expand its mobile

television services into four new African markets, after intro-

ducing it in Namibia, Kenya, and Nigeria (Reuters 2008).

Similarly, an estimated 66 million mobile phone subscribers

in India can access Internet services (TRAI 2008). A 2005

survey of 4,000 mobile phone users found that nearly a third

were using their phones for e-mail or Internet browsing

(OECD 2007, figure 5.8).

Thus, if service providers build service-converged

networks, then financial services, public services, and enter-

tainment applications will be able to reach a far larger

portion of the world’s population. Similar possibilities arise

from the mixed use of cable TV, wireless broadband, and

other ICT networks. Access to high-quality, reliable, afford-

able ICT networks can significantly strengthen governance

through e-government applications and provide opportuni-

ties for the remote delivery of health information or educa-

tion services.

Increased demand for content and applications over

converged networks drives significant economic develop-

ment. For instance, media and entertainment expansion into

mobile telephony is growing rapidly: mobile gaming is a $4

billion global market, and in 2005 alone, more than 420

million songs were downloaded onto mobile phones around

the world (SSKI Research 2007). Creation of these new

markets drives employment and investment and catalyzes

network growth. 

Moreover, online services such as blogs, video repositories,

and social networking tools create opportunities for social

development. The information and knowledge channels

created allow the exchange of ideas and provide a platform
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Figure 2.1 Household Penetration of Wireline Telephone, Cable Television, and Electricity Networks in Selected

Countries
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for creativity. Convergence also significantly alters the struc-

ture of the media sector, where content creation and distri-

bution were traditionally in the hands of a few firms or the

state. In Myanmar, for example, protesters’ unprecedented

access to digital video communication over the Internet

enabled significant worldwide media coverage of recent pro-

democracy demonstrations (Oxford Analytica 2007).

Altered Market Structure and Dynamics

Service providers that offer new services and reduce costs

alter the structure and dynamics of the markets in which

they operate. Thus, convergence can increase competition in

a market. However, it also raises the threat of reduced

competition. Consequently, convergence has significant

implications for competition in the ICT sector. 

Potential to increase competition. The different forms of

convergence enable greater competition across ICT markets

by reducing barriers to market entry and providing market

access to new service providers. With multiple play, tele-

phone or cable TV companies can leverage existing networks

to offer nontraditional services. Network convergence

expands market access by connecting new service and appli-

cation providers to consumers.

Cable TV companies began to provide Internet and tele-

phone services in the mid- to late 1990s using quickly

maturing VoIP technology. For example, as of June 2008, the

U.S. cable TV provider Comcast has 5.6 million telephone

subscribers (Comcast 2008), almost triple the number it had

in 2006, while U.S. telecommunications firm Verizon lost 15

percent of its fixed telephone subscribers due to increased

competition from mobile telephones and broadband, espe-

cially cable TV broadband over that time (Verizon Commu-

nications 2007). 

Following the stabilization of IPTV technologies in the

mid-2000s, telephone companies are getting into the media

business. Hence, while traditional telecommunications

companies faced greater competition in their original lines of

business in the 1990s, they are now entering and competing

in the media space. Telephone companies are deploying new

networks to provide triple-play services or have been invest-

ing billions of dollars to upgrade their networks. These

investments are paying off. In July 2008, Verizon reported

that it had 1.4 million video service subscribers on its new

fiber-optic network. Indeed, broadband and video services

are driving its growth. Revenues in these segments were up

by 53 percent even as overall revenues grew by just 1 percent

over the previous four quarters (Verizon Communications

2008). 

Cable TV companies are now starting to look to network

convergence to counter the entry of telecommunications

companies into the media business. Comcast has joined a

consortium that plans to deploy wireless broadband services—

leading to a quadruple-play business model that includes

fixed and mobile telephony, cable TV, and Internet services

(FinancialWire 2008). Similarly, France Telecom has added

to its fixed and mobile telephony and Internet service offer-

ings by offering video services, and the United Kingdom’s

NTL, a cable TV operator, acquired Virgin Mobile—a

mobile telephony service provider—to extend its capabilities

to wireless (Incode 2006). This move from triple to quadru-

ple play suggests growing competition between telecommu-

nications and media companies.

In competitive markets, service providers will pass lower

costs on to users in the form of lower prices. The French Inter-

net service provider Iliad led significant price reductions in

the triple-play market by reducing its bundled tariff; the rest

of the market soon followed (The Wall Street Journal 2006).

This would not have been possible without Iliad’s converged

use of its network to deliver voice and video services. 

Competition between networks that offer similar services

also drives investments. This is especially apparent from the

high levels of capital spending recently seen in the telecom-

munications sector. Of the 10 countries with the highest

broadband penetration, 9 also have strong cable TV infra-

structure (Noam 2007). The ability of cable TV infrastruc-

ture to carry converged services has driven investments in

fiber-optic networks by telecommunications operators. 

Singapore is a useful example of the potential for

increased competition. In late 2007, StarHub was the terri-

tory’s monopoly cable TV provider. Now SingTel, the

incumbent telecommunications company, has begun to

invest in and roll out a new IPTV operation, ushering serv-

ice convergence into the market. The broadcasting regulator

noted that the new service will “inject vibrancy into the

Singapore media scene and offer consumers more choices”

(Business Times Singapore 2006).

Risk of reduced competition. Although convergence has the

potential to increase competition and reduce tariffs, it can

also reduce or undermine competition (Katz and Woroch

1998). When the Brazilian telephone company Telemar
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acquired cable TV operator Way TV in 2006, regulator

ANATEL responded to concerns about competitive implica-

tions by conducting a review. (Ultimately, it found no

reason to stop the acquisition.) The country’s association of

cable TV operators opposed the deal, saying that the entry

of the larger operators could impede competition. However,

the association’s view was also seen as a defensive response to

the entry of a new player in the market (Global Insight Daily

Analysis 2007).

The potential reemergence of natural monopolies is

becoming an important issue in the converged broadband

era. Natural monopolies may arise when economies of scale

or scope are pronounced. IP and broadband networks often

require substantial upfront fixed costs and have falling per-

unit costs. Incumbent cable TV and telephone companies

with the resources to build or upgrade their networks to

offer converged services will have a better chance at attaining

market power. This leads to an even more challenging envi-

ronment for new entrants that might not have the networks

or resources to challenge a natural monopoly. Such a situa-

tion is especially likely in many developing countries, where

there are few infrastructure owners to begin with. 

Further, if only one service provider owns a backbone or

access network, it might not provide competitors with access

to it, or charge high interconnection rates. Alternatively, a firm

might not have incentives to make significant upfront invest-

ments in networks if it believes that competitors might too

easily access its facilities. In 2006, German incumbent

Deutsche Telekom suggested that it would cut investments in

its hybrid fiber very-high-speed digital subscriber line (VDSL)

network if forced to open the network to competitors (Tele-

com Policy Report 2006). While the German government gave

Deutsche Telekom permission to keep its network closed to

protect its return on investment, the European Commission

saw this as anticompetitive—benefiting Deutsche Telekom

but cutting off potential benefits to the market from increased

competition from other service providers (Tarifica Alert

2007). Such developments are reflected in growing debates on

network neutrality and open network access (Frieden 2006). 

Convergence can also reduce competition in other

ways. Alternative providers might not be able to replicate

pricing options or bundles of services offered by the

dominant or larger service provider, increasing costs for

subscribers changing services and reducing competition.

In addition, concerns about changing telephone numbers,

TV channel numbers or programs, or even e-mail addresses

might dissuade consumers from seeking out less expensive

or higher-quality services.

The merging of telecommunications or media firms

might also reduce the diversity of content available to users.

In 2003, when the U.S. Federal Communications Commission

relaxed restrictions on cross-ownership of media outlets, one

of the main reasons for opposition was that it would allow

mergers and acquisitions that could reduce the diversity of

new and local content (Goldfarb 2003). In a sign of the

social implications of advanced ICT, most of the 3 million

responses received were by e-mail.

Responding Strategically to Convergence

The discussion above suggests that convergence is likely to

gain further momentum around the world. As demand and

supply align, advanced ICT networks could emerge as

quickly in developing as in developed countries—even in

poor countries with a late start. This shift would enable the

realization of significant benefits and enhance the develop-

ment impact of ICT.

For that to happen, it is essential that policy and regula-

tory frameworks allow markets to function. The well-known

success of mobile telephony worldwide has had as much to

do with market liberalization as with high demand and low-

cost technologies. Research on the diffusion of advanced

telecommunications services in developing countries finds

that the rate of adoption depends on the existence of an

appropriate business environment—which, in turn, is

directly dependent on the regulatory and policy environ-

ment (Antonelli 1992, p. 11).

A key strategic consideration for governments is the impli-

cation of convergence for competition and market structure

in the ICT sector. If developing countries seek to maximize

the benefits of convergence, they could consider policies that

increase access to advanced technologies and innovative,

high-quality services by opening markets and removing

regulatory barriers to new technologies and business models

(Guermazi and Satola 2005, p. 25). Such policy frameworks

will create the conditions needed to promote competition.

However, consistent oversight might still be required to ensure

that convergence does not lead to monopolization. 

Governments seeking to maximize the benefits and mini-

mize the risks of convergence will have to think strategically

about their policy responses to convergence. If policies

restrict convergence from playing out in the market, do

not promote competition, or fail to address the risk of
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monopolization, they will lead to suboptimal outcomes that

reduce the development impact of ICT. 

Policy Responses

Although convergence is a universal phenomenon, its impli-

cations and appropriate policy responses vary by country,

depending on prevailing circumstances and legacy factors

(Raja and Williams 2007). Still, it is possible to define some

useful—if broad—categories of policy responses to conver-

gence. Some countries resist the introduction of conver-

gence. Others “wait and watch,” embarking on changes only

when they consider them necessary. A third response is to

create enabling policies for convergence. 

These three categories describe how countries have

responded to convergence. Yet the typology is also useful in

understanding the implications and outcomes of these

different types of responses. Table 2.2 summarizes these

responses and the outcomes of each.

Resistance

Governments may believe that convergence will undermine

social, political, cultural, or economic goals. In developing

countries, VoIP is often perceived as potentially undermining

the revenues of incumbent telecommunications operators

(and of government, if the incumbent is a state enterprise)—

especially when lack of competition has allowed these firms

to draw large monopoly rents (ITU 2007, p. 13). Similarly, the

political, cultural, and social importance of broadcasting and

media often makes governments wary of new providers. 

Thus, governments may resist convergence and take

steps to prevent new services and providers from entering

the market. In 2006, for example, 36 of 54 African coun-

tries forbade VoIP (Balancing Act 2006). Moreover, some

countries broadly accept the idea of convergence but

restrict specific modalities. For example, in the United

Arab Emirates, incumbent Etisalat offers a full range of

converged telecommunications and video services, but

Internet telephony services like Skype were banned in

2006 (Business Monitor International 2008b). Concerns

involving content regulation have led Bahrain, which has a

liberal telecommunications sector, to restrict private

participation in media services, preventing fully converged

services (Reporters without Borders 2008). And India, in

spite of having an open, competitive media sector, does

not allow private FM radio stations to broadcast news

(TRAI 2008). 

Resisting convergence reduces potential benefits, is diffi-

cult to enforce, and inevitably leads to pressures for reform.

Restrictions cause users to lose potential benefits from inno-

vations and cost reductions. Since Kenya legalized VoIP in

2004, prices for international calls have fallen by up to 80

percent. Legalization of VoIP drove both its own growth

and the adoption of broadband and triple play in Kenya,

Tanzania, and Uganda (Balancing Act 2007). Where VoIP is
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Table 2.2 Policy Responses to Convergence around the World

Indicator Resist Wait and watch Enable

Perceptions Government believes that 
convergence may undermine 
social, political, cultural, or 
economic goals. 

Government believes that existing 
policies accommodate convergence, 
or decides not to act.

Government believes that 
convergence can benefit the 
ICT sector and economy at large.

Actions Government takes steps to prevent
new services and providers from 
entering the market.

Government makes no policy 
changes. Issues are dealt with 
on a case-by-case basis.

Government updates policies,
promotes industry responses, or
directly invests.

Outcomes New services cannot develop 
legally, but may still defeat 
restrictions. 

Users lose potential benefits from 
innovations and cost reductions. 

Government faces increasing 
pressure to remove restrictions.

Case-by-case decisions allow 
progress but expose policy 
inconsistencies.

Growing uncertainty discourages
investors and operators.

Government faces increasing 
pressure to revise policies.

Market evolves with new services
and business models.

Growth and innovation accelerate.

Users benefit from increased access
and choice, and reduced prices.

Source: Authors’ analysis.



permitted, small providers can evolve into IT (information

technology) businesses (Economist Intelligence Unit 2007). 

Even if new services cannot develop legally, innovators

may still defeat restrictions. The global gray market for inter-

national voice telephony, accounting for between a quarter

and a third of international call revenues, attests to the possi-

bility of service provision regardless of market restrictions.

Resisting convergence may protect the short-term inter-

ests of governments and specific players. Nevertheless, the

evolution of technology and the potential for provision

despite restrictions will ultimately undermine such a policy.

Resistance will simply delay convergence and its benefits

while undermining policy credibility.

Wait and Watch

Governments may believe that their existing policies

accommodate convergence or decide not to act on market

developments. Countries seeking to maintain a laissez-faire

approach may choose not to regulate for or against conver-

gence. On the other hand, some governments may not have

the political capacity to resist or enable convergence, so wait

and watch may be their only practical option. 

Under the wait-and-watch approach, governments do not

change their policies. Instead, they rely on existing policy,

legal, and regulatory instruments to deal with issues on a

case-by-case basis. In the United States, the Federal Commu-

nications Commission and Department of Justice track

mergers and acquisitions in the ICT sector. In addition to the

Federal Communications Commission’s powers, general

competition law is used to address issues of monopoly and

anticompetitive behavior.

The wait-and-watch approach does not necessarily

restrain convergence. Nevertheless, it can lead to confusion

and uncertainty. Convergence blurs the boundaries among

ICT subsectors, and case-by-case decisions on structural

issues might expose inconsistencies due to the different

business and regulatory histories of each subsector (Bar and

Sandvig 2000). Overlapping or conflicting rules and policies

increase regulatory risk and the cost of capital by up to 

6 percentage points, depending on the country or region—

slowing investment in infrastructure and services (see

Estache and Pinglo 2004; Jamison, Holt, and Berg 2005;

Kirkpatrick, Parker, and Zhang 2006; and Smith 2000).

The potential for such conflict has grown with service

providers adopting new business models. For example, the

U.S. “wait and watch” response is leading to conflicts and

concerns. A dispute over the introduction of IPTV services

in the state of Connecticut led telecommunications operator

AT&T to consider cancelling $336 million in investments

and suspending 1,300 jobs (New Haven Register 2007). The

conflict arose because the state required city-level franchis-

ing for cable TV operators. Hence, AT&T faced delays and

increased costs if its video service was to be treated as a cable

TV service because instead of securing one statewide

telecommunications license, it would have had to seek

licenses in every city. This conflict was resolved in October

2007 after 17 months of uncertainty (Telecommunications

Reports 2007). The process saw the state cable TV regulator

reversing decisions and being challenged in the courts twice.

Consequently, not only did the uncertainty cause risk to

significant investment and job creation for the state, it also

undermined the credibility of regulation.

As conflicts and uncertainty grow, governments face

increasing pressure to revise policies. The absence of a

response can have a significant negative effect by failing to

provide certainty for investors and not providing a way to

overcome inconsistencies in legacy frameworks. As such, the

United States is now concerned that it is falling behind its

European and Asian peers in broadband penetration and

low tariffs (EDUCAUSE 2008), leading to calls for govern-

ment intervention and a national broadband strategy in a

market that has typically adopted a laissez-faire approach to

the ICT sector (NTIA 2008). Therefore, while a wait-and-

watch approach may not prevent convergence, it can lead to

suboptimal benefits.

Enable

Some governments believe that convergence can benefit the

ICT sector and the economy at large, and choose to create

environments that actively promote innovation and

competitive service provision. International experiences

with the mobile telephone revolution show that when serv-

ice providers are allowed to offer services, face few govern-

ment restrictions, and have explicit or implicit government

support, such markets can develop very quickly. A similar

expansion in investments and access to advanced ICT serv-

ices can result from the creation of enabling policy environ-

ments for convergence.

Enabling policy environments allow markets to evolve

with the introduction of new services and business
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models. Box 2.3 discusses the importance of allowing

firms to overhaul their business models in response to

changing technology and market conditions. Policies that

promote convergence accelerate growth and innovation—

reducing inconsistencies and artificial barriers, lowering

risks and entry costs, and creating better environments for

investments. In addition, users benefit from increased

access and choices as well as reduced prices. 

Creating an enabling environment can involve different

levels of government engagement with the ICT sector. First,

governments can amend policies to address convergence and

remove barriers and restrictions. At minimum, policy

responses to convergence will resolve some of the conflicting

rules among converging sectors and create level playing

fields in the market. 

Several countries have reformed their policy and regula-

tory frameworks to accommodate and enable convergence

while simultaneously moving toward a greater focus on

market forces. Kenya and Singapore, for example, have

moved toward technology-neutral licensing regimes that

allow service providers the flexibility to deploy the most

efficient networks. Going further, the Republic of Korea,
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Around the world, the wireline telephony business is stagnating or shrinking because of the
shift toward mobile, cable, and broadband telephony. This shift is threatening wireline tele-
phone companies, raising the possibility of job losses. 

In April 2008, U.S. telecommunications firm AT&T announced that it would cut 4,600 jobs
in its shrinking wireline business. However, the company is simultaneously hiring about as
many or more employees to support the rollout and operation of its expanding wireless, video,
and broadband services. AT&T’s shift into converged and broadband services is allowing it to
keep its total headcount approximately the same. In fact, wireline firms worldwide invested
more than $36 billion in equipment throughout 2007, up more than 10 percent from 2006, with
spending increasing on optical transport and routers as well as on VoIP equipment.

Subscriber Base for Wireline Services around the World

If policy prevents AT&T and similar firms from expanding into new market segments, they
cannot build their businesses—leading to negative outcomes such as job losses. Restrictive
government policies can prevent new business models and undermine economies. Enabling
policies will allow an expansion in economic activity and potential job creation. 

Sources: Authors’ analysis; DellOro Research 2008; Pyramid Research 2008; The Wall Street Journal 2008.

Box 2.3 The Impact of an Enabling Environment for Convergence: 

Wireline Telephony and Job Creation
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Malaysia, and the United Kingdom, among others, restruc-

tured their legal and regulatory frameworks to align with

convergence and allow multiple play without restriction.

Given that the primary implication of convergence is 

a change in market structure, policy makers have the

opportunity to promote competition as they undertake

policy reforms. Creating a competitive market on a level

playing field has been recognized as the most effective way to

drive growth, encourage efficiency (leading to reduced

prices and improved quality), and promote investment.

The second level of government involvement may

provide incentives for firms to invest in the deployment of

advanced ICT services. Japan’s government provided interest-

free credit, subsidies, preferential tax rates, competition-

enhancing rules, and other measures to promote the

deployment and use of fiber-optic broadband networks

(Dow Jones International News 2000). Today, Japan leads the

world in fiber-optic home subscriptions, with more than 

8 million homes connected (The New York Times 2007).

Finally, some governments directly invest in infrastruc-

ture and services. Government investment can provide a

significant push during the early stages of convergence and

make the government’s policy stance clear. One study found

that fiber-to-home deployments are financially feasible in

cities if take-up is at least 25 percent of homes (Sigurdsson

2002). Passive infrastructure accounts for up to 80 percent of

these costs (Gauthey 2006). Hence, governments that reduce

the costs of rollout by sharing costs or providing rights-of-

way can jumpstart development.

As part of their investments, governments can lead develop-

ment of advanced networks or create open-access infra-

structure that can attract private investment, such as France

did. By 2006, 40 percent of French households had broad-

band service, and multiple service providers had benefited

from the unbundling of incumbent France Telecom’s

network. Today, the national and local governments are

investing in the rollout of open-access fiber networks, which

private service providers will pay to use. Included in this plan

is the opening of sewers and conduits to allow competitive

service providers to lay their fiber-optic cables (The Wall Street

Journal 2006). One study estimates that this approach will

cut costs by up to 60 percent (Paul Budde Communication

Pty Ltd 2008).

Direct investment, however, involves some risks and chal-

lenges. One is that public funding of broadband networks can

distort the market. To address this issue, the European

Commission verifies that interventions are in line with state

aid rules.5 These rules require justification for state interven-

tion and an analysis of the impact of the aid on competition

in the market. In areas where competing private operators are

present, the European Commission can prohibit state invest-

ment if “intervention may crowd out existing and future

investments by market players” (Papadias, Riedl, and Wester-

hof 2006). This implies that governments need to demarcate

their roles as investors from possible roles as service providers.

Put another way, public investments should not serve as a way

for governments to reenter service provision, effectively

rolling back the sector reforms of the past two decades. 

Governments also risk investing in technologies or services

that eventually might not find a mass market, become obso-

lete, or slow further innovation. France’s recent successes in

the broadband market came after much criticism of its

deployment of the pre-Internet data service Minitel. The

government invested $11 billion in the system over 20 years,

with service beginning in 1981. At that time, Minitel was an

advanced data service and a pioneer in the market, though it

remained a policy and business priority in France well beyond

its useful life as the Internet took hold in other countries

(International Herald Tribune 1996).

The three levels of government involvement in ICT

convergence can be cumulative. Creating a framework that

promotes competition and innovation, however, may need to

follow these stages in sequence. Experience suggests that the

priority has been to remove policy and regulatory restrictions

first, then create new frameworks to address convergence and

promote competition and innovation, and finally move

toward encouraging or investing in these technologies and

services. These might be considered the stages in the creation

of a policy framework that enables convergence.

The example of the United Kingdom is one that illustrates

these stages. The United Kingdom began creating an enabling

policy and regulatory framework in 2003, when it promul-

gated the Communications Act and created a converged

regulator, the Office of Communications. In 2004, the

government and regulator began to push incumbent BT to

reorganize. The goal was to lead BT toward opening its local

networks to competitors; the government believed that this

move would promote competition and expand the penetra-

tion of broadband services.

Even so, in 2007, the government began discussions

about investing in its own national fiber-optic network, at an

estimated cost of about £10 billion. The reason for this move
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was to catch up with other countries investing in fiber-optic

infrastructure, “delivering considerably higher bandwidth

than is available in the U.K.” (BBC 2007). Further, the govern-

ment formed a “convergence think tank” in 2007 to suggest

ways of improving policies given technological and market

developments since the last major policy revisions in 2003.6

Thus, the government continues an evolving engagement

with convergence, pointing to a migration through stages

from a policy response to working with firms and, most

recently, planning direct investment in the ICT sector.

Conclusion

Around the world, service providers embrace ICT conver-

gence to enter new markets, drive growth, and improve their

business prospects. Users are also responding, with signifi-

cant numbers subscribing to innovative services at lower

prices. New technologies and the market are driving conver-

gence forward, leading to significant potential benefits.

A policy maker’s role is to respond to this changing envi-

ronment. Different countries have followed different paths

in response to convergence. With profound implications for

the whole ICT sector, it is essential that policy makers have a

firm understanding of the implications of convergence and

their decisions.

In the long term, countries that resist are likely to miss the

benefits of improved ICT networks and services. Some

countries want to wait and watch as they may believe that

their existing policies accommodate convergence or that the

issue does not merit immediate attention, but risks remain

because convergence typically does not fit easily into tradi-

tional policy frameworks. With the passage of time, the

economic costs of regulatory uncertainty and inconsistency

that hinder convergence will increase. The greatest benefits

come in markets that enable convergence.

If a country decides to move toward enabling frame-

works, it will at minimum need to review policies and regu-

lations, and then implement coordinated measures. Indeed,

translating a broad vision for convergence into specific poli-

cies and regulations is likely the more difficult task. 

Emerging trends suggest some global best practice princi-

ples for regulatory frameworks to respond to convergence:

• Create regulatory frameworks that promote competition.

Service providers can deploy converged services only if

regulators lower entry barriers and allow innovation—

and, by doing so, increase competition, reduce prices, and

drive growth. However, it is equally important that regu-

lators prevent market failures and do not allow monopo-

lization. Hence, regulatory frameworks that establish

level competitive playing fields will provide the greatest

benefits for users. 

• Rely more on market forces and less on regulation. Main-

taining legacy regulatory frameworks will likely stifle the

growth of convergence. Instead, regulation can move

toward allowing innovation and competition on a level

playing field, then step back from intervening unless

there are market failures. 

• Allow new technologies to contribute everything they have

to offer. Regulatory frameworks that are technology

neutral and allow flexibility in service provision will

encourage investments and innovation. Service providers

can fully use their networks and reduce costs, increasing

business viability and leading to markets that are more

efficient. Users will benefit from lower prices, more

choices, and increased competition. 

Policy makers seeking to respond to and enable conver-

gence will find that doing so promotes competition and

supports innovation in services that benefit the ICT sector.

Following these principles will lead to better outcomes for the

ICT sector and the economy as a whole. A detailed examina-

tion of the specific regulatory issues is provided elsewhere.7

As a market phenomenon that can lower prices, expand

coverage, and increase investments, convergence will

enhance the effects of earlier sector liberalization efforts.

Countries that begin on these second-generation reforms in

the ICT sector will find themselves, and their economies,

better off for it.

Notes

1. For conciseness, this chapter focuses on the supply of ICT serv-

ices rather than on their demand and use, including content

and applications. The chapter presents a selection of the differ-

ent views on convergence found in current practice, taking into

account the interests of ICT policy makers and businesses in

the developing world.

2. Another often-discussed aspect of convergence relates to

user devices. However, this chapter takes the view that

converged multimedia devices are a driver and not a result

of convergence.
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3. There is a significant amount of literature dedicated to the

analysis of the development impact of ICT. See, for example,

Wang (1999) and Grace, Kenny, and Qiang (2004).

4. Many countries have also begun to consider digitizing terrestrial

broadcasting. Such developments alter the scope of services

that can be carried over the broadcast spectrum because they

reduce the amount of spectrum needed to carry TV signals.

The freed excess spectrum—the “digital dividend”—can be used

for broadband and other new wireless services and networks,

introducing convergence among wireless technologies. It can

also significantly increase coverage, especially since the bands

used for broadcasting have wider reach.

5. The Commission’s Director General for Competition “monitors

state aid to the ICT sector and contributes to the development

of State aid policy in this field. State aid is defined as an advan-

tage in any form conferred on a selective basis to undertakings

by national public authorities. In view of this definition, a

number of measures such as research and development aid or

regional aid to ICT companies have to be monitored by the

director general in order to avoid market distortions. The

director general also clears aid that is beneficial to consumers,

by providing new research grants and encouraging the devel-

opment of new products, such as open source.” More informa-

tion is available at http://ec.europa.eu/comm/competition/

sectors/ICT/overview_en.html.

6. More information on this think tank is available at http://

www.culture.gov.uk/Convergence/index.html.

7. A more detailed examination of these possibilities, specifically

for multiple play, is covered in Singh and Raja (2008). 
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35

B
roadband has been increasingly recognized as a

service of general economic interest in recent

years.1 Broadband’s economic significance can be

put into context by referring to similar changes in other

areas of infrastructure, such as road, rail, and electricity.

Each of these infrastructure services transforms economic

activities for citizens, firms, and governments; enables new

activities; and provides nations with the ability to gain

competitive and comparative advantages. Though many of

these advantages were unforeseen when original investments

were made, they quickly became an essential part of economic

lifestyles and activities. A similar assumption about the

expected transformative benefits of broadband on economic

and social variables has led many governments to set ambi-

tious targets for its deployment.

In making a case for public policy on broadband, many

studies have sought to identify and measure broadband’s

economic benefits. Though some of these studies have found

a positive relationship between broadband access and

economic development, most of them have been restricted

to developed economies and their firms and communi-

ties, and to qualitative arguments and case studies. This

chapter attempts to fill the gap on the macroeconomic

evidence of broadband’s impact, in both developed and

developing countries.

This chapter has three sections. The first reviews the liter-

ature on the economic impacts of broadband—by enhancing

the knowledge, skills, and networks of individuals; raising

private sector productivity; and increasing community

competitiveness. This section also explores broadband’s role

as an enabling technology in increasing investment payoffs in

other sectors, transforming research and development

(R&D), facilitating trade in services and globalization, and

improving public services to enhance national business envi-

ronments and competitiveness. The second section intro-

duces a cross-country empirical model for analyzing

broadband’s impacts on economic growth using data from

120 developing and developed countries. Undertaking this

quantitative analysis can provide policy makers with an

assessment of the potential benefits of broadband and its

impacts on the overall economy. The final section summa-

rizes key results and implications for developing countries.

The main conclusion is that broadband has a significant

impact on growth and deserves a central role in country

development and competitiveness strategies.

This chapter is not intended to debate the technological,

regulatory, and content aspects of broadband or to analyze

its social and political impacts—an important but complex

issue often surrounded by controversies and subject to local

cultural contexts. The awareness clearly exists in the

academic literature and among industry leaders that broad-

band is  associated with different classes of impacts, ranging

from enhanced social networks and interactions to

increased political activism and the spread of democracy

through the grassroots organization of political movements

and the spread and control of information. This broader
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framework has an indirect impact on economic variables,

even though it is not explicitly analyzed in this chapter.

Policy and regulatory recommendations on how to facilitate

access to and leverage the potential of broadband are also

beyond the scope of this chapter; these are in part addressed

in chapter 4 of this report.

Existing Literature

Some broadband applications and attributes are available

with narrowband (dial-up links), raising the question of

whether the benefits of  broadband are more than marginal

relative to the status quo (Bauer, Muth, and Wildman 2002).

Over time, though, the advantages of broadband over

narrowband are evident (Saksena and Whisler 2003): 

• Progression from “e” (electronic) to “u” (ubiquitous)

access: omnipresent, always on, and always aware of the

user’s location

• Higher connection speeds, which contribute to the

spread of Internet protocol (IP) networks

• Enhanced cross-platform security to protect private

communications and critical data, as well as embedded

security among different platforms, applications, and

environments

• Reduced costs for businesses through lower telecommu-

nication costs (relative to the cost of leased lines) and

transaction costs (for example, through enhanced

customer relationships)

• Enhanced multimedia applications (for example,

increased access to online video content)

• Increased development of complementary products (such

as outsourcing) due to the global nature of networks and

information services, as well as encouragement of global,

real-time, and transparent competition.

Understanding the economic benefits of broadband

involves several complexities. One is that a critical mass of

broadband penetration—a common feature of network

infrastructure—has been reached in only a small number of

countries, and only quite recently. In this context, many

facts are still evolving.

Another issue is that the literature tends to confound

benefits with applications or attributes and the activities

they enable, such as telecommuting and e-government

(electronic government; Firth and Mellor 2005). This creates

an impression that the benefits of broadband are unambigu-

ous and does not take into account the investment costs

involved—especially if public funding is required. 

A third issue is that some of the reports and studies cited

in the literature were commissioned by parties with direct

commercial or policy interests in the industry’s success—for

example, telecommunications providers, associations of

commercial firms, and government agencies with mandates

to promote broadband. Moreover, impacts can take many

forms, and causal links are often difficult to disentangle and

analyze individually. Hence, findings may need to be inter-

preted with caution. Still, it is useful to examine how individ-

uals, firms, and communities interact with broadband and

how broadband enables transformational changes with each

of these three players, as well as how broadband impacts the

overall economy.

Individuals and Their Roles in Economic Processes

One crucial impact of broadband is its growing role in

improving human capital, a necessary condition for economic

growth and competitiveness. The benefits of broadband

diffusion for individuals—such as better and more diverse

access to information—have been documented in the litera-

ture. Broadband users spend up to 64 percent more time on

the Internet than do dial-up subscribers (Saksena and

Whisler 2003). An analysis of click-stream data on Internet

use in 10 U.S. cities, comparing one group with dial-up access

with a second group having broadband access, shows that

content-intensive and socially interactive sites were used

more often by those with broadband access (Rappoport,

Kridel, and Taylor 2002). 

Individuals can acquire skills (increasing their marketabil-

ity as workers) and develop social networks through broad-

band-enabled Web applications, facilitating peer-to-peer

communities and their integration with the economy. Blogs

(online diaries), wikis (Web sites where users can contribute

and edit content), and the like have created new, decentral-

ized, dynamic approaches for capturing and disseminating

the knowledge needed for individuals to become better

prepared for the knowledge economy (Johnson, Manyika,

and Yee 2005). It is also believed that broadband can

enhance a city’s or a country’s appeal to the “creative class”

of knowledge workers and attract human capital amid

intensifying global competition for talented workers (Dutta

and Mia 2008). 
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Broadband diffusion enables individuals outside the

boundaries of traditional institutions and hierarchies to

innovate to produce content, goods, and services. The role of

network users in the innovation process increases as they

generate or contribute to new ideas (user-led innovation, or

“the democratization of innovation”; von Hippel 2005) and

collectively develop new products (such as open source soft-

ware). But few of the above claims have been empirically

substantiated in the literature. 

Firm Efficiency and Productivity

Most studies looking directly at the impacts of broadband

tend to be conducted at the firm level. Evidence of broad-

band promoting firm growth has been fairly well docu-

mented in developed countries, particularly its ability to

lower costs and raise productivity. Internet business solu-

tions have enabled private companies to cut costs (by $155

billion in the United States and a collective $8.3 billion in

France, Germany, and the United Kingdom) and increase

revenues (by a collective $79 billion in France, Germany, and

the United Kingdom)—suggesting that the companies

focused their Internet solutions on growth rather than just

on cost savings (Varian and others 2002).

For example, British Telecommunications (BT) had

about 8,500 workers who worked from home using broad-

band in 2004, a setup that provides significant financial

benefits to the company. On average, each worker saved the

company accommodation costs of about £6,000 a year; had

a productivity rate increase of 15–31 percent (averaging 20

percent); and took an average of only 3 days of sick leave a

year, compared with an industry average of 12 days. All this

added up to annual savings of more than £60 million for the

company. BT has also extended flexible working arrange-

ments to its engineers. The latest data from a trial of 3,000

engineers show that service quality has risen by 8 percent.

The engineers in the trial worked an average of two hours

less per week but earned more, and BT was saving money

through the elimination of overtime payments (Broadband

Stakeholder Group 2004). 

Such improvements in performance depend on firms’

ability to conjoin their technological, business, and orga-

nizational strategies. When fully absorbed, broadband

drives intensive, productive uses of information and

communication technology (ICT) and online applications

and services, making it possible to improve processes,

introduce new models and structures, drive innovation,

and extend business links (box 3.1). Forman, Goldfarb, and

Greenstein (2005) distinguish between “IT (information

technology) using” and “IT enhancing” firms, and find

that the changes broadband delivers to firm behavior

generally lie on a spectrum—with the highest productiv-

ity increases appearing in firms that commit most inten-

sively to integrating broadband, or IT in general, with

new business processes. 

On one end of this spectrum are firms where broadband

diffusion is affecting their entire industries. Broadband

connectivity and speed remove the need for proximity to

customers and facilitate hyper-differentiation of customers

and choice, in line with the popularization of “long tail”

marketing strategies of niche products (Allaire and Austin

2005). For example, broadband is revolutionizing the print,

movie, music, gaming, and advertising industries by enabling

direct involvement by users in creating digital content

(through the emergence of Web 2.0, Wikipedia, Facebook,

YouTube, Blogger.com, and MySpace, among others) and

high-speed downloads, and peer-to-peer distribution and

interaction, reducing transaction costs and saving time for

customers and producers (Heng 2006). Between 2000 and

2003, DVD sales rose $14.1 billion in the United States, of

which 9 percent—$1.3 billion in revenues and $630 million

in profits—was attributed to online sales enabled by

increased broadband connectivity (Smith and Telang 2006).

Developing broadband networks has been a key strategy for

the Japanese animation industry to maintain its international

competitiveness and remain a global market leader (Govern-

ment of Japan 2003).

Export-oriented firms also benefit considerably from

broadband use. Broadband lowers the costs of interna-

tional communications and improves the availability of

information, enabling companies to access foreign markets

more easily and become more competitive. Clarke and

Wallsten (2006), in a study of 27 developed and 66 devel-

oping countries, found that a 1 percentage point increase

in the number of Internet users is correlated with a boost

in exports of 4.3 percentage points and an increases in

exports from low-income to high-income countries of 3.8

percentage points. Although this study was not broadband-

specific, it is safe to infer that broadband would have an

even bigger positive impact. 

Broadband is also particularly important for firms in

information-intensive service sectors, such as financial

markets, insurance, and accounting. For example, some

Economic Impacts of Broadband 37



98 percent of small and medium-size enterprises in Australia’s

finance and insurance industries use broadband (Australian

Communications and Media Authority 2008). Increases of 25

percent or more in the number of claims processed each day

have been documented by U.S. insurance companies that have

adopted wireless broadband (Sprint 2006). Other examples

include consulting firms, marketing, real estate, travel and

tourism, advertising, and graphic design. 

As wireless broadband applications become increasingly

mature, the health care sector and small businesses are reap-

ing big gains, especially from the mobility aspects such as

not having to staff a head office, more ready access to

corporate information, field service automation, and sales

force automation. In 2005, productivity improvements

because of the use of mobile broadband solutions across the

U.S. health care industry were estimated to be worth

$6.9 billion (Entner 2008).

Community Competitiveness

Deploying broadband networks at the community and

municipal levels has become an important factor in allow-

ing local businesses to grow and remain competitive. An

often-cited 2005 study by the Massachusetts Institute of

Technology of a broad range of U.S. communities where

broadband had been deployed since December 1999 found

that it benefits economic activity in ways consistent with

the qualitative stories told by broadband advocates.

Between 1998 and 2002, U.S. communities that were

among the early adopters of mass-market broadband

experienced faster growth in employment, number of
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A number of examples show how broadband can help transform processes, business models,
and relationships in the private sector.

• A study involving business and technology decision makers from 1,200 companies in six
Latin American countries (Argentina, Brazil, Chile, Colombia, Costa Rica, and Mexico)
showed that broadband deployment was associated with considerable improvements in
business organization, including speed and timing of business and process reengineering,
process automation through network integration, and better data processing and diffusion of
information and knowledge within organizations (Momentum Research Group 2005).

• A 2005 study by McKinsey highlighted the growing importance of broadband to companies’
competitiveness through new ways of structuring work. Modern companies build distinctive
capabilities based on a mix of talent and technology; they specialize in core activities and
outsource the rest. Broadband helps allocate activities more efficiently between workers
tackling complex, highly dynamic tasks and more traditional, transactional workers. It is also
a key component in raising the productivity of employees whose jobs cannot be automated,
and in doing so cost-effectively (Johnson, Manyika, and Yee 2005).

• Companies that adopt broadband and ICT to transform their supply chains prompt other
companies in their value and distribution chains to adopt new technologies and interopera-
ble IT systems (Atkinson and McKay 2007). For example, the automobile industry’s entire
technology-intensive supply chain is linked through broadband networks and high-power
computing. Broadband networks are essential to engineering design service firms to test
and implement design options directly with car and parts manufacturers.

• Studies in the United Kingdom indicate that enterprises using broadband are more likely to
have multiple business links. For example, they use e-mail and the Internet to raise the qual-
ity and lower the costs of gathering market intelligence and to communicate with suppliers
and business partners. Enterprises with more links tend to have higher labor productivity
(Clayton and Goodridge 2004). 

Box 3.1 Broadband’s Effects on Firms’ Behavior to Increase 
Competitiveness



businesses, and businesses in IT-intensive sectors, as well

as higher market rates for rental housing, than communi-

ties where broadband was adopted later (Gillett and others

2006; table 3.1).

Other studies of community-level broadband experi-

ences include the following:

• A case study of a municipal fiber network built in

2000–01 in South Dundas Township, Ontario (Strategic

Networks Group 2003) 

• A study comparing Cedar Falls, Iowa (which launched a

municipal broadband network in 1997) with its otherwise

similar neighboring community of Waterloo (Kelly 2004)

• A study comparing per capita retail sales growth in Lake

County, Florida, with 10 other Florida counties selected as

controls based on their similar retail sales level prior to Lake

County’s broadband rollout (Ford and Koutsky 2005).

All these studies found that broadband connectivity had

positive impacts on job creation, company and commu-

nity retention, retail sales, and tax revenues. A more recent

survey conducted for Industry Canada of subscribers to

two remote, rural broadband networks in British Colum-

bia found that about 80 percent of business respondents

believed that they would be at a major disadvantage if

they did not have broadband access (Zilber, Schneier, and

Djwa 2005).

Even in rural areas of developing countries, broadband

diffusion is making existing markets function better by reduc-

ing information asymmetry and creating a range of economic

opportunities for communities—contributing to income

diversification and rural nonagricultural employment as

well as increasing incomes from agricultural jobs. In recent

years, communities in developing countries have launched

broadband-enabled services and applications to give local

populations access to new markets and services and facilitate

information exchange and value creation between buyers and

sellers of agricultural products (box 3.2). Before that, many of

these opportunities had been available only in the largest or

wealthiest communities. 

The Overall Economy

Broadband is not just an infrastructure. It is a general-

purpose technology that can fundamentally restructure an

economy. Thus, examining the overall economic impact is a

logical way to assess the implications of broadband diffu-

sion because it takes a more comprehensive view than look-

ing only at impacts on individuals, firms, or communities.

The first generation of country-level studies on broad-

band appeared before the technology had been signifi-

cantly adopted even in developed countries. In a study

commissioned by Australia’s National Office for the

Information Economy (replaced by the Australian

Government Information Management Office in 2004),

Allen Consulting Group (2002) estimated that broadband

would add 0.6 percentage point to Australia’s gross

domestic product (GDP) growth rate each year through

2005. According to 2003 estimates by Accenture, next-

generation broadband has the potential to contribute

$500 billion to GDP in the United States and from

$300 billion to $400 billion in Europe, and was likened to

water and electricity as the “next great utility” (Saksena and
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Table 3.1 Impacts of Broadband on Economic Activities in U.S. Communities 

Indicator Results

Employment Broadband added 1.0–1.4 percentage points to the growth rate in the number 
of jobs during 1998–2002.

Number of businesses Broadband added 0.5–1.2 percentage points to the growth rate in the number 
of firms during 1998–2002.

Housing rental rates 
(proxy for property values)

Rates were more than 6 percent higher in 2000 in zip codes where broadband
was available by 1999.

Industry mix Broadband added 0.3–0.6 percentage point to new business creations in 
IT-intensive sectors in 1998–2002.

Broadband reduced the share of small business (those with fewer than 10
employees) by 1.3–1.6 percentage points in 1998–2002.

Source: Gillett and others 2006.



Whisler 2003). Criterion Economics reached a similar

conclusion, estimating that universal broadband access in the

United States could account for $300 billion–$500 billion

of GDP by 2006 (Crandall and Jackson 2001). 

Some sources—including the Organisation for

Economic Co-operation and Development (OECD;

2001)—have supported broadband’s importance in terms

of its potential and actual impacts on the overall economy,

while others have suggested that the macroeconomic

impacts of broadband are still to come (Galbi 2001). In the

early 2000s broadband was still rare. All of these first-

generation studies were hypothetical and forward-looking,

and had little evidence on which to base their analyses. 

More recent studies have analyzed actual broadband

experiences. The Republic of Korea is often cited as a

country where economic and employment growth

resulted from proactive broadband policies (box 3.3).

Broadband seems to have played a significant role in trans-

forming Korea’s overall economy and improving its global

integration and competitiveness. 

Broadband is also believed to play an important role in

enabling innovation and R&D, important factors that

contribute to sustainable economic growth. Broadband-

enabled combinations of ICT and other technologies—such

as biotechnology and nanotechnology—are considered

essential to generating inventions and innovations in

numerous fields (Carlaw, Lipsey, and Webb 2007). For

example, according to the Commonwealth Scientific and

Industrial Research Organization, broadband networks are

transforming astronomy by allowing telescopes to be oper-

ated remotely. VLBI (very long baseline interferometry)-

over-broadband is a new technique being tested and used
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Experience shows that access to broadband networks has had a positive impact on rural
incomes in developing countries. In India, the E-Choupal program was started in 2000 by ITC,
one of India’s largest agricultural exporters. The program operates in traditional community
gathering venues (choupals) in farming villages, using a common portal that links multimedia
personal computers by satellite. Training is provided to the hosts, who are typically literate
farmers with a respected role in their communities. The computers give farmers better access
to such information as local weather forecasts, crop price lists in nearby markets, and the
latest sowing techniques. Collectively, these improvements have resulted in productivity gains
for the farmers. E-Choupal also enables close interaction between ITC and its rural suppliers,
which increases the efficiency of the company’s agricultural supply chains, eliminates inter-
mediaries, and improves terms of business. The fact that ITC pays a higher price than its
competitors for exportable products has encouraged farmers to sell their increased output to
the company. By 2008, E-Choupal had reached millions of small farmers in more than 40,000
villages, bringing economic and other benefits. It aims to reach 100,000 villages by 2010. 

Another program, launched by the Songtaaba Association, has allowed female agricultural
producers in Burkina Faso to become economically empowered through broadband. Song-
taaba, an organization manufacturing skin care products, provides jobs to more than 3,100
women in 11 villages. In order to provide its members with regular access to useful informa-
tion and improve the marketing and sales of their products, the association set up telecenters
in two villages equipped with cell phones, Global Position System, and computers with high-
speed Internet connections. The telecenters, managed by trained rural women, help the asso-
ciation run its businesses more efficiently. The organization also maintains a Web site that
offers its members timely information about events where they can promote or sell their prod-
ucts. In the two years following the establishment of the telecenters and the launch of the
Web site in 2005, orders have increased by about 70 percent, and members more than
doubled their profits. 

Sources: Agenda 2007; Bhatnagar and others 2002; ITC 2008; M. S. Swaminathan Research Foundation 2008; Shore
2005; UNCTAD 2006a.

Box 3.2 Broadband’s Role in Raising Rural Incomes in Developing 
Countries



in Australia, Europe, and the United States to process data

from telescopes, allowing for new experiments and infer-

ences that would not have been possible without high-speed

broadband networks.2 In the area of bioinformatics, the

government of India has invested in the Biotechnology

Information Systems Network (BISnet), a broadband

network linking 57 research centers using a high-speed

computer network, to tap synergies between ICT and

biotechnology (Government of India 2005). 

Broadband, as well as the digitalization of scientific

content, also has a transformative effect on innovation

processes. It allows around-the-clock R&D and concurrent

development on multiple phases and projects in different

locations. New forms of ICT-related innovation processes
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Korea is a well-known leader in broadband. Its government has both catalyzed rapid rollout of
broadband infrastructure and facilitated the uptake of broadband services by citizens, busi-
nesses, and the public sector. In 2007, 99 percent of the country’s households had access to
high-speed Internet. About 90 percent subscribed to broadband, with half enjoying connection
speeds of 50–100 megabits per second. Korea was ranked first in the International Telecom-
munication Union’s (ITU’s) Digital Opportunity Index that year.

In 1995, as part of its Information Infrastructure Plan, the Korean government stated its
vision for nurturing a knowledge-based economy and identified robust broadband as the first
step. It implemented its broadband strategy through a combination of deregulation, facilities-
based competition, and privatization of the incumbent telecommunications provider Korea
Telecom. The government also invested in the construction of backbone networks and
provided subsidized loans to telecom operators to facilitate the development of local access
networks. In 1995–2005, public investments totaled $900 million, triggering $32.6 billion in
private investment. 

The government also implemented broadband promotion policies designed to stimulate
Internet use and aggregate demand among the population. In 2000, the government set up
the Internet Education to Ten Million People Project, aimed at providing IT literacy training for
all citizens. In addition to the training and awareness raising, the government vigorously
promoted e-business incubation and IT use in public administration (e-government). Such poli-
cies and programs led to an explosion in demand.

The rapid deployment of broadband provided important opportunities for Korea’s ICT indus-
try. Some 300,000 jobs have been created in ICT, and the sector is growing three times faster
than the rest of the economy. Particularly fast-growing areas of the sector include develop-
ment of search engines and local content. In addition, Korea has developed a competitive
advantage in certain niches of the ICT industry—such as online gaming, where Korean compa-
nies are the biggest global players. 

Broadband has played a significant role in transforming Korea’s overall economy and improv-
ing its global competitiveness. Korea’s media, automotive, and banking industries have bene-
fited from the introduction of broadband, changing their business models and production and
supply chain management. According to the National Statistics Office, Korea’s e-commerce
market more than doubled between 2002 and 2006, from $178 billion to $414 billion. More-
over, a much larger share of the population in Korea accesses news information through broad-
band than in Europe, Japan, and the United States. This helps develop a well-informed
population that is ready for global integration and competition. ITU (2005) attributes the rising
share of ICT as a share of GDP in Korea in part to the country’s early leadership in the broad-
band field, both fixed and mobile. In 1992, Korea’s ICT industry contributed around 2 percent
of its GDP, a percentage close to the world average. However, a decade later, ICT’s share of
GDP in Korea had risen to around 4.6 percent, almost twice the global average.

Sources: Authors’ analysis; Ahonen and O’Reilly 2007; ITU 2005; Kelly, Gray, and Minges 2003; Korea National 
Statistics Office 2007.

Box 3.3 The Republic of Korea’s Experiences with Broadband



are emerging and fundamentally changing how science and

research are conducted. Broadband enables faster diffusion

of codified knowledge and ideas, linking science more

closely to business. It also lowers barriers to product and

process innovation, fosters startups, improves business

collaboration, enables small businesses to expand their

R&D and collaborate with larger R&D consortiums, and

encourages greater networking among the community of

researchers (Van Welsum and Vickery 2007).

Many developing countries expect public investments in

broadband—for education, health care, and the overall

economy—to pay off. In 2006, the government of the Arab

Republic of Egypt, in partnership with the private sector,

installed a WiMax network to connect two public schools,

a mobile health care center, a municipal building, and an 

e-government services kiosk in rural Oseem.3 In April 2008,

the government of Brazil formalized an arrangement with

five fixed-line operators to build a broadband network to

connect public schools in 3,440 municipalities by the end of

2010 (Gazeta Mercantil 2008). Even though the evidence in

terms of measurable outcomes such as improved educa-

tional achievements and medical treatment results is not yet

conclusive, there are numerous case examples pointing to

the potential transformational impact of broadband

connectivity on the effectiveness and efficiency of health and

education service delivery (box 3.4). The greatest impact

may be achieved in remote areas without direct access to

critically needed medical specialists and qualified teachers.

Moreover, many governments believe that broadband is

becoming increasingly important for globalization. This is

beginning to have a fundamental impact on how economies

work and on the global allocation of resources—especially

for developing countries, due to their greater integration

in global value chains than ever before (OECD 2008).
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The use of broadband-enabled telemedicine is widespread, both in developed and developing
countries, yet there are few high-quality studies assessing its diagnostic efficacy and outcome
capabilities. Many studies do not separate new opportunities offered by telemedicine from
evaluations, which is required to adhere to standards of high-quality evidence. The best
evidence for the effectiveness of telemedicine is in medical specialties for which verbal inter-
actions are a key component of the patient assessment and when medical results compara-
ble to in-person encounters can be achieved.

In remote areas without direct access to critically needed medical specialists, broadband
networks allow health professionals to care for patients living in different rural locations using
videoconference facilities. In such cases, even if the evidence of improved medical outcome
is not proven, rapid diagnosis and treatment, reduced costs and travel time for patients, and
decreased medical errors are tangible benefits, especially in the context of the ever-falling
costs of broadband connectivity solutions.

The Aravind Eye Hospital in the southern Indian state of Tamil Nadu provides such a case in
point. Using a wireless broadband network with speeds 100 times faster than a dial-up
network, the hospital was able to connect five of its rural clinics in 2004 to provide eye serv-
ices to thousands of rural residents. With high-speed links to the hospital, the clinics screen
about 1,500 patients each month through a Web camera consulting with an Aravind doctor.
This videoconferencing system enabled patients to have minor eye problems diagnosed and
resolved locally; only those with more serious problems had to travel long distances to a hospi-
tal. Hence, patients were able to save on unnecessary travel time and cost, and avoided the
corresponding loss in income. The hospital’s study also showed that 85 percent of the men
and 58 percent of the women who had lost their jobs due to sight impairment were reinte-
grated into the workforce after treatment. Thereby, the hospital was also able to address the
shortage of rural doctors through this broadband system, and the pilot project proved so
successful after just 17 months that plans have been made to implement a similar system in
50 clinics serving half a million patients each year.

Sources: Authors’ analysis; University of California Berkeley 2006.

Box 3.4 Broadband-Enabled Telemedicine



Broadband enables economic integration and encourages

greater international competition in sectors and jobs that

were previously uncontested. Rapid broadband diffusion

and increasing speeds and bandwidth, along with the

ongoing liberalization of trade and investment in  services,4

have increased the tradability of many service activities—

especially business services—and created new kinds of

tradable services. The availability, quality, and affordability

of broadband services are now important factors for inter-

national investors when deciding whether to invest in a

specific country. Developing countries with better ICT

infrastructure attract more offshoring, outsourcing, and

foreign investment (Abramovsky and Griffith 2006) and, as

a result, trade more (UNCTAD 2006b). 

The boom in broadband-enabled IT services and their

clear contribution to GDP, employment, and exports

have been well documented (see chapter 7). In India,

software exports jumped from less than $1 billion in 1995

to more than $32 billion in 2007; the software industry

now accounts for more than three-quarters of the coun-

try’s services exports and employs 1.6 million people.

Other developing countries, such as China, Costa Rica, the

Philippines, and some small Caribbean islands, have bene-

fited from the global outsourcing of IT services (Li 2003;

World Bank 2008a). Because traded services are often

transmitted through high-speed data networks, the

advantage of broadband over narrowband is evident in

this case. For example, electronic delivery of software,

 testing, and remote product updating, as well as training

and technical assistance for customized software, cannot

be performed without broadband.

At the same time, governments have increasingly leveraged

broadband to have efficient, reliable, cost-effective public

services that contribute to an attractive business environ-

ment and national competitiveness. Many good examples of

e-government applications are in place today (see chapter 5).

Ghana and Singapore, for example, have been successful in

using broadband in customs and trade facilities (box 3.5).

Cross-Country Growth Analysis 

The literature review above suggests that the presumed

economic impacts of broadband are real and, in many cases,

measurable. But most results have been restricted to devel-

oped economies, their firms and communities, and to case

studies. Because broadband’s benefits are pervasive, the best

way to look at its impact is by focusing on economic growth,

despite the complications that such an effort entails.

This section uses an endogenous growth model (Barro

1991) to test the impact of broadband penetration on the

average growth rate of per capita GDP between 1980 and

2006. Such a macro-level econometric analysis makes it possi-

ble to control for other factors that may have similar impacts

on growth, and thus explores the effects of broadband access

specifically. In addition, a cross-country analysis sheds light

on developing countries where empirical evidence is lacking.

Annex 3A provides more details on the definition of variables,

methodology, results, and limitations of the analysis.

The average growth rate of per capita GDP between 1980

and 2006 was used as the dependent variable and regressed

onto the following variables, selected as representative of

conditioning variables in the growth literature:

• Per capita GDP in 1980 (GDP80)
5

• Average ratio of investment to GDP between 1980 and

2006 (I/Y8006)

• Primary school enrollment rate in 1980 (PRIM80) (a proxy

for human capital stock)6

• Average penetration of broadband and other telecommu-

nications services between 1980 and 2006 for developed

(BBNDH) and developing (BBNDL) countries (a proxy

for technological progress and the focus of this analysis)

• Dummy variables for countries in the Sub-Saharan Africa

(SSA) and Latin America and Caribbean (LAC) Regions.7

Data for all the ICT-specific variables are from the ITU

(2007) and World Bank (2008b). The sample consisted of 120

countries, the majority of which are developing countries.

Table 3.2 summarizes the results from the growth regres-

sion, which are consistent with the literature on endogenous

growth: the average growth rate of per capita GDP between

1980 and 2006 was negatively correlated with initial GDP

per capita (GDP80) and positively correlated with the average

share of investment in GDP (I/Y8006). Consistent with the

convergence implication of the neoclassical growth model,

the coefficients on these variables were significant.

The coefficient on average broadband penetration for

high-income countries (BBNDH) was positive and signifi-

cant. This result suggests a robust and noticeable growth

dividend from broadband access in developed countries: all
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Table 3.2 Growth Regression Separating Effects of Broadband Penetration

Variable Coefficient t-Statistic

GDP80               –0.100                         3.86

I/Y8006                 0.164                         5.46

PRIM80                 0.001                       –0.18

BBNDH                 0.121                         2.87

BBNDL                 0.138                       –1.96

SSA dummy               –1.018                         2.19

LAC dummy               –0.655                       –1.55

Constant               –1.726                       –1.83

Source: Authors’ analysis.

Note: BBNDH =  average broadband penetration for high-income countries between 1980 and 2006;
BBNDL = average broadband penetration for middle- and low-income countries between 1980 and 2006;
GDP80 = per capita gross domestic product (GDP) in 1980; I/Y8006 = average ratio of investment to GDP
between 1980 and 2006; LAC = Latin America and the Caribbean Region; PRIM80 =  primary school enroll-
ment rate in 1980; SSA = Sub-Saharan Africa Region.

Ghana. In 2003, Ghana introduced the GCNet customs system as an ICT-based solution to
foster trade development and facilitation and ensure effective mobilization of customs
revenues. The electronic data interchange system links all the main players in the clearing
process, enabling quick online processing of customs clearance documentation and facilitat-
ing clearance of goods through ports. Among other features, the system allows around-the-
clock submission of customs documents, provides a one-stop platform for processing and
verifying trade documents, and enables systematic monitoring of consignment movements.
Within its first 18 months, GCNet increased customs revenues by 49 percent and substantially
reduced clearance times.

The system’s backbone is a private broadband communication network that consists of a
fiber-optic broadband link between the GCNet office and the Customs, Excise, and Preventive
Services Department, and is complemented by radio links and leased lines to the department’s
offices throughout Ghana. By increasing the speed, reliability, and transparency of the clearing
process and revenue accrual, broadband contributes directly to the country’s competitiveness
and economy.

Singapore. SingaporeONE was launched in 1998 to connect citizens, firms, and the govern-
ment in a single broadband network. A public-private consortium, 1-Net Singapore, was
formed to run SingaporeONE’s backbone. Infocomm@SeaPort is one of the programs that
uses SingaporeONE’s broadband capacities. It was launched in 2007 to enhance the capabili-
ties and efficiencies of Singapore’s ports and improve the port community’s infrastructure. One
of its first projects is WISEPORT, a mobile wireless broadband network providing low-cost,
high-bandwidth, secure access within 15 kilometers of Singapore’s southern coastline. By the
end of 2008, all ships in Singapore will have access to mobile wireless broadband, allowing
real-time and data-intensive communications between the ships and their customers and busi-
ness partners. The parties involved will be able to perform multiple tasks remotely, including
regulatory filings and real-time access to navigational data. This network is aimed at maintain-
ing Singapore’s competitiveness relative to other growing ports in the region.

Sources: de Wulf and Sokol 2004; Ghana Shippers’ Council 2008; Keng and others 2008.

Box 3.5 Broadband-Enhanced Trade Facilities in Ghana and Singapore



else equal, a high-income economy with an average of 10

broadband subscribers per 100 people would have enjoyed a

1.21 percentage point increase in per capita GDP growth.

This potential growth increase is substantial given that the

average growth rate of developed economies was just 2.1

percent between 1980 and 2006.

The growth benefit that broadband provides for devel-

oping countries was of similar magnitude as that for

developed economies—about a 1.38 percentage point

increase for each 10 percent increase in penetration. But

the coefficient on average broadband penetration for

middle- and low-income countries (BBNDL) was statisti-

cally significant at 10 percent but not at 5 percent, perhaps

reflecting that broadband is a recent phenomenon in

developing countries and penetration has not yet reached

a critical mass to generate aggregate effects as robust as in

developed countries. In 2006, 3.4 percent of the popula-

tion in low-income countries and 3.8 percent in middle-

income countries had broadband, compared with 18.6

percent in developed economies. 

Despite its shorter history, broadband seems to have a

higher growth impact relative to communications tech-

nologies such as fixed and mobile telephony and the

 Internet (figure 3.1). Thus, current differences in broad-

band penetration among countries may generate significant

long-run growth benefits for early adapters. Moreover, the

significant and stronger growth effects of other technologies

in developing countries than in developed countries suggest

that the growth benefit of broadband in developing coun-

tries could be on a similar path.

Conclusion

Broadband is a significant technological development,

providing users with fast, always-on access to new services,

applications, and content. Much of the research on the rela-

tionship between broadband adoption and its economic

impacts has been in the form of qualitative arguments, anec-

dotes, and limited case studies. Formal empirical studies have

focused on developed countries, and firm- and community-

level studies in those countries confirm the high potential

economic gains from broadband—including higher produc-

tivity, lower costs, new economic opportunities, job creation,

innovation, and increased trade and exports. 

Filling the gap in assessing the macroeconomic impact

of broadband and in empirical evidence for developing

economies, this chapter represents a first attempt at macro-

econometric analysis and validation of the positive impacts

that broadband, as a proxy for the more pervasive role of

networks, can have on economic growth. The empirical

findings here suggest that broadband’s benefits are major

and robust for both developed and developing countries,

although the significance is higher for the former, which

have a longer track record of broadband diffusion. As the

number of broadband subscribers increases and the

 applications supported by broadband reach a critical mass,

the benefits could show the same statistical significance in

developing economies, as with all other communications

technologies. 

Whether this great potential to contribute to growth and

competitiveness is realized will depend on whether govern-

ments understand the opportunity and ensure that support-

ive conditions are in place through regulatory and policy

reforms as well as strategic investments and public-private

partnerships. Realizing the benefits of broadband also

requires development of new content, services, and applica-

tions, as well as increased human capacity to adapt the tech-

nology in economic activities. Broadband clearly deserves a

central role in national development strategies.

As this chapter indicates, several areas for future research

would be fruitful. First, once longer periods of data are avail-

able on broadband penetration, a subperiod analysis could

be conducted, thus establishing multiple data points for

each economy in an endogenous growth regression. This
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Figure 3.1 Growth Effects of ICT
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All results are statistically significant at the 1 percent level except for that of
broadband in developing countries, which is at the 10 percent level.



approach would make it possible to study individual dynam-

ics, give information on the ordering of events, and control

for individual unobserved heterogeneity, addressing the

endogeneity issue better. Second, it may be useful to look at

how broadband affects key variables that are good for

growth, such as trade, foreign investment, education, and

innovation. Third, the microeconomic foundations of

broadband’s impact should be further explored with specific

reference to developing countries. The current largely anec-

dotal analysis needs to advance to systematic impact evalua-

tion. The effect of broadband on the creation and expansion

of social and political networks could also be explored

further in both developed and developing countries. 

Annex 3A: Statistical Note

Initially, the four-equation simultaneous model (namely, the

output equation or economywide production function;

demand function for telecommunications; equation deter-

mining investment in telecommunications infrastructure;

and equation relating investment to increased rollout) used by

Röller and Waverman (2001) was considered to analyze the

broadband impact on growth. However, this approach uses

annual data, so errors or missing data cause significant

difficulties.8

The Barro cross-sectional endogenous growth model

was then used to look at long-term average growth rates.

Waverman, Meschl, and Fuss (2005) used a similar model to

test the impact of mobile telephony on economic growth in

developing countries. This endogenous technical change

approach, which uses period averages and initial values, is

therefore less prone to data errors. Given the poor data

availability in a large number of developing countries, this

model may prove more successful in obtaining sensible esti-

mates.

The following equation was used to test the impact of

telecommunications penetration, including broadband, on

the growth rates:

Applying the same regression specification to various

telecommunications services makes the results very

comparable. 

Table 3A.1 provides the variable description. The data

come from the ITU (2007) and World Bank (2008b). Our

econometrics analysis covers about 120 countries for the

time period 1980 to 2006 to reflect the long-term growth

perspectives.

We also divided the sample into developed and develop-

ing economies (the latter including both middle-income and

low-income countries according to the World Bank country

classifications), created dummy variables, and generated the

new variables TELEPENH and TELEPENL (the product of

the dummy variables and the telecommunications penetra-

tion variables). In this way, we intended to differentiate the

GDP GDP I Y TELEPEN

PRIM

8006 0 1 80 2 8006 3 8006

4 80

= + + +

+ +

α α α α

α

* * ( / ) *

* αα α µ6 7* * .SSA LAC+ +
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Table 3A.1 Definition of Variables

Variable Description

GDP8006 Average growth rate of real GDP per capita in US$ over 1980–2006

GDP80 Level of real GDP per capita in 1980

I/Y8006 Average share of investment in GDP for 1980–2006 

TELEPEN8006
FIXED
MOBILE
INTERNET
BBND
H
L

Average telecommunications penetration per 100 people over 1980–2006
Number of main lines
Mobile subscribers 
Internet users 
Broadband subscribers
High-income countries (developed)
Low- and middle-income countries (developing)

PRIM80 Primary school enrollment rate in 1980

SSA Dummy variable for countries in the Sub-Saharan Africa Region 

LAC Dummy variable for countries in the Latin America and Caribbean Region

Source: Authors’ analysis.



growth effects in developing countries from those in high-

income countries. Table 3B.1 presents a summary of the

growth regression results. 

Because demand for telecommunications services rises

with wealth, the impact of increased telecommunications

penetration on economic growth and the impact of rising

per capita GDP on the demand for telecommunications

constitute the so-called two-way causality issue. Especially in

the cases of mobile, Internet, and broadband, where data are

only available starting 1990 or later (1998 in the case of

broadband), penetration rates are potentially endogenous.

The growth model approach does not deal with this problem

explicitly—we performed a Hausman test to determine

whether any reverse causality is present. We used the initial

values of telecommunications penetrations as the instru-

ments. The null hypothesis of ordinary least squares being

consistent and efficient could not be rejected. 

Notes

1. Broadband can be delivered over fixed and wireless networks.

This chapter illustrates the benefits achieved by broadband

regardless of the type of network delivery.

2. See http://www.csiro.au/news/BroadbandNetworks.html.

3. See “Egypt Unveils First ‘Digital Village’” at http://www.egov-

news.org/?m=200612&paged=2.
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Table 3B.1 Regression for per Capita Growth

Dependent variable: GDP8006

Indicator –1           –2           –3             –4           –5

GDP80 0.098     –0.129   –0.123     –0.128     –0.100
(2.82)**       (4.62)**       (4.49)**       (4.46)**       (3.86)**

I/Y8006 0.171       0.177     0.155       0.164       0.164
(6.02)**       (6.59)**       (5.64)**       (5.96)**       (5.46)**

FIXEDH       0.043
        (4.11)**

FIXEDL       0.073
      (3.18)**

MOBILEH     0.060
    (4.03)**

MOBILEL     0.081
    (3.54)**

INTERNETH       0.077
      (3.69)**

MOBILEL       0.112
      (2.91)**

BBNDH       0.121
      (2.87)**

BBNDL       0.138
      –1.96

PRIM80 0.003     –0.002   –0.004     –0.001       0.001
–0.43       –0.36     –0.58         –0.1       –0.18

SSA –1.382     –0.693   –0.859     –0.903     –1.018
(3.35)**       –1.66       (2.11)*       (2.20)*       (2.19)*

LAC –0.973     –0.686   –0.839     –0.861     –0.655
(2.35)*       –1.68       (2.03)*       (2.08)*       –1.55

Constant –1.786     –2.285     –1.86     –1.982     –1.726
(2.09)*       (2.82)**       (2.31)*       (2.43)*       –1.83

Number of countries 120         120         120         120         119

R2 0.44         0.52       0.52         0.51       0.49

Source: Authors’ analysis. 

Note: The numbers in parentheses are the absolute value of t-statistics. See table 3A.1 for the definitions of variables used in this table.

** Significant at the 1 percent level; * significant at the 5 percent level.



4. Services now account for around two-thirds of output and

foreign direct investment in most developed countries, and for

up to a quarter of total international trade.

5. Barro (1991) found that, conditional on the initial human

capital stock, average per capita GDP growth was negatively

correlated with initial per capita GDP. Thus, all else being

equal, there should be convergence in income levels between

poor countries and rich countries, although this only takes

place over long periods.

6. Barro (1991) also found that the initial level of human capital

stock was positively correlated with per capita GDP growth, so

countries that were initially rich might grow faster than poor

countries if there were large differences between their initial

endowments of human capital. 

7. A common assumption is that countries in the Sub-Saharan

Africa and the Latin America and Caribbean Regions have

poorer telecommunications sector performance than coun-

tries  elsewhere. Our results confirmed this assumption for

sub-Saharan African countries. However, the negative coeffi-

cient of the Latin America and Caribbean dummy—smaller

than that of the Sub-Saharan Africa Region dummy—is

statistically insignificant.

8. This technical note draws from Qiang (2009).
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E
xpanding access to advanced information and

communication technology (ICT) services will

be a key factor in sub-Saharan Africa’s

economic and social development. Cross-country data

show that ICT investment fosters higher long-term

economic growth (Roller and Waverman 2001). Small

businesses with access to mobile phones can generate

sustained increases in the incomes of poor people in

developing countries (Jensen 2007). The impact of broad-

band is harder to quantify because less data are available,1

but emerging evidence suggests that access to advanced

ICT services—such as those that require broadband for

delivery—can also have positive economic and social

effects (Goyal 2008).

As understanding of the benefits of ICT has grown,

African governments have begun to give priority to it and

to focus on providing affordable ICT services to as many

people as possible. For example, in the introduction to

Rwanda’s 2006 ICT strategy, President Paul Kagame wrote:

“We have high expectations of ICT and its transformative

effects in all areas of the economy and society. Communi-

cations technology has fundamentally changed the way

people live, work, and interact socially, and we in Rwanda

have no intention of being left behind or standing still as

the rest of the globe moves forward at an ever increasing

pace” (Government of Rwanda 2006, foreword).

In response to the dramatic success of policy reforms in

expanding access to mobile phone services in sub-Saharan

Africa, policy makers and investors are exploring more

advanced ICT services (Balancing Act 2007; Global Insight

2007; Telegeography 2008). Indeed, many policy makers in

the region consider access to broadband a key driver of

economic and social development. Yet broadband connectiv-

ity remains lower than in other parts of the world, and prices

are high. For example, a basic DSL (digital subscriber line)

package costs an average of $366 a month in sub-Saharan

Africa,2 compared with $6–$44 in India (ITU 2007; OECD

2006).3 The average price of entry-level broadband in the

OECD is $22 per month.4

The limited availability of low-cost backbone network

capacity is one of the factors constraining sub-Saharan Africa’s

development of broadband connectivity. Backbone networks

are the high-capacity links that carry communications traffic

between fixed points in the networks and form a crucial com -

ponent in the communications supply chain. This chapter

explains why backbone networks are important for delivering

broadband connectivity and describes the current pattern of

backbone infrastructure development in sub-Saharan Africa

and the market dynamics underlying it. This analysis provides

the basis for the policy recommendations outlined at the end

of the chapter. The potential benefits of broadband are

analyzed in chapter 3 and so are not discussed here.

Chapter 4
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The Significance of Backbone
Networks

The technical and economic characteristics of backbone

networks place them at the heart of communications infra -

structure and strongly affect the commercial viability of com -

munications services, particularly broadband connectivity.

The Role of Backbone Networks in Delivering

Telecommunications Services

The process of supplying communications services can be

thought of as a supply chain (figure 4.1). At the top of the

chain is the international connectivity that provides links

to the rest of the world. At the second and third levels are

the regional and domestic backbone networks that carry

traffic from international communications infrastructure

and within countries. The fourth level is the “intelligence”

in the networks that route traffic. Below this are the access

networks that link core networks to customers. Finally,

there is a suite of retail services, including customer acqui-

sition, billing, and customer care, that allows providers to

function. The hierarchical nature of networks means that

the volume of traffic carried by backbone networks can be

relatively high even if the customer base is small.

The Economic Impact of Backbone Networks

Backbone networks have a major impact on the commercial

viability of ICT services, particularly broadband. In a typical

mobile phone network, the backbone network accounts for

10–15 percent of total network costs.5 The cost of backbone

networks is much higher for operators providing broadband

connectivity, particularly in small towns and rural areas. If

an area does not have a backbone network offering low-cost

network services, broadband connectivity is unlikely to be

commercially viable. 

Backbone networks have high fixed costs and low vari-

able costs, which means that the average cost of capacity

falls as traffic volumes increase. Figure 4.2a shows how aver-

age costs fall as traffic volume increases, while figure 4.2b

shows how spreading traffic across more than one network

raises average costs. 

The picture presented in figure 4.2 is a static one that

does not take into account the dynamic effects of competi-

tion. The cost advantage of aggregating traffic onto a single

high-capacity network needs to be offset against the ineffi-

ciencies created by the lack of infrastructure competition.

An illustration of this is the high price typically charged for

backbone network services by incumbent operators, even

where they have a monopoly in this market segment. 

Competition among operators does not necessarily require

each operator to have its own backbone network. Network

interconnection enables one operator to use the backbone

network of another, provided that it can access it on reason-

able terms. This is achieved either through a competitive

wholesale market for backbone services or through regulatory

controls that allow open access to networks.

In a fully liberalized ICT market, the upstream elements

(that is, the higher levels of the supply chain shown in figure

4.1) are typically consolidated into a few large companies

with high-capacity networks, while the downstream compo-

nents tend to be smaller and more geographically disaggre-

gated. In the United States, for example, this vertical

disaggregation results in a three-tier industry structure. The

first tier is made up of Internet service providers (ISPs) with

extensive international and domestic communications

infrastructure. Second-tier ISPs are large national compa-

nies, also often with their own infrastructure, that have

interconnection arrangements with ISPs at other tiers.

Third-level ISPs provide services directly to users.

Thus, the economic significance of backbone networks

is determined by two factors. The first is the reduction in
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overall costs that occurs when traffic is channeled through

high-capacity networks with lower average costs. The

second is the opportunity for smaller players to enter the

market by purchasing low-cost backbone network services

without having to build their own network. These two

factors are interrelated. By aggregating the traffic generated

by smaller players onto higher-capacity backbone

networks, average costs are reduced. 

The Dynamics of Backbone Network
Development

This section assesses the backbone network infrastructure in

sub-Saharan Africa and describes the dynamics of the

markets and regulatory systems that have influenced it. It

focuses on three issues: the adequacy of backbone network

infrastructure, network ownership, and geographic patterns

of network development. 

The Adequacy of Backbone Network Infrastructure

Contrary to common assumptions, there is extensive back-

bone network coverage in sub-Saharan Africa, with about

508,000 kilometers of terrestrial backbone infrastructure

(microwave and fiber-optic cables) serving around three-

quarters of communications users.6 The remaining one-

quarter of users connect to networks using backbone

infrastructure based on satellite links.7

About a third of the terrestrial backbone in sub-Saharan

Africa is owned by fixed operators, including both formerly

and currently state-owned incumbents and new entrants.

The other two-thirds of terrestrial backbone infrastructure

and almost all satellite-based backbone infrastructure are

owned by mobile operators. This setup is the opposite of

that in Western Europe and North America, where mobile

operators often focus on the wireless access layer of network

infrastructure and lease backbone services from fixed

network operators (Hanna and Ramarao 2006). 

Most backbone infrastructure in sub-Saharan Africa is

low-capacity wireless networks. Only 12 percent of terres-

trial infrastructure in the region is fiber-optic cable; the rest

is microwave. The share of fiber optics is even smaller when

satellite-based infrastructure is taken into account.

The mix of wireline and wireless infrastructure varies

considerably by type of operator. Among mobile opera-

tors in the region, some 99 percent of the length of back-

bone networks is made up of microwave technology; just

1 percent is fiber. Fixed operators have far more fiber in

their networks—about 40 percent. Satellite capacity is

generally used for transmission in thinly populated areas,

between parts of networks where coverage is not contigu-

ous, and during the early stages of network rollouts. This

situation is also the opposite of that in more advanced

markets, where fiber-optic backbone networks dominate

and wireless technologies are used as backbone infra-

structure primarily in remote and inaccessible areas.

Detailed technical information on the capacity of back-

bone networks in sub-Saharan Africa is confidential. But

choices of basic network technology indicate likely capacity

limits in the region. As shown in figure 4.2a, for a given

length of network, capacity requirements determine the
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optimal choice of backbone network technology. Microwave

networks are the cheapest option for low volumes of traffic,

while fiber-optic networks are preferable for higher traffic.

Satellites are the cheapest technology for backbone links

connecting points that are far apart, but they typically carry

low volumes of traffic. Thus, the predominance of wireless

technologies—both microwave and satellite—indicates that

backbone networks in sub-Saharan Africa are low capacity

and generally incapable of carrying the large volumes of

traffic generated by mass market broadband connectivity.

Most of the backbone network infrastructure in the region

was designed to carry voice traffic, which requires much

lower bandwidth than the services offered to broadband

customers. This is one reason the networks were built

mainly using wireless technologies. 

The cost structures of different technologies are another

reason for the predominance of wireless technologies in the

region’s backbone networks. Between 60 percent and 80

percent of the costs of fiber-optic networks come from the

civil works associated with laying fibers (Hanna and Ramarao

2006). These fixed costs do not vary with the volume of traf-

fic that a network carries. In fact, the only costs in fiber-optic

networks affected by capacity are the costs of transmission

equipment, which typically account for less than 10 percent

of total network costs. The cost structure of wireless back-

bone networks is very different. A much smaller share of

total costs is fixed relative to network capacity, so total costs

are more directly affected by the volume of traffic carried.

Thus, the initial cost of wireless networks is much lower,

while the marginal cost of increasing network capacity is

higher. This is an important reason why, in an uncertain

market during the early stages of network development,

operators are more likely to invest in wireless backbone

networks than fiber-optic networks—even if, in retrospect, it

might have been cheaper to use fiber in the long run.

A consequence of this preference for wireless networks is

that operators are less likely to have excess backbone

network capacity than might have been the case had they

invested in fiber-optic networks.8 This has implications for

the market in backbone services. Operators that have a fiber

backbone network with spare capacity have a strong

commercial incentive to sell that capacity and, because its

marginal cost is low, competition among operators could be

expected to lower prices. By contrast, an operator with a

predominantly microwave backbone network is likely to

install the amount of capacity that it needs to meet its own

requirements. If it were to decide to sell backbone capacity

wholesale, additional capacity would have to be installed.

Thus, a microwave-based operator has less incentive to enter

this market and, if it did, competition with other operators

would be less likely to drive down prices as quickly or as far. 

Backbone Network Ownership Structure

Telecommunications markets in most countries in sub-

Saharan Africa have developed as a series of vertically inte-

grated businesses operating in parallel. Backbone networks

are generally part of these vertically integrated businesses,

and there is little wholesale trading of backbone services. In

addition, there are few examples of joint ventures to build

and operate terrestrial backbone networks and there is

little sharing of backbone network facilities. This situation

stands in contrast to that in countries with more advanced

telecommunications markets, where there is extensive

vertical disaggregation of networks and network operators

can choose to own only certain parts of the network supply

chain and buy network components from other operators.

The few sub-Saharan African countries that have encour-

aged full infrastructure competition at the backbone level

provide an instructive contrast to this general assessment of

the situation in the region. Kenya and Nigeria, for example,

have both allowed carrier networks to enter the market,

while Uganda and Zambia have allowed their electricity

transmission companies to operate as wholesale backbone

network operators.

Regulatory frameworks often help maintain vertically

integrated networks and discourage the development of

wholesale markets for backbone services. For example,

countries such as Burkina Faso have allowed mobile phone

operators to build backbone networks to provide services to

their retail customers but not to other operators on a whole-

sale basis. Such restrictions limit opportunities to exploit

economies of scale in network infrastructure and reduce

incentives to invest in high-capacity backbone networks. 

Moreover, some countries—such as Botswana before its

recent revision of sector legislation (Ovum 2005)—have

given incumbent operators legal monopolies on backbone

network services. Such regulations do force the market into

vertical separation because competing operators are

prevented from building their own backbone networks. But

they also prevent the development of a market in backbone

network services and so limit overall investment, often

resulting in low capacity and poor quality of service. 
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The development of wholesale markets for backbone

services is also constrained by the dynamics of markets in

their early stages of development. When operators are

competing to roll out networks in a country, they may not

have an incentive to provide backbone services to their

competitors because doing so could reduce their competitive

advantage. In Uganda, the ISP Infocom was unable to nego-

tiate interconnection agreements to use the backbone

networks of MTN and UTL, the country’s two biggest

network operators. Although Infocom does not offer mobile

voice services, the offering by data service providers of voice-

over-Internet protocol (VoIP) services and the presence of

MTN and UTL in the data services market mean that these

operators may have considered Infocom a competitor and so

could not reach an agreement to sell backbone services.

Infocom, however, was ultimately able to reach an agree-

ment to buy capacity on the electricity transmission

network, which operates as a wholesale backbone services

provider in Uganda. 

Geographic Patterns of Backbone Network 

Infrastructure

Fiber-optic backbone networks in sub-Saharan Africa have

mainly been developed in and between major urban areas

and on international routes. Fixed operator backbone

networks, which account for most high-capacity fiber-optic

networks in the region, cover only about a fifth of the popu-

lation.9 The focus of backbone network infrastructure in

specific parts of the country is further concentrated by infra-

structure competition in the few countries with fully liberal-

ized markets. Entrants in these countries have focused their

backbone network construction in areas where incumbent

operators already have networks. This is illustrated for four

sub-Saharan African countries in figure 4.3.

This pattern of network development shares some

features with that of countries in other regions. A 2004

review of the U.K. leased line market (the market for

capacity on backbone networks) by the regulator, the

Office of Communications (Ofcom), found that the back-

bone market was highly competitive on intra- and interur-

ban routes, particularly for high-bandwidth services. In

areas with competition among networks, the former state-

owned monopoly operator, BT, retained around three-

quarters of the market share for low-bandwidth leased line

services (64 kilobits per second to 8 megabits per second)

but less than 10 percent of the market for high-bandwidth

services (155 megabits per second and faster). In India,

market liberalization has resulted in multiple backbone

network operators entering the market and competing

across the full range of services, but only on a limited set of

routes. Reliance, for example, has 67,000 kilometers of

fiber-optic network and competes with more than 10 other

fixed-line operators, primarily on major interurban routes

(TRAI 2006).

The concentration of backbone networks in urban areas

and on interurban routes reflects the demand for and cost of

providing services. In urban areas, residents have higher

incomes and there are more businesses; both of these char-

acteristics generate demand for advanced ICT services—and

so there is more demand for backbone network capacity. At

the same time, the fixed costs of networks mean that the

average cost of providing services to people in urban areas is

lower than in rural areas. Thus, there is a strong commercial

incentive for networks to focus on urban areas and high-

traffic routes between these areas. 

There is one significant difference between the

geographic pattern of backbone network development in

sub-Saharan Africa and that in many other regions. Outside

the region, incumbent operators (either currently or

formerly state-owned) generally play a key role in providing

backbone infrastructure in areas where infrastructure

competition is absent. In the United Kingdom, BT is the sole

supplier of backbone services in half of the market (Ofcom

2004). In India, despite Reliance’s extensive investment in
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backbone network infrastructure, its fiber-optic network is

still only 15 percent of the length of the incumbent operator’s,

which is more than 450,000 kilometers long. Such situations

are not the case in most sub-Saharan African countries, where

incumbent operators often have limited network coverage

and do not provide backbone services of sufficient quality or

affordability. Thus, these operators are not in a position to

develop backbone network infrastructure in less profitable

areas and be the “backbone provider of last resort.” 

Cross-border connectivity is another emerging feature

of the geographic pattern of backbone infrastructure

development in sub-Saharan Africa. Many communica-

tions networks in the region traditionally evolved as

stand-alone networks without direct cross-border inter-

connection. Most international traffic has been carried by

satellite, even where the destination was a neighboring

country. But recently, cross-border terrestrial backbone

infrastructure has started to develop. For example, fiber-

optic networks on both sides of the Kenya-Uganda border

are interconnected, and a link is being built across the

Rwanda-Uganda border. Similar cross-border connec-

tions are being constructed across the region. Extensive

cross-border connectivity is also occurring across West-

ern Europe, where many pan-European networks

connecting major urban areas have emerged since market

liberalization.

Commercial factors are helping drive this emergence of

cross-border connectivity in sub-Saharan Africa. First, a lot

of international communications traffic is intraregional,

since personal and business links are often within a region.

One market response to this has been the development of

retail packages in which customers pay local call charges

when roaming within the region (Global Insight 2006).

Such offers are likely to stimulate intraregional traffic,

strengthening operators’ incentives to interconnect their

networks.

Second, demand for the Internet is becoming a major

driver of network development. Most Internet traffic

generated by sub-Saharan African customers is interna-

tional because most content is hosted outside the region.

Operators can route this traffic between countries where

they operate to exploit economies of scale in international

gateways. This effect will increase significantly when

international submarine fiber-optic connectivity improves

in the region. Such cables land at specific locations along

the coast, and all traffic carried on them must be routed

through these locations. Thus, operators in landlocked

countries wishing to use submarine fiber-optic cables

need regional connectivity to access them. Even operators

in countries with direct access to such cables may wish to

develop regional backbone networks to provide access to

alternative locations for the cables as backup. Cross-

border connectivity will become more profitable as

broadband expands in the region and the data traffic

carried by submarine fiber-optic cables grows. Thus,

cross-border backbone network development will likely

continue to develop. 

Policies to Improve the Development
of Backbone Networks

Sub-Saharan Africa has widespread but low-capacity back-

bone networks operating in parallel. Higher-capacity

fiber-optic networks are concentrated in urban areas,

between cities and, increasingly, on cross-border routes.

These patterns have emerged because operators initially

designed their networks to carry voice traffic, which

requires lower-capacity backbone networks. Where high-

capacity networks have been built, they have focused on

the most profitable and populated areas. In addition, regu-

latory restrictions on infrastructure competition have

often limited the development of high-capacity backbone

networks, as have the considerable political and commer-

cial risks associated with investing in fixed wireline infra-

structure in the region. 

Policy makers face two main challenges in developing

backbone network infrastructure. The first is establishing

and encouraging competitive markets in backbone infra-

structure. The second is providing some form of financial

support to encourage the development of high-capacity

networks in commercially unattractive areas. Addressing

these challenges will require a twin-track approach:

• Create an enabling environment for competition in infra-

structure and services by fully liberalizing markets to

encourage infrastructure competition and allow aggrega-

tion of traffic onto higher-capacity networks. 

• Stimulate rollout in underserved areas, especially rural

areas and small towns.10

Several policy options can be used to tackle these issues.

These are summarized in table 4.1 and explained in more

detail in the sections that follow. 
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Create an Enabling Environment for Competition in

Infrastructure and Services 

Many sub-Saharan African countries do not provide incen-

tives for private investment and competition in backbone

networks—and, in some cases, discourage or obstruct it.

Promoting private investment and competition among

backbone networks allows market forces to aggregate traffic

onto higher-capacity networks, lowering costs and stimulat-

ing downstream investment and competition among ISPs

and other providers. Several policy initiatives are needed to

create an enabling environment for infrastructure competi-

tion; they fall into four groups. 

1. Remove regulatory obstacles to investment and

competition

Remove limits on the number of network licenses. Many sub-

Saharan African countries that have nominally liberalized

their network markets still have formal or informal limits

on the number of licenses that they issue (World Bank

2008). There is little economic justification for such limits. 

Encourage the entry of alternative infrastructure providers in

the backbone network market. Electricity transmission

networks, oil and gas pipelines, and railway networks can

provide major cost advantages in the development of fiber-

optic backbone networks. By encouraging these (usually

state-owned) networks to establish operating companies

that run fiber-optic assets and by licensing them, countries

can bring them into the telecommunications market as

providers of backbone capacity. This practice has been

successful in other regions (box 4.1) and in sub-Saharan

African countries such as Uganda and Zambia (though not

in others, such as Ghana). 

Lift constraints on the market for backbone services. Many

sub-Saharan African countries impose constraints on oper-

ators with backbone networks and those that use them.

These constraints include restrictions on the sale of network

services and requirements to buy backbone network services

from specific operators—usually state-owned incumbent

operators. Removing these restrictions would allow opera-

tors to buy and sell backbone services to and from whatever

operator they wished. Such an environment would consol-

idate traffic, providing an incentive to upgrade backbone

networks to fiber-optic technology and so lowering aver-

age costs. 

Improve regulation of backbone networks. Difficulties in

enforcing contracts and service agreements have been a major

constraint to the development of markets for backbone

network services. In the short term, the ability to enforce legal

contracts in commercial courts is unlikely to improve much in

most sub-Saharan African countries. Still, regulators can

improve the situation by establishing clear regulations on

interconnection and access to backbone networks, amending

licenses (if necessary) to increase the enforceability of such

rules, establishing effec tive quality controls and clear

procedures for resolving disputes, collecting accurate data
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Table 4.1 Policy Options for Expanding Backbone Networks

Create an enabling environment for competition in 
infrastructure and services Stimulate rollout in underserved areas

Remove regulatory obstacles to investment and competition Share infrastructure

Remove limits on the number of network licenses 
Encourage the entry of alternative infrastructure providers
Remove constraints on the market for backbone services 
Improve regulation of backbone networks 

Reduce investment costs

Facilitate access to passive infrastructure
Promote infrastructure sharing

Reduce political and commercial risks

Provide risk guarantees and political risk insurance
Aggregate demand

Promote competition in the downstream market

Promote downstream competition through effective regulation 

Give operators incentives to cooperate in developing 
backbone infrastructure in areas where infrastructure 
competition is not commercially viable 

Provide competitive subsidies

Give operators subsidies to build and operate backbone networks
in underserved areas, with services provided on a 
nondiscriminatory basis 

Reduce taxes and levies

Give operators incentives to build networks in underserved 
areas by lowering sector levies or contributions to universal 
service funds 

Source: Author. 



on service quality, and sharing knowledge and experiences

with regulators from other countries. Regional approaches to

regulating backbone network infrastructure, through partici-

pating in regional organizations, may also provide a way of

improving the quality of regulation. 

2. Reduce investment costs

Facilitate access to passive infrastructure. Civil works account

for most of the cost of constructing fiber-optic cable

networks (Hanna and Ramarao 2006). These major fixed

and sunk costs increase the risks for network investors. By

lowering these costs and the associated risks, governments

can significantly increase incentives for private investment.

Such changes can be made in a number of ways—for exam-

ple, by providing open access to existing infrastructure and

including passive communications infrastructure in the

design of other forms of public infrastructure (such as

roads, railways, and electricity transmission lines; box 4.2). 

Promote infrastructure sharing where it does not undermine

competition. By sharing backbone network infrastructure,

builders of backbone networks can reduce costs and so

make such investments more commercially viable. This is

particularly relevant for fiber-optic networks in urban

areas, where the costs of laying new fibers can be high, or

in rural areas, where the revenues generated by such

networks are low. However, caution may be needed in

taking this approach. Infrastructure sharing arrangements

are hard to enforce if the parties involved are not willing to

do them on a commercial basis. Moreover, the sharing of

facilities may help sustain collusive arrangements between

competing operators (box 4.3). 

3. Reduce political and commercial risks

Cut political and regulatory risks through risk guarantees and

insurance. In uncertain political and regulatory environments,

operators are likely to favor investments in scalable wireless

networks instead of fiber-optic networks (which have high

fixed, sunk costs). This uncertainty limits the extent to which

operators are willing to invest in high-capacity infrastructure

that could then be used to consolidate traffic and reduce

average costs. These risks can be reduced by building confi-

dence in the regulatory process, and mitigated by using

instruments such as partial risk guarantees and political risk

insurance (World Bank 2002). 

Reduce commercial risk by aggregating demand. Govern-

ments can lower commercial risks and transactions costs

for operators by acting as a central purchaser of services on

behalf of all public institutions—including those at lower

levels of government (such as schools, health centers, and

local governments; box 4.4). But while there are potential

advantages to this approach of demand aggregation,

companies in sub-Saharan Africa often have a hard time
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Morocco has three main backbone network operators: the incumbent Maroc Telecom, Medi-
tel (a major mobile phone provider), and Maroc Connect (an Internet service provider recently
awarded a general telecommunications license). In 2005, Meditel was given a license to
develop a fixed-line network (including backbone) and Maroc Connect was given a global
network and service license. However, rather than building full backbone networks, both oper-
ators obtain some backbone network capacity from two alternative infrastructure operators:
the Office National des Chemins de Fer (the national railway carrier, which has a nationwide
backbone network infrastructure of about 1,100 kilometers) and the Office National d’Electric-
ité (the national power company, which has a nationwide infrastructure of aerial fibers of about
4,000 kilometers). In addition, a company called Marais entered the Moroccan backbone
network market in 2007. The market liberalization and the presence of alternative network
operators have allowed the new entrants to decide whether to build their own backbone
networks or purchase backbone services from other operators. The entry of Marais into the
backbone network market indicates that there is further scope for network development and
competition. 

Source: Ingénieurs Conseil et Economistes Associés 2008. 

Box 4.1 Alternative Infrastructure Providers in Morocco



collecting revenues from public institutions, even for util-

ity services such as water and electricity. Thus, an issue to

consider for this policy approach is the extent to which the

credit risk associated with the public sector as a customer

offsets the commercial advantages of the bulk purchase of

backbone services. This credit risk can be reduced by using

prepayment and escrow mechanisms.

4. Promote competition in downstream markets

Promote competition among downstream network operators

and service providers. Network operators and service

providers wishing to enter downstream markets—that is,

those interested in building access networks and offering

services to customers—will need either to build their own

backbone networks or to access those of other companies.

Governments can stimulate the development of backbone

networks by promoting downstream competition and

ensuring that operators have access to upstream backbone

network infrastructure.

Stimulate Rollout in Underserved Areas

Incumbent operators in sub-Saharan Africa have found it

difficult to build and operate backbone networks that

meet the needs of the market. Relying on these operators

to provide backbone networks outside the main urban

areas—a model that has been adopted in other regions—

would be difficult to replicate in sub-Saharan Africa.

Instead, a partnership with the private sector is more likely

to ensure that networks are built and operated efficiently.

Three types of such partnerships are discussed here:

shared infrastructure, competitive subsidies, and other

incentive-based private sector models. While other models
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In 2003, the government of Spain passed legislation requiring that the design and construction
of new buildings include common communications passive infrastructure in elements such as
ducting, building risers, and access points. Building managers are required to make this infra-
structure available to any operator seeking to provide household access to fiber-optic networks.

This law directly affects the establishment of household access to fiber-optic networks and
the construction of privately developed buildings. The same principle can be applied to the
development of backbone networks in public infrastructure such as roads and railways. 

Source: Ministerio de Ciencia y Tecnología 2003. 

Box 4.2 Spain’s Provision of Passive Infrastructure for Fiber-Optic
Networks

Uganda’s telecommunications market has five mobile operators and several Internet service
providers. MTN and UTL are the two national wireline operators and are also significant mobile
operators. Both companies also have operations in Rwanda. Thus, they have a common inter-
est in establishing a communications link across the border from Uganda to Rwanda. In 2007,
MTN constructed a fiber-optic cable from Kigali, Rwanda, to the border with Uganda. The
company also recently announced a deal with its competitor UTL to jointly develop the fiber-
optic network on the Uganda side—a good example of competing operators forming a coop-
erative arrangement to lower the costs of developing fiber-optic networks outside major urban
areas. However, such an arrangement raises concerns for the market in Rwanda since the only
fiber-optic connection to the country will be jointly controlled by the only two network opera-
tors in Rwanda. Such concerns may ease as more licenses are issued in Rwanda and compe-
tition develops.

Source: Author. 

Box 4.3 Sharing Network Infrastructure in Uganda



are available, these three basic models are representative of

the broad scope of policy options, with their respective

advantages and disadvantages. Hybrids of the models

discussed here are also possible.

1. Shared infrastructure model

Under a shared infrastructure approach, existing private

operators would form a consortium to build and operate

backbone networks in underserved areas. The government

would provide public resources to ensure that the network

meets public policy goals such as focusing investment on

underserved areas, achieving cost-oriented wholesale prices,

and ensuring nondiscrimination between buyers of services.

This regulatory protection can be written into the consor-

tium structure through the leverage obtained by public

support for the investment. But these policy goals run

counter to the commercial interests of the consortium

members who would benefit from charging above-cost

prices and discrimination against users that are not consor-

tium members. Thus, such an arrangement would require

ongoing regulatory oversight. 

The advantages of the shared infrastructure model are the

following:

• The backbone network would be built and operated by

private companies that already operate facilities in the

country and so have experience likely to improve the

chances of their success in operating the network.

• The operators would partially finance the network,

reducing the cost to the government and ensuring that

the operators have a financial stake in its success.

• The companies operating the network would also be its

main customers, giving them an incentive to ensure that

it is run efficiently and effectively.

The disadvantages are the following:

• A consortium in an otherwise competitive market could

allow operators to collude and reduce competition. 

• Any consortium is unlikely to include all players in the

market, particularly as the market develops and new

companies enter. Thus, members of the consortium have

an incentive to raise prices and discriminate against

nonmembers. 

• Because this model does not have a competitive bidding

process, it is difficult to assess the level of subsidy required

for the network. 

The shared infrastructure model has been used to

develop the Eastern Africa Submarine Cable System

(EASSy), a submarine cable project established by a consor-

tium of operators from the region and partially financed by
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Korea’s government provided financing to develop the country’s broadband infrastructure in
the form of a prepayment for the future provision of broadband services to public institutions.
Between 1995 and 1997, the government provided $200 million toward the $2.2 billion cost of
building a fiber-optic network. The remainder of the funding was provided by the private sector,
mainly Korea Telecom. The second phase, between 1998 and 2000, focused on the access
network, for which the government contributed $300 million of a total investment of $7.3
billion. The final phase, between 2001 and 2005, involved upgrading the entire network, and
the government contributed $400 million of a total investment of $24 billion. In exchange for
these upfront payments, operators were required to provide broadband services to public insti-
tutions over an extended period. Thus, the government’s financing can be thought of as prepay-
ment for services that, although representing only a small portion of total investment costs,
provided the private sector with sufficient incentive to develop the networks and contribute
their own resources. This initiative was undertaken in the context of an overall policy of
promoting broadband that included full market liberalization.

Source: Author. 

Box 4.4 Developing Infrastructure by Aggregating Demand in the
Republic of Korea



a group of international financial institutions. The involve-

ment of the international financial institutions was used to

establish an open access model to ensure that access to the

cable is available to all operators in the region, regardless of

whether they are members of the consortium (box 4.5).

2. Competitive subsidy model

A competitive subsidy approach uses a competitive process to

award a license to build and operate a backbone network

based on government specifications. The government

provides resources to the licensee through in-kind or cash

payments. The contract specifies the terms under which back-

bone network services are provided, including the type, qual-

ity, and price. These are key aspects of the contractual design

because they determine the network’s impact on downstream

users and have a major impact on how much investors are

willing to pay to obtain a license.

This model has a number of variations, based on the

ownership structure of the network. At one end of the

spectrum of options is a network entirely owned by a

private company that receives a government subsidy to

build a network that meets the government’s policy goals.

At the other end is one where the public and private

sectors are joint owners of the backbone network. In all

cases, the contract to build and operate the network, as

well as the associated license, is awarded competitively

through a minimum-subsidy auction (Wellenius, Foster,

and Malmberg-Calvo 2004).

The advantages of the competitive subsidy model are the

following:

• The government achieves its goals while leveraging the

private sector’s skills, expertise, and investment resources. 

• The private operator has a commercial interest in operat-

ing the network as efficiently and effectively as possible. 

• This approach is simpler than the consortium approach

because fewer parties are involved. If it does not succeed

initially, there is recourse to alternative operators or

alternative models. 

• Similar approaches have been used to promote the

rollout of rural access networks in sub-Saharan Africa.

There is also relevant experience with similar struc-

tures from other sectors that could provide useful

benchmarks.

The disadvantages are the following:

• Government support to specific operators may under-

mine competition. 

• It can be difficult to obtain accurate information on the

performance of licensees and to impose penalties for

failure to deliver. 
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EASSy is a submarine fiber-optic cable from South Africa to Sudan, with connections to 10 coun-
tries along its route. The system’s termination points will connect to the global communications
network. The project has been developed by a consortium of more than 20 telecommunications
operators, mostly from East and Southern Africa, with support from the International Finance
Corporation, European Investment Bank, African Development Bank, Agence Française de
Développement, and Kreditanstalt für Wiederaufbau.

The system has been designed to minimize the problems associated with the absence of
effective competition and regulation. This is done through a special purpose vehicle that is a
member of the consortium and owned by a group of smaller operators from the region. This
special purpose vehicle is allowed to sell network capacity in any market in the region on an
open-access, nondiscriminatory basis—providing competition to other members of the
consortium. The agreements that established the special purpose vehicle require it to pass
through to customers any cost savings arising from increased traffic volumes. These mecha-
nisms for competition and pass-through of cost reductions are intended to lower prices and
increase access. 

Source: Author. 

Box 4.5 A Shared Model for Backbone Infrastructure Development in
East Africa



• If the backbone operator has any financial connection to

downstream operators, it will have an incentive to

discriminate in favor of them. 

• It can be politically difficult to justify large public subsi-

dies to private companies in which the government does

not maintain an equity stake. 

France provides an example of this type of public-

private partnership used to develop backbone infrastruc-

ture (box 4.6).

3. Other incentive-based private sector models

All countries require operators to pay taxes and levies that

typically consist of general taxes—applicable to all compa-

nies in the economy—and sector-specific taxes or levies.

One common levy is a contribution to universal service or

access funds. Such contributions are usually calculated as a

percentage of revenues and are collected annually from

operators. In most cases, these funds are intended to be

used to subsidize access to services in rural areas. But in

many countries they are not used effectively, often remain-

ing undisbursed by the government and sometimes

diverted for other uses. 

Governments can give operators an incentive to develop

backbone networks in commercially unattractive areas by

offering to reduce these levies in exchange for the operators

meeting specific targets. This can be done on a competitive

basis—a limited number of companies are awarded the levy

reduction and they have to compete for it, or it could be

available to all. Such “pay-or-play” schemes are not common

in the telecommunications sector but have recently been

receiving increasing attention (box 4.7). 

The advantages of other incentive-based private sector

models are the following:

• Private companies own and operate the networks,

increasing the likelihood that they will be managed effi-

ciently and effectively. 

• The government can specify the type of network that it

requires and the terms on which services are sold. 

• No cash changes hands between operators and the

government.

• Government retains the option of penalizing any failure

to meet obligations by removing the financial incentive

(that is, making them pay, instead of play). 

The disadvantages are the following:

• Any network built under such a scheme would be

privately owned by operators competing in the market,

and these operators would have strong incentives to

discriminate against competitors. Thus, this option

would require strong monitoring and regulation.
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Limousin is a rural region in central France with limited broadband services. To raise access to
urban levels, the government launched the DORSAL project to develop a backbone network
capable of delivering access to high-speed Internet. The project is structured as a public-private
partnership with a 20-year concession to build and operate a backbone network and to
construct a broadband wireless network using worldwide interoperability for microwave
access (WiMAX) technology and capable of supporting high-speed, value added services. The
project will cost 85 million euros, split between the public (45 percent) and private (55 percent)
sectors. The fiber-optic backbone network was completed in mid-2007 and downstream
competition has developed. Customers in the project area now have access to third-party serv-
ice providers offering a wide range of broadband services, such as Internet protocol television
(IPTV), voice-over-Internet protocol (VoIP), and high-speed data services, in competition with
France Telecom.

Source: Ingénieurs Conseil et Economistes Associés 2008. 

Box 4.6 A Public-Private Partnership for Backbone Infrastructure in
France 



• Pay-or-play schemes may sometimes limit competition in

a particular area since the winner will be operating with a

government subsidy.

• It can sometimes be difficult to ascertain precisely the

amount of financial support that the government is

implicitly giving operators through a pay-or-play scheme.

Conclusion

As the pace of broadband development accelerates globally

and economies adapt to better and more widespread

connectivity, the importance of broadband connectivity

will continue to grow. Thus, the widening gap between

sub-Saharan Africa and other developing countries is a major

policy issue for many countries in the region. Most incum-

bent operators in sub-Saharan African countries are not

strong enough to be an effective backbone network of last

resort. Thus, the model of market liberalization and regu-

lation of access to the incumbent’s network—which has

been successful in the European Union, North America,

and increasingly in Asia and Latin America—is not directly

relevant in the region. The main challenges facing policy

makers in the region are ensuring that entrants have access

to existing infrastructure developed by private operators

and that networks are built in areas where commercial

operators are not currently willing to invest. Both objec-

tives have to be achieved without discouraging the private

sector from investing in network infrastructure.

This chapter has outlined a market-based approach to

policy for the development of backbone networks in sub-

Saharan Africa. This approach harnesses both the invest-

ment resources and operational expertise of the private

sector to help meet public policy goals, reducing financial

and operational burdens on the public sector. It also builds

on the model of infrastructure competition that has been

very successful in other segments of the communications

market in sub-Saharan Africa. Thus this chapter is consis-

tent with the general approach to ICT that has been

adopted in most countries in the region.

Still, the detailed design and implementation of the

public-private partnership models discussed here will require

innovation by governments and regulators in the region.

There are few clear, off-the-shelf examples from other parts

of the world that can be directly transposed into the sub-

Saharan African context. But this dearth of ready-made

examples can be considered an opportunity rather than a

problem. It provides policy makers with an opportunity to

tailor policy solutions suited to their specific challenges.
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Since it launched its first broadband policy in 1999, the Swedish government has provided subsi-
dies for broadband rollout through several programs, including tax incentives for operators build-
ing networks in rural areas and grants to municipalities to build fiber-optic networks. The total
value of these subsidies is an estimated $820 million. This policy has been quite successful and
a government survey in 2007 found that, taking into account both wireless and wireline access,
Sweden was coming close to 100 percent coverage of broadband. However, a government-
appointed committee in 2008 determined that 145,000 people and 39,000 businesses still did
not have access to wireline broadband (i.e., fiber, DSL, or cable) and recommended that govern-
ment spend another $500 million on grants to municipalities and operators to invest in high-
speed networks. 

The financial incentives for infrastructure development provided by the government have
been part of an overall package of policy measures used to promote broadband that includes
stimulating competition, subsidizing network rollout in high-cost areas, encouraging munici-
palities to develop operator-neutral backbone networks, and promoting the use of state-owned
businesses to develop fiber-optic infrastructure.

Source: Atkinson, Correa, and Hedlund. 2008. 

Box 4.7 Sweden’s Incentive-Based Mechanisms for Developing 
Backbone Networks



Notes

1. Definitions of broadband vary, and no single definition is

universally accepted. This chapter defines broadband as an

Internet connection that is always on and provides a down-

load speed of at least 256 kilobits per second. 

2. Population-weighted average price of cheapest broadband

package. World Bank staff calculations based on data from ITU

(2007).

3. India’s regulatory authority reported that the average cost of

broadband was $12–$18 a month (assuming usage of three

hours a day; TRAI 2006).

4. Simple average of monthly subscription prices in U.S. dollars

in all OECD countries as of October 2007.

5. This estimate is based on discussions with operators.

6. This figure for terrestrial infrastructure is an underestimate

because data were not available for some operators. In addi-

tion, the data in this section are for 47 sub-Saharan African

countries but exclude South Africa because its backbone

network infrastructure is highly developed and unrepresenta-

tive of countries in the region. 

7. The key metrics used to measure the adequacy of terrestrial

backbone network infrastructure are length (in kilometers)

and capacity (in megabits per second). Satellite links are also

measured in terms of capacity, but the distance between two

nodes on the network is irrelevant.

8. This is changing, however. The commercial success of mobile

operators in sub-Saharan Africa, increases in traffic arising from

a growing customer base, and a shift in strategy toward more

data services have led more operators to consider investing in

fiber-optic networks that once were considered too financially

risky.

9. Defined as the population living within 10 kilometers of a

backbone network node.

10. This approach to backbone policy is analogous to the standard

approach for analyzing telecommunications access in rural

areas, where policies are designed to narrow two “gaps”––the

market efficiency gap and the market access gap. The first gap

is addressed by improving the functioning of the market; the

second requires external financial support.
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G
overnments in both developed and developing

countries are taking active steps to leverage the

potential of information and communication

technology (ICT) to improve the efficiency, effectiveness,

and accountability of public sector organizations. In many

countries, harnessing the power of ICT is a critical element

of achieving goals to improve governance. As of 2003, 70–90

countries had national e-strategies, with e-government the

most common area of focus (World Bank 2006).1

E-strategies generally define e-government as the

provision of services and information by electronic

means through an integrated conduit. A number of devel-

oping countries have adopted e-government, and while

there are several success stories, a high failure rate—more

than 50 percent—has also been reported (Heeks 2003b).

In fact, ensuring robust performance by large-scale infor-

mation systems has proven to be a challenge even for

countries with highly sophisticated technical skills.

Given such a high level of risks and the substantial

financial resources often required, investment decisions

about e-government should be based on realistic estima-

tions of the expected value and costs involved. But measur-

ing the value of e-government is not a simple task. While

the returns of ICT investments in the private sector can be

measured by their contributions to the firms’ profits, the

value expected from ICT in the public sector accrues to

stakeholders in many different ways and cannot always be

measured in monetary terms. Thus, a first step toward

more strategic ICT investment planning is to develop a

framework for assessing the value derived from imple-

menting e-government projects. 

This chapter reviews recent efforts by various govern-

ments and researchers to define the value generated by ICT

use in the public sector primarily in developed countries.

Building on this understanding, the chapter presents an

assessment framework that can be used to estimate the value

delivered to different stakeholders from an e-government

project. This framework of ex post assessment is then applied

to five state- or municipal-level projects in India that used

ICT to improve the quality of public service delivery, using

data from a survey commissioned by the World Bank (Bhat-

nagar 2007). The assessment analyzes positive and negative

changes reported by citizens on the costs of accessing public

services and the perceptions of service and governance qual-

ity that came with the shift from manual to electronic serv-

ice delivery in the five projects. 

The chapter has three sections. The first reviews several

existing frameworks for assessing ICT investment in public

organizations and presents the argument for the framework

proposed in this chapter. The second section assesses the five

projects in India using the proposed framework. The final

section summarizes findings, analyzes some of the reasons

for the perceived impacts, and explores the application of

the proposed framework to ex ante assessments. 

Chapter 5

How Do Manual and E-Government
Services Compare? Experiences 
from India

Deepak Bhatia, Subhash C. Bhatnagar, and Jiro Tominaga



Research Review: Assessing Public
Sector ICT Projects

A significant number of academic and policy studies have

been conducted on effective methods to evaluate public

sector ICT projects. For example, United Nations Online

Network in Public Administration and Finance (UNPAN

2005) and Brown University (2007) provide macro-level

estimates of e-government activity using appraisal indexes

focused on supply-side, quantifiable measures such as

government Web presence, network coverage, institutional

and regulatory support, and human capital provision. These

assessments tend to focus almost exclusively on measuring

physical access to certain types of ICT without incorporating

issues such as affordability, appropriateness, ICT capacity

and training, and the regulatory and macroeconomic envi-

ronment (Bridges.org 2005).

A second group of studies, which have occurred in an

unsystematic manner and are largely anecdotal, provide

project-level evaluations with little prospect for synthesis

from past approaches. This group includes a considerable

number of case studies of ICT projects, often commis-

sioned by international development institutions, research

institutes, nongovernmental organizations (NGOs), and

government agencies. A small number of studies in this

group have focused on project impacts in terms of how

they affect citizens and government agencies, though

their findings have seldom been linked to broader

national, regional, or global trends—for example, in

terms of changes in the approach to development and

governance policy (Grant 2005; Heeks 2003a; Madon and

Kiran 2002).

Recent research on information systems and manage-

ment has focused on the underlying change processes

involved in introducing ICT. Of importance here is the

evolving historical and institutional background in which

ICT projects are implemented, as the organizational back-

ground has been shown to influence the process by which

resources allocated for ICT projects lead to successful or

unsuccessful systems (Avgerou and Madon 2004). The grow-

ing body of literature on enterprise information systems

focuses on the process of change within projects. The infor-

mation systems success model presented by Delone and

McLean (1992) has been widely cited. This model is based

on an analysis of 180 papers and proposes six major, inter-

linked impact variables: systems quality, information qual-

ity, information systems use, user satisfaction, individual

impact, and organizational impact. Impact on individuals

was later broken down into economic benefits and social

benefits (Seddon and Kiew 1996).

The goals pursued by a public sector information tech-

nology (IT) system tend to be more diverse than those of a

private sector information system. Public sector agencies are

expected to achieve various objectives. Some of these are the

same as the private sector goals—for example, administra-

tive efficiency and operational effectiveness. But pursuit of

other public sector goals, such as fairness, transparency, and

support for public goods, adds complexity. Measuring the

impact of ICT investments in the public sector, therefore,

has been a difficult task.

A fundamental difficulty arises from the fact that for

many of the goals pursued and costs incurred, it is difficult

to apply market prices. In addition, measurement is

hindered by the need for government agencies to deliver

services to a wide range of constituents and by the complex-

ities arising from cross-agency contributions to final service

delivery (eGEP 2006). Thus, efforts to develop a framework

for assessing the effect of ICT applications in the public

sector need to encompass the benefits to multiple stakehold-

ers, including both users and implementing agencies. 

Policy makers around the world recognize these chal-

lenges. However, as ICT is penetrating the public sector

rapidly, they need to find practical solutions that will help

them make appropriate IT investment decisions and demon-

strate reasonable returns on investment to constituents. 

Diverse approaches have been taken thus far. For

example, MAREVA (méthode d’analyse et de remontée de

la valeur, or method of analysis of and value enhance-

ment) developed by France’s Agence pour le Développe-

ment de l’Administration Electronique (Electronic

Administration Development Agency) with help from

BearingPoint, relies on return on investment calculations

to measure project impact. The WiBe Economic Effi-

ciency Assessment methodology used by Germany’s

federal administration calculates economic efficiency in

monetary terms, taking into account several aspects of IT

project costs and benefits: project urgency, qualitative and

strategic importance, and qualitative effects on external

customers. Under the WiBe methodology, a measure is

considered economically efficient if a positive capital

value is achieved over the calculation period, usually five

years for IT projects (Germany, Federal Ministry of the

Interior 2004). 
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The U.S. government’s Performance Reference Model

builds on value chain and program logic models to reflect

how value is created as inputs (such as technology) and are

used to create outputs (through processes and activities),

which in turn affect outcomes (such as mission, business, and

customer results). And in Australia, the link between user

demand and value generation is a key underlying principle of

the Demand Assessment Methodology and Value Assessment

Methodology. The methodologies are based on the realiza-

tion that consideration of demand forces enables the govern-

ment to assess services from the perspective of users. 

All these government methodologies broadly focus on

the same dimensions. They offer two levels of assessment:

first, in terms of how projects provide a business case justi-

fication for expenditure and whether they meet the targets

set for them, and second, in terms of how projects meet the

goals of the agencies concerned and, in turn, how that helps

achieve wider government strategies. These assessment

frameworks are guided by the strategic outcomes pursued

by governments, representing broad policy priorities that

drive government activities.

The framework used in this chapter builds on these

recent studies and government attempts to assess ICT proj-

ects in the public sector. The recent studies described above

indicate the diverse nature of benefits pursued by the public

sector through ICT investments. They also suggest the diffi-

culty of quantifying the benefits of public sector services.

There is a significant emphasis on the links between ICT

investments and overall policy objectives. To address these

challenges and needs, this chapter defines key stakeholders

as users and service providers, specifies the intended benefits

to them, and measures the direction of effects using surveys. 

In defining expected benefits for users, reductions in

costs of accessing services and improvements in the overall

quality of services and governance—both of which are based

on the perspectives of users—are key measures of perform-

ance. For agencies implementing projects (that is, service

providers), increases in transactions and revenues and

reductions in costs of providing services are key elements of

better performance. The main indicators for these perform-

ance measures are summarized in table 5.1. 

In addition, the design of the survey and the methodol-

ogy for measurement add some unique features for e-

government in developing countries. These features are:

• Services are delivered in public centers by operators

across computerized counters connected to back-end

databases. Because citizens do not access services on their

own through portals, Internet surveys are not an option

for collecting data on their experiences with the system.

Thus, face-to-face surveys were conducted. 

• Reducing corruption is an important goal of many e-

government projects, so survey instruments incorporated

ways of measuring payments of bribes in addition to

other elements of performance.

• Since the quality of record keeping and management

information systems is generally poor in the manual

systems used by government agencies, a relatively high

reliance on perceived changes (rather than disaggre-

gated data) on costs, transaction volumes, and revenues

is required. 

Survey respondents were asked to compare current serv-

ices with their recollection of manually delivered services.

This, however, is evidently not the ideal way of measuring

changes. The survey used in this chapter adopted this

approach because the baseline data prior to the introduc-

tion of e-government were lacking. Some data on transac-

tions and revenues before computerization were available

from implementing agencies. However, information on

operational costs was not fully available.

This assessment therefore extrapolated changes in opera-

tional efficiency using an additional survey of supervisors

who make day-to-day decisions on the operations of the five

projects. These supervisors were asked to provide their

perceptions of general trends in matters such as employee

workloads and the number of workers involved in delivery

services.2 The latter is particularly important because labor

tends to be the largest cost in service-oriented activities. 

Analysis of Five E-Government 
Projects in India

The following sections apply the framework described above

to analyze five projects in India that aimed to improve the

quality of public service delivery through e-government.

The services provided by these projects vary—from issuance

of land records for farmers, to registration of property sale

and purchase deeds, to payment for public utility services, to

payment of taxes. A common feature of these projects is that

they are intended to improve public services through

computerization of service delivery points. Because these are

locations where citizens have direct contact with public
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sector organizations, they are quite significant in shaping

citizen perceptions of public services. The five projects

assessed in this chapter are as follows: 

• Bhoomi. This project has been operational since 2001. At

the time of the survey in 2006, 203 kiosks in the state of

Karnataka were delivering two online services: issuance of

records of rights, tenancy, and crop inspection register

(RTC) and filing of requests for mutation (changes in

land ownership) for affecting changes in land records.

• Karnataka Valuation and E-Registration (KAVERI).

KAVERI has been operational since 2003. By 2006, 201

offices of the subregistrar in Karnataka were delivering

three key services: registration of property sale and

purchase deeds, issuance of nonencumbrance certificates,

and issuance of copies of previously registered deeds.

• Computer-aided Administration of Registration Depart-

ment (CARD). CARD was launched in 1998. By 2006, 387

offices of the subregistrar in Andhra Pradesh were deliv-

ering the same three online services provided by KAVERI.

• eSeva. In 2002, 45 eSeva centers became operational in

Hyderabad, the capital of Andhra Pradesh. These one-

stop service centers now deliver 135 services from central,

state, and local governments and public utilities, and are

used by 3.1 million people per month at 275 locations in

190 towns.

• Ahmedabad Municipal Corporation (AMC) Civic Centers.

Launched in 2002, this project uses 16 civic centers to

deliver three important services: annual payment of

property taxes, issuance of birth and death certificates,

and issuance of shop licenses.

The framework presented in the previous section was

used to assess whether these e-government projects have

improved key measures of performance for public services.

The assessment is based on data collected through surveys of

randomly selected users and project supervisors in the

implementing agencies conducted between June and

September 2006. 

While ICT is an important component of these sample

projects, associated efforts such as changes in administra-

tive processes and introduction of more client-oriented

public services are also integral parts of the projects. As

mentioned earlier, this assessment largely relies on the

survey of stakeholder perceptions of public services before

and after these projects. It is not an evaluation of invest-

ments in narrowly defined ICT, which typically includes

hardware, software, and communication equipment.

Rather, it is a review of the outcomes of packaged efforts

involved in the transition from manual services to those

using ICT as a key component. 

User Evaluations of Manual and E-Government Serv-

ices

This section presents the data collected from the survey of

users. Data from 240–250 randomly selected users in eight

service centers were collected for each project. Questions

were asked to encapsulate their experiences using the
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Table 5.1 Performance Measures and Indicators for ICT Projects for Users and Service 
Providers

Stakeholder Performance measure Key indicator

Users Costs of accessing services Number of trips required to complete the
service

Travel costs, based on distance to 
service delivery site

Waiting times at service delivery site

Payments of bribes to receive 
satisfactory services

Quality of service and governance User perceptions of service quality, 
transparency, and accountability 
(five-point scale)

Implementing agencies Transaction volume and revenue Growth in transaction volumes 

Growth in revenues

Operating cost Supervisor perceptions of cost impact
Source: Data from surveys.



computerized service delivery systems as well as the previ-

ous manual systems. (Annex table 5A.1 provides a profile

of the respondents.) Respondents were asked to answer

about 120 questions related to the following: 

• Costs of accessing services, including the number and

cost of trips required to complete a service, the amount of

bribes paid to complete the service satisfactorily, and the

waiting time at the service center

• Overall quality of service, rated by a five-point scale, also

including questions regarding likely attributes to the

quality of service, for example, responsiveness of staff,

convenience of office location, office hours, and facilities

at the service center 

• Quality of overall governance, for example, transparency,

corruption, fairness of treatment, quality of feedback,

and levels of accountability. 

Respondents were also asked to rate the manual and

computerized systems based on a common set of 18 attrib-

utes covering cost of access, convenience, and quality of

service delivery and governance. 

Cost of accessing services. Access costs are a key measure of

the performance and accessibility of public services. In most

cases, computerized services are perceived as improvements

over manual services. The number of trips required to

complete a service fell in all five projects, with an average

reduction of 0.75 trip per user. CARD users claimed a

decrease of 1.38 trips—the largest reduction among the five

projects (figure 5.1). 

E-government helped achieve these improvements in

several ways. With manual services, users often were not sure

when the service they requested would be delivered. As a

result, they had to make several visits to the respective

government office to see if the requested services had been

completed. Computerization has made service delivery

more predictable. E-government systemizes the work flow

for delivering services, and automation makes each step

more efficient. For example, in CARD, the process of making

a manual copy of a 30–40-page registry document has been

replaced by scanning, making it possible for the agency to

adhere to promised delivery times. Moreover, delays at any

stage can be easily monitored and corrective action taken. 

Savings in travel costs depend on the number of trips

taken and the distance traveled per trip. For example, in the

Bhoomi project, the travel costs increased for many users

after computerization even though the number of trips was

reduced (figure 5.2). This is mainly because service delivery

sites were moved from village offices to taluka (an adminis-

trative division consisting of a number of villages, towns,

and possibly a city) headquarters. Consequently, many users

must travel farther to receive services, substantially increas-

ing travel costs. 

Waiting times at service sites decreased in all five projects.

For projects where the reduction in waiting time was statis-

tically significant (only Bhoomi RTC was not statistically

significant), the reductions ranged from 16.2 minutes

(AMC) to 96.2 minutes (CARD; figure 5.3). With manual

systems, users often had to wait in long lines to receive serv-

ices. The e-government system has increased the efficiency

of document processing. 
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Bribes paid to officials are another cost for users, because

bribes are often required to accelerate service delivery. Under

e-government projects, fewer users need to pay bribes than

under manual systems. The decline in bribery is more

substantial in some projects than others (figure 5.4). For

example, in the Bhoomi project, about 30 percent of users

paid bribes under the manual system—while less than 1

percent pay bribes in the e-government system.

The share of respondents among KAVERI and CARD

users who had to pay bribes continues to be high, despite

computerization, at 22 and 24 percent, respectively (see

figure 5.4). A more detailed study of one of KAVERI’s deliv-

ery sites suggests that bribery tends to occur when the 

e-government system experiences a breakdown. In the

specific case that was studied, there was a surge in property

transactions in an area being developed as a residential

estate. The e-government center had the capacity to handle

15–20 transactions a day, yet at peak load hundreds of clients

a day were seeking to register their property—leading to a

complete breakdown in e-government services and a surge

in bribes for accelerated transactions. Computerized sched-

uling of property registration may have led to an orderly

queue, but this feature was not part of the system design.

It is difficult to ascertain all the reasons for the sharp reduc-

tion in bribery in the Bhoomi project. But it appears that the

introduction of a first-in-first-out system for handling service

applications and an increase in transparency contributed to

this success (box 5.1).

Though the frequency of bribe payments has declined, the

average amount paid increased under every project (table

5.2). General inflation could be part of the reason, but higher

bribes also suggest that the complexity of the favors requested

through bribes may have increased under e-government. 

A qualitative study of each project would provide better

explanations for the variations in bribery across different

projects. It should be noted here that estimates of bribes are

less accurate than other results, because the sample of respon-

dents paying bribes was small, resulting in higher standard

errors in the bribe estimates.

The survey results presented in this section suggest that

e-government services have generally lowered access costs

for users. But the size of changes varies by project, and the

differences are partly caused by project design. For example,

travel costs increased significantly for users under the

Bhoomi project, due to the change in location of service

centers. This design was adopted in the initial phase until a

reliable communication infrastructure could be built to

provide services in rural areas—underscoring the binding

nature of infrastructure limitations on the impact of elec-

tronic service delivery. 

Quality of services. Users were asked to rate manual and

computerized services on a five-point scale. They consistently

rated the computerized service higher than manual service in

overall quality, and the higher ratings were found to be statisti-

cally significant (figure 5.5). eSeva exhibited particularly signifi-

cant improvement in service quality. Despite significant

reductions in the number of trips, travel costs, and waiting times,

KAVERI and CARD showed smaller improvement in perceived

service quality. 

Users were also asked to rate, using the same five-point

scale, 18 common attributes encompassing broad aspects of

service delivery for each project. These attributes included

elements such as service delivery location, accessibility,

convenience, cost, transparency, and service orientation.3
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The Bhoomi project recognized the existence of corruption (see Bhatnagar and Chawla 2007)
and sought to reduce it by reengineering many processes. All mutation requests must be
logged into the system by an operator, and such requests may subsequently be rejected after
formally recording a reason. A first-in–first-out system was also introduced to handle mutation
applications in the computerized system, thus removing the opportunity for officers to give an
application priority that was available under the manual system. To minimize resistance from
village accountants who stood to lose income from bribes, a fresh set of recruits was hired to
operate the kiosks. 

Bhoomi provides a complete audit trail—including biometric login—for any changes made
to the database, to ensure that actions can be traced. Anyone can get the copy of the records
of rights, tenancy, and crop inspection register (RTC) by paying a fee. Thus records become
transparent, as it is easy for landowners to verify data on the landholdings of neighbors. In fact,
farmers request nearly a quarter of RTCs, to verify the correctness of records for land they
own. At some locations touch-screen terminals can be used to view records.

The Bhoomi project had a vision for how the scale and scope of services will expand over
time. Although in the first phase farmers had to go to a specific Bhoomi kiosk to get the RTC,
11 centers have since been interconnected, and the data are also mirrored on a central server.
In addition, the RTC can be issued by private kiosks authorized to connect to the central data-
base. Bhoomi also exchanges information with KAVERI, making it mandatory for citizens who
buy or sell rural land to get land records modified. It is expected that the enhanced data
exchange will further increase transparency and accountability.

Source: Bhatnagar and Chawla 2007.

Box 5.1 Explaining the Bhoomi Project’s Success in Reducing 
Corruption

Table 5.2 User Reports of Bribes Paid to Functionaries and Intermediaries/Agents, by Project 

System

Bhoomi

KAVERI CARD eSeva AMCRTC Mutation

Amount of bribes paid to officials (rupees)

Manual         48.7           39.6       215.1       726.8       200.0         83.3

Sample size           71             46             81             65               1               8

Standard error         5.13           1.95       26.96       137.98           n.a.       18.32

Computerized           50           200           576       1,094               0           150

Sample size             2               1             51             55           n.a.               2

Standard error         n.a.           n.a.     78.149   224.380           n.a.     50.000

Other amounts paid to intermediaries/agents (rupees)

Manual         39.4           46.1         91.9       256.4               0         77.3

Sample size           62             53             24             78           n.a.             11

Standard error         1.71           3.58         11.43       23.76           n.a.         7.87

Computerized         78.8           50.0       200.8       398.6               0         60.0

Sample size             4               1               8             72           n.a.               1

Standard error       41.25           n.a.       74.72       40.79           n.a.           n.a.

Source: Data are from surveys.

Note: n.a = not applicable. 



A weight was assigned to each attribute based on the propor-

tion of respondents who selected the attribute, and weighted

scores were calculated for each attribute as the product of

the weight and the difference between the average scores for

the attributes under manual and computerized systems. The

sum of these differences denotes the improvement in

composite scores of computerized service delivery. 

The results indicate that the Bhoomi project shows the

greatest improvement, despite its manual version having the

lowest score (figure 5.6). eSeva also shows a significant

improvement, as its computerized service centers are rated

close to “very good” in the composite score. KAVERI and

CARD indicate only marginal improvements over manual

systems, consistent with the low ratings they received for

overall service quality. 

Differences in user satisfaction among projects may be

explained by a variety of internal and external factors. In

some projects IT-enabled improvements were closely

aligned with the attributes of public service delivery consid-

ered important by users. For example, the survey asked

respondents to list the three factors they considered most

important for the respective services. The most frequently

cited attributes were related to transactional efficiency, such

as increase in convenience, reductions in visits and waiting

times, better governance (e.g., less corruption), and better

quality of service (e.g., reduced error rates and increased

convenience) (table 5.3).

Users of KAVERI showed a strong preference for less

corruption, increased transparency, error-free transac-

tions, and shorter waiting times. CARD users also showed

a  preference for less corruption as well as for increased

convenience, shorter waiting times, and fair treatment by offi-

cials providing services. But the design of the KAVERI and

CARD projects provided little focus on reducing corruption.

Thus, it is not surprising that perceived improvements in

service quality were small in these two projects. 

In addition to differences among projects, the survey

results suggest variations in performance within projects.

Earlier analyses of client impacts were based on the total

number of respondents, typically surveyed in eight loca-

tions. Data were analyzed to understand if there were differ-

ences by location of service facility on a few key dimensions

across all projects. For improvements in composite scores,

there is significant variation among the KAVERI, AMC, and

Bhoomi projects. Variations in the CARD project are small

because improvements were marginal. In eSeva, the overall

improvement was significant, but variations among service

delivery sites are small. 

Variations in service quality are largest among Bhoomi

service kiosks. The key indicators of surveyed Bhoomi serv-

ice kiosks are shown in table 5.4. Kiosk 4 had the largest

deterioration in composite score, with users indicating 0.58

point deterioration in overall performance relative to

manual systems.
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The last row in table 5.4 shows the incidence of power

supply breakdowns based on responses from three to four

operators at each kiosk (half of all operators working at the

kiosk). In kiosks 1, 3, and 4, which rate relatively poorly on

composite scores and preference over manual systems, more

operators reported that power supply breakdowns occur

often. This suggests that variations in power supply

contributed to the composite score rating and preference for

e-government under the Bhoomi project. 

Recognizing the significance of the quality of available

infrastructure to users’ perceptions of services, service deliv-

ery site operators were surveyed to understand the quality of

infrastructure in these projects. Operators were asked about

the frequency of system breakdowns, such as failures in

power supply, connectivity, hardware, and software. The

results are predictable, with urban projects such as AMC and

eSeva showing better infrastructure than the Bhoomi project

where centers are in semiurban areas (figure 5.7). This

implies that KAVERI and CARD, which were rated rela-

tively low on all the aspects assessed, are not especially

prone to system failures. The Bhoomi project, which

substantially reduced the incidence of bribery and had the

largest improvements in user perceptions, experienced more

technical problems than KAVERI and CARD. Although the

quality of infrastructure is important, its impact on user

perceptions of service delivery was largely contained. 
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Table 5.3 Users’ Top-Four Desired Features of Services, by Project

Project Features

Bhoomi Error-free transactions, reduced delays in transactions, shorter waiting times, and fewer visits 

KAVERI Less corruption, increased transparency, error-free transactions, and shorter waiting times

CARD Increased convenience, shorter waiting times, less corruption, and fair treatment

eSeva Increased convenience, shorter waiting times, more convenient time schedules, and fair treatment

AMC Increased convenience, less corruption, greater transparency, and good complaint handling system

Source: Data are from surveys.

Table 5.4 Variations in Service Quality across Seven Bhoomi Project Kiosks

Indicator Kiosk 1 Kiosk 2 Kiosk 3 Kiosk 4 Kiosk 5 Kiosk 6 Kiosk 7 Average

Number of mutations 
per year     4,860     6,880     9,888     15,564     54,132     11,491   32,050   16,861

Average distance of 
users to kiosk (kilometers)         21         15           23           21           12           15           12         17

Composite score difference
(five-point scale)       0.14       1.17       –0.01       –0.58         2.14       2.68         1.92       1.60 

Travel cost saved (rupees)   –148.9   –119.1     –140.0     –460.0       –79.6       –38.8       –33.8     –81.4

Waiting time saved (minutes)     –51.8     –30.0       45.0       –60.0         51.3       116.0       54.1       41.2 

Preference for computerization
(percent)       69.7       62.1       66.7       40.0       98.3       100.0       100.0       79.3 

Power supply breakdown 

All the time 0 0 0 0 0 0 0 0

Often 42.9 0 50.0 33.3 0 0 0 20.8 

Sometimes 28.6 100.0 50.0 66.7 100.0 75.0 100.0 66.7 

Rarely 28.6 0 0 0 0 25.0 0 12.5 

Never 0 0 0 0 0 0 0 0

Source: Data are from surveys.

Note: Data for kiosk 5 were collected from two centers located in the same district and a sample of 60 (twice that of the other kiosks).

Location



Implementing Agencies of E-Government Projects

For implementing agencies, a major expected outcome of 

e-government is increased operational efficiency. This chapter

examines trends in the amount of fees and taxes collected, the

number of transactions, and operating costs. Tracing accurate

cost and revenue data before the computerization turned out

to be an extremely difficult exercise, since only limited efforts

had been made by implementing agencies to produce such

data systematically. In addition, because computerization

projects are implemented as part of larger portfolios of public

services delivered by implementing agencies, it was often diffi-

cult for the agencies to separate costs of individual initiatives.

This lack of baseline data made it impossible to accurately

identify status before computerization. 

Despite the limitations, the information available at the

time of this study is summarized in table 5.5. It suggests that

both the number of transactions and the revenues from taxes

and fees increased quite substantially in most cases. The data

for KAVERI and CARD, however, were more complete with

respect to the situation before computerization. In both proj-

ects, considerable increases were recorded for the year when

computerized services started. Though some of the transac-

tion and revenue increases might be due to e-government, it

was not possible to establish an unambiguous relationship.

For example, eSeva’s integrated service centers provide

multiple services from different government departments at

one location. This makes it more convenient for users to pay

utility bills, which is why the number of transactions

increased so quickly. Manual systems required citizens to visit

different service centers operated by individual departments.

Similarly, the increased revenues collected by CARD and

KAVERI could be the result of improvements in the collec-

tion of stamp duties and the introduction of more transpar-

ent, rule-based processes for valuing property. 

Given the lack of comprehensive data, the study tried to

gauge the effects of computerization on implementing agen-

cies through a survey of 85 supervisors of the five projects.

These supervisors manage day-to-day operations of the serv-

ice centers and are in a good position to track how 

e-government affects operational efficiency. The survey asked

supervisors their perceptions of changes in costs, governance,

and work efforts, using a five-point scale. The results suggest

that the supervisors surveyed did not perceive a significant

decrease in key components of operating costs, namely, those

related to labor, facilities, and communications. More than

half of the supervisors said that labor costs either remained

the same or increased (figure 5.8)4 and that labor is the major

component of operating costs for these services.

A separate review of KAVERI and CARD, however, reveals

a different picture, suggesting that operational efficiency has

improved in both projects. Total costs as a percentage of fee

revenue fell from 6.5 percent to 4.2 percent between 2003/04
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Table 5.5 Impact of Computerization on Agency, by Project
(percentage of annual growth)

Indicator

Bhoomi

KAVERI CARD eSeva AMCRTC Mutation

Tax revenues           n.a. 28.7 24.0 n.a. 44.7

Transaction fees         22.2 87.8 11.6 24.7 120.2 17.5

Number of transactions         22.2 87.8 10.6 16.8 87.7 38.0

Source: Data are from surveys. 

Note: The years for current and base figures for tax revenues, transaction fees, and number of transactions vary for each project accord-
ing to project starting date and data availability. Growth rates are annualized. n.a.= Not applicable.



and 2005/06 for KAVERI, and from 5.2 percent to 3.7 percent

between 2002/03 and 2004/05 for CARD. But available data

are not sufficient to ascertain whether similar improvements

occurred in the other projects. 

Part of the ambiguous results in efficiency gain may be

explained by the level of process changes implemented in

these projects. Most supervisors reported that the extent of

reengineering and integration of services was moderate

during the computerization process (figure 5.9). Business

process change is a challenging task for any organization,

particularly when it involves workforce reductions. Moreover,

public organizations generally have fewer incentives for cost

efficiency than do private firms.

Still, process change is a key driver for increasing effi-

ciency in any institution. It forces agencies to review

workflow and approval procedures, with the goal of

implementing better processes enabled by technology

that was not available when existing processes were devel-

oped. Automating arcane, inefficient processes with IT

would have little impact. The mixed efforts in business

process change and the lack of systematic tracking of cost

data may be rooted in the low priority that implementing

agencies place on increasing operational efficiency. 

Supervisor perceptions on changes in rent-seeking

behavior corroborate user perceptions on bribery. An over-

whelming proportion of supervisors think that corruption

has decreased since computerization. They sense that discre-

tionary power—through means such as denying services to

citizens—has narrowed (figure 5.10). They are also more
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aware of the need to comply with service standards specified

in citizen charters. Their perception of the increase in data

accuracy is consistent with the reduction in error rates

reported in the user survey.

Limitations of This Assessment and Areas for 

Further Research

This chapter assesses five e-government projects primarily

through surveys of service users and providers. Though the

study generated a rich data set providing insights on how

these projects are functioning, there are limitations. First,

the study of impacts on users relied on assessments of

manual and computerized service delivery systems through

a survey of users familiar with both systems. These users,

however, had to rely on their memories when assessing the

manual systems. In cases where computerized systems were

introduced many years ago, memories could be inaccurate.

And since four of the five projects have replaced manual

delivery with computerized processes, most current users

have no option of accessing services manually. Moreover, a

lack of reliable baseline data on operational performance

from implementing agencies prevented the study from

identifying changes in the operational efficiency of the

service providers. In addition, the surveys would have

yielded more robust results had they used larger samples.

Second, a more detailed analysis of the overall enabling

environment, which could influence the performance of the

implementing agencies and delivery systems on the indica-

tors used in this assessment, would have helped separate the

effect of computerization from certain factors. These include

the existence and quality of government strategies for e-

government, the amount of political and popular support

for improving public sector organizations, the overall

macroeconomic situation, and access to telecommunication

and IT services. 

While recognizing these limitations, the study was able to

establish that a very large number of users prefer computer-

ized service delivery systems and provide some explanations

for this preference. The five projects analyzed succeeded in

reducing some key costs for users in accessing public serv-

ices, including the number of trips to and length of waiting

times at service delivery locations (table 5.6; see annex table

5A.2 for more detailed results). The frequency of paying

bribes to service officials has also fallen. But in some cases,

travel costs have increased substantially because the number

of service delivery points fell after computerization. 

Users appear to recognize the improvement of comput-

erized over manual services, as they consistently rated the

computerized services to be of higher quality. While users’

desired attributes of services related to the five projects

differed, the attributes cited most often were increased trans-

actional efficiency and improved governance and quality.

Although the revenues of implementing agencies increased,

available information makes it uncertain whether this change

is due to computerization. And based on the survey of agency

supervisors, computerization has had an ambiguous effect on

operational efficiency. Supervisor observations that room for

discretion and corruption decreased since computerization

corroborate the findings on user behavior—that is, fewer

bribe payments. 

Some of these benefits of computerization were achieved

across all five projects, which were implemented independ-

ently in diverse environments. Although the results of the

study should be interpreted with caution, they point to the

potential of ICT use in improving public service delivery.

For further confirmation of this potential, the costs and

benefit of ICT investments need to be studied in more proj-

ects and in different countries.

Given the experiences and lessons from the assessment in

this chapter, it is suggested that future attempts to measure
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Table 5.6 Summary Results of User Survey, by Project

Indicator

Bhoomi

KAVERI CARD eSeva AMCRTC Mutation

Number of trips saved       0.48           0.47           1.20         1.38 0.29       0.65

Travel costs saved (rupees)   –79.96       –81.38       116.68       39.63 9.34     21.85

Waiting times saved (minutes)       4.23         41.21       62.92       96.24 18.50     16.16

Difference in overall service
quality score (five-point scale)       0.76           0.95         0.32         0.48 0.95       0.70

Source: Data are from surveys.



the impact of e-government explicitly incorporate two

additional dimensions. First, they should include more

comprehensive analysis of the enabling environment and

the external factors that have potential effects on outcomes;

and second, they should provide a thorough examination

of project components to clarify interventions that gener-

ate positive outcomes. The proposed conceptual frame-

work, summarized in table 5.7, is quite similar to the

hierarchical layers used in the measurement frameworks

developed by some governments presented in the research

review of this chapter.

Conclusion

This chapter has tried to ascertain the size and direction of

impacts of selected electronic service delivery projects in

India. The literature review of impact assessments revealed

that frameworks used by several governments should focus

more on the impact that ICT can bring to implementing

agencies. Yet the beneficiaries of electronic service projects

are primarily citizens and businesses that use them. Thus,

this chapter proposes a framework that reflects the benefits

and costs for users as well as implementing agencies. 

The assessment framework was used to undertake ex post

assessment of ongoing projects. The basic concept should be

applicable for ex ante evaluation, which aims to arrive at

realistic estimates of the nature and scale of improvements

anticipated from planned projects. Ex ante evaluation would

require that certain assumptions be made. For example, the

extent and adoption rate of user demand need to be esti-

mated. Project designs and investment levels must be

commensurate with anticipated benefits to users. In addi-

tion, the quality of the enabling environment should be

assessed to gauge the expected impacts of planned projects

(see table 5.6). Detailed surveys at the initial stages of proj-

ect planning, to establish the preproject costs of accessing

services and the quality of services, would eventually help

establish a baseline from which improvements can be

projected and future monitoring processes designed. 

This chapter has identified several factors that could be

critical for successful e-government projects in developing

countries. First, it showed that service centers played an

important role in determining success in the sample projects,

due to the fact that most service users in the projects analyzed

do not have Internet access at home. Thus, service delivery

through computerized service centers is essential to reach
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Table 5.7 An Assessment Framework for E-Government

Goal Example of performance indicators Key feature of the enabling environment

Outcomes

Increased efficiency 

Increased transparency and
accountability 

Higher-quality public services

Better access to services

Financial and time savings in 
government activities

Public perceptions, such as user
satisfaction and score cards

Financial and time savings for 
citizens 

Increased public service timeliness
and responsiveness

Reduced errors 

Financial saving per transaction

Overall e-government strategies 

Political and popular support for 
cross-agency coordination and public 
sector reform

Telecommunications infrastructure and
cost structures for increasing ICT access 

Supportive legal and regulatory 
frameworks

Balances with competing priorities (such
as roads and education)

Macroeconomic changes

Outputs

Reengineered processes

New ICT systems

Increased service coverage

Comparisons of old and new 
business processes

Technical reviews of IT infrastructure,
applications, and performance

Variety of available services

IT support capacity

Service training

Source: Data are from surveys.
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Table 5A.1 Profile of Respondents to User Surveys on E-Government Projects

Bhoomi KAVERI CARD eSeva AMC

Number of respondents 242 237 232 253 239

Nature of clients Farmers Property 
owners

Property 
owners

Urban 
dwellers

Urban 
dwellers

Education

Illiterate 36.78 27.00 9.91 3.95 2.09

Schooled 52.07 55.70 58.62 57.71 63.18

Graduate 11.16 17.30 31.47 38.34 34.73

Profession

Workers 90.91 69.20 38.79 33.99 17.15

Business 4.13 12.24 34.91 27.27 45.19

White collar 1.65 6.75 10.34 22.53 17.15

Supervisor 3.31 11.81 15.95 16.21 20.50

Average annual income (rupees)

Less than 5,000 92.15 71.73 43.10 40.71 15.07

5,000–10,000 5.79 19.83 44.40 42.69 65.75

More than 10,000 2.07 8.44 12.50 16.60 19.18

Location

Urban 28.93 32.49 70.26 100.00 100.00

Rural 71.07 67.51 29.74 0.00 0.00

Source: Data are from surveys.

Table 5A.2 Summary of Findings of User Surveys on E-Government Projects

Indicator

Bhoomi

KAVERI CARD eSeva AMCRTC Mutation

Number of trips saved 0.479 0.473 1.200 1.384 0.285 0.654

Standard error 0.139 0.152 0.119 0.115 0.089 0.145

Significance *** *** *** *** *** ***

Travel cost saved (rupees) –79.958 –81.381 116.684 39.632 9.342 21.853

Standard error 5.083 11.305 18.103 6.317 2.228 5.256

Waiting time saved 
(minutes) 4.230 41.206 62.915 96.240 18.498 16.164

Standard error 9.433 9.149 7.003 7.950 1.642 1.579

Significance Not 
significant

*** *** *** *** ***

Difference in overall 
service quality score 
(five-point scale) 0.756 0.946 0.316 0.475 0.947 0.700

Standard error 0.067 0.078 0.037 0.046 0.044 0.049

Significance *** *** *** *** *** ***

Source: Data are from surveys and authors’ analysis.

Note: *** Significant at the 99 percent confidence level.

Annex: Information from User Surveys on E-Government Projects in India



target audiences. This situation is similar in many other

developing countries; how the service centers in the sample

projects are operated might be a model that other countries

should consider. India’s government is implementing a

National E-Government Program at an estimated cost of

$5.5 billion to address the access issue (Seshadri 2007). Part

of this ambitious plan is to create 100,000 citizen service

centers in rural areas by expanding networking infrastructure.

This chapter’s assessment also suggests that in order to

ensure public support, e-government project design incor-

porate attributes considered important by users. Thus,

efforts to analyze user needs and demand should precede

e-government project design. The quality of supporting

infrastructure—such as power supply—is also important

to the success of e-government projects. In the five Indian

projects studied, service centers with more frequent power

outages were rated lower by users. Power supply capacity

is often taken as a given by e-government project planners

because it is not possible to dramatically improve it in a

short period. Additionally, the level and quality of Internet

service are fixed in many areas. Project design should be

adjusted to such given conditions. If satisfactory outcomes

from electronic services cannot be expected due to limited

capacity of supporting infrastructure, alternative methods

based on manual procedures should be explored. 

Finally, data from users and service operators indicate

that the five Indian e-government projects studied likely

helped reduce corruption in service delivery centers. There

can be many reasons for this outcome, but reductions in

discretionary power appear to make a major contribution.

Further studies on the extent of reengineering, improve-

ments in supervision, and other environmental factors can

help identify features that need to be built into the design of

e-government systems to reduce bribery. 

Notes

1. According to World Bank (2006), the United Nations Develop-

ment Programme estimates the number to be 90, while

McConnell International puts it at 70. 

2. Directly accounting operating costs before and after computeri-

zation was the preferred approach for measuring cost reductions,

though there was no reliable way to collect cost data before

computerization. It was also difficult to properly account for the

costs of different services. 

3. Common attributes included convenience of the location of

service delivery centers or offices; convenience of working

hours; simplicity of the design and layout of forms; clarity of

language used in forms and other written communication;

clarity and simplicity of processes and procedures; time and

effort required to receive service; courtesy, helpfulness, and

knowledge of staff; cost of receiving service; incidence of error-

free transactions; level of corruption; fair treatment; level of

transparency; system for handling complaints; accountability

of officers; quality of service area facilities; efficiency of queu-

ing systems; and protection of confidential data.

4. About one-third said that labor costs have decreased, while a

quarter said that they have increased. The remainder said that

labor costs have not changed.
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T
he term e-government (electronic government)

refers to the use of information and communica-

tion technology (ICT) to enhance the range and

quality of public services to citizens and businesses while

making government more efficient, accountable, and trans-

parent (Schware 2005). E-government goals may include

improving the following:

• Management of public finances, human resources, and

service delivery

• Access to and quality of public services, particularly for

poor people (World Bank 2003)

• Investment climates, including lowering regulatory

burdens and business-to-government transaction costs

• Government transparency and accountability.

Different e-government programs give priority to some goals

over others, in line with national development priorities. 

This chapter focuses on national institutions responsible

for leading, promoting, coordinating, and facilitating 

e-government programs. Given the many challenges of

moving e-government programs from aspirations to devel-

opment results in view of the fast-changing nature of tech-

nology and the need to constantly adapt to the changing

expectations of different stakeholders, this chapter identifies

the functions, models, and trends of e-government institu-

tions responsible for translating vision into reality. It provides

a survey of current e-government institutional practices and

takes steps toward systematically assessing institutional

options and innovations.

Context matters in institutional development (North

1990), and no single institutional model will fit all

 countries—developing or developed. Although govern-

ments share common challenges, they are starting from

very different points in e-readiness and administrative

development. Thus, they need solutions adapted to differ-

ent circumstances. In addition, evidence about the effective-

ness and impact of alternative institutional arrangements is

emerging only slowly. This chapter focuses on identifying

basic institutional models, and their strengths and weak-

nesses, rather than on prescriptions for best practices.

Much can be learned from good examples around the

world, emerging trends, and systematic assessment of

available options.

This chapter first highlights the importance of institu-

tional development for e-government programs. It then

identifies strategic institutional design issues in leading and

coordinating e-government. To help analyze trends in insti-

tutional arrangements, the chapter outlines key functions of

effective e-government institutions. Next, the chapter identi-

fies four basic models that countries have used to fulfill these

functions and compares the models’ strengths and weak-

nesses. It reports on emerging trends in the adoption of

institutional models and the use of institution-building

methods. The chapter concludes by emphasizing both the
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importance of best fit based on country circumstances and

the need for continued institutional innovation. 

Why Is Institutional Development So
Important for E-Government?

ICT is a useful tool that can enable public agencies to

change from routine-based, command-and-control organi-

zations that are inwardly focused on administration to

knowledge-based, networked, learning organizations that

are externally focused on service (OECD 2005). This shift

requires changes not only in front-end transactions and

delivery of services to clients but also in integration and

reengineering of back-end and core business processes in

and across government agencies.

That ICT can assist in such development efforts does not

mean that it will inevitably do so, or that it is easy to realize

the potential benefits. ICT is expensive and complex. It is

also a “disruptive technology.” It changes the ways bureaucra-

cies organize and work, power is distributed or controlled,

and information is shared or protected. E-government

 projects have a mixed record (Heeks 2003). The main barri-

ers are institutional—lack of leadership and the capabilities

needed to leverage ICT for development strategies and to

integrate ICT investments with organizational, process, and

skill changes. 

Moving to e-government is a major transformational

and change management exercise. It entails a managerial

revolution and an institutional and political reform process

facilitated by technology (Rubino-Hallman and Hanna

2006). Competent leaders and empowered institutions are

needed to overcome resistance to process and organiza-

tional changes, prioritize and manage complex investments,

change skills and mind-sets, coordinate across multiple

agencies and project portfolios, avoid duplicate efforts,

leverage economies of scale, and maintain a long-term

vision of transformation while insisting on concrete short-

term results. 

Many countries have made unsuccessful attempts to

deliver e-government programs. This is largely because they

lacked adequate institutional mechanisms for the programs’

creative design, effective implementation, objective evalua-

tion, and continual adaptation (Schware 2005). Even though

institutions play a decisive role in the formulation and imple-

mentation of e-government strategies and programs, they are

often treated as an afterthought. Some countries have ignored

the need to create umbrella agencies to coordinate highly

interdependent e-government activities. Others have lacked a

clear division of responsibilities between various government

branches and agencies, creating political and bureaucratic

obstacles for e-government and inhibiting the proper alloca-

tion of resources and policy coordination across government.

Yet others have overcentralized e-government management

under a single agency or ministry, contributing to a separation

between ICT policy and investment decisions and main-

stream development issues. 

Governments, supported by donors, have often resorted

to creating project implementation units to carry out new

investment programs, including e-government. The underly-

ing assumption is that e-government development is a one-

off project or a blueprint that can be designed by

international consultants and implemented by a temporary

project unit created specifically to follow the accountability

and governance requirements of the donor. Lacking a vision

of the leadership and institutional capabilities required for

sustainable development, such project implementation units

often reduce or crowd out (rather than complement) already

weak state capacity (Fukuyama 2004). Different donors may

work with different ministries and place their project imple-

mentation units within those ministries—reinforcing isola-

tion, fragmentation, and duplication of e-government

networks and applications. 

Developing e-government, however, is a process, not a

product or a blueprint. It is a continuous process of policy

development, investment planning, innovation, learning, and

change management (Fountain 2001; Ramsey 2004). This

process must fit with and respond to a dynamic development

strategy that supports evolving national goals and creates

sustained institutional reforms and public service improve-

ments. The challenge is to build effective governance and

institutional frameworks for ICT-enabled public sector

modernization and make the new competencies part of the

country’s human and institutional resources.

Moreover, the institutional culture and governance

frameworks of the public sector sometimes do not fit well

with the aims of innovation and transformation and the

modalities of an integrated approach to e-government.

Current arrangements often emphasize stability, a silo mental-

ity, an inwardly focused bureaucracy, separation between the

public and private sectors, and the isolation of technology
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managers from mainstream public policy leadership. These

gaps need to be bridged.

At the same time, institutional development is path

dependent (North 1990). Countries must deal with their

institutional legacies while adapting and innovating new

ones. The design of e-government institutions should be

guided by a deep understanding of the political economy of

reform and modernization. This is bound to be a long-term

process that involves experimentation, learning, and adapta-

tion (Rodrik 2004). 

Thus, institutional changes and innovations are needed to

manage the cross-cutting nature of e-government activities in

fundamental, unprecedented ways. Strong leadership, gover-

nance, and organization make it possible for economic and

social systems to function effectively during periods of change

and transformation. They provide the strategies, implementa-

tion methods, coordination tools, and monitoring and evalu-

ation mechanisms that enable innovative efforts to be

undertaken and scaled-up programs to be successful. Special-

ized institutions and new competencies are required to create,

acquire, adapt, and diffuse technologies and to synchronize

them with associated policy reforms, intangible investments,

managerial innovations, and organizational changes. 

What Strategic Issues Arise When
Designing E-Government Institutions?

Countries have created various institutional arrangements

to cope with the governance issues and coordination chal-

lenges posed by e-government. These include shifting from

one model to another, experimenting with hybrids, and

developing entirely new models. Still, countries share the

same basic choices and considerations: 

• Integration with development. What kinds of institutional

arrangements are needed to integrate e-government

with a country’s development strategy and state

modernization? What role should central ministries

(finance, planning, or economy) play in the process?

Which policy makers should decide on e-government

investments that are congruent with national develop-

ment policies and goals?

• Synergies between e-government and the rest of e-develop-

ment.1 What kinds of institutional leadership and networks

are needed to tap the synergies among e-government,

telecommunications infrastructure, ICT literacy and

human resources, ICT as a sector or core competency, and

ICT as an enabler or productivity driver for all sectors of

the economy?

• Coordination across e-government components. How

should governments coordinate and balance their ICT-

enabled transformation? How can the technological

imperatives of building a common enterprise architecture

be reconciled with the need to empower agencies and

ministries to articulate their service priorities, implement

their ICT-enabled service transformations, and integrate

ICT with their sector strategies? How can public leaders

achieve client-centered public services that span agencies

and ministries? Beyond coordination, what incentives and

institutional frameworks could encourage collaboration? 

• Degree of centralization. How much should governments

centralize or decentralize planning and decision making

in e-government investments? Which elements of e-

government are amenable to central direction and coor-

dination, and which are best left to bottom-up initiatives

and decentralized innovation? What institutional arrange-

ments are needed to promote both bottom-up innova-

tion and top-down reforms, and to enable scaling up of

successful local e-government initiatives? How can e-

government institutions enforce this optimal level? 

• Fit with institutional architecture and capabilities. How

should new e-government institutions and capabilities be

designed to fit with—or perhaps transform—a country’s

political culture and institutional structures? For exam-

ple, what kinds of institutional arrangements and capa-

bilities would be most conducive to building effective

partnerships among government, the private sector,

academia, and civil society? What role should be played

by the ministry currently responsible for ICT? How much

authority and autonomy should be given to a central

coordinating ICT agency? 

What Are the Key Functions of 
Effective E-Government Institutions?

The analysis in this section is based on a review of

national approaches to e-government leadership (box 6.1)

in 30 developing and developed countries (see annex 6A
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for a list of the countries). The review was shaped by

three questions:

• What is the country’s arrangement for e-government

strategy and policy making?

• What is the country’s approach to e-government gover-

nance and coordination?

• How does the country facilitate e-government imple-

mentation?

Strategy and Policy Making

In more than two-thirds of the countries studied, e-

government strategy and policy are coordinated by an

interministerial committee—often led by the head of state

and part of his or her (or the cabinet’s) office. Examples

include China’s State Council Information Leading Group,

the Republic of Korea’s Presidential Committee on

Government Innovation and Decentralization, Kenya’s

Directorate of e-Government, Mexico’s President’s Office

for Government Innovation (box 6.2), Pakistan’s National

E-Government Council, Tunisia’s E-Government Ministerial

Committee, and the United Kingdom’s Office of the e-Envoy

and subsequently e-Government Unit. 

These committees formulate e-government strategy and

policy and direct their implementation across ministries and

agencies. Though these entities are rarely granted executive

powers, they act as independent bodies for strategic over-

sight and policy coordination for a range of ministries.

Other institutions remain responsible for implementing

specific components of the national e-government plan. 

To develop e-government strategies and policies, coun-

tries must rigorously analyze their development and state

modernization priorities and encourage active participa-

tion by all major stakeholders. E-government is a highly

dynamic process, with constant innovations in technolo-

gies, applications, products, and processes. It cannot be

pushed or defined solely by government. Institutional

frameworks should provide opportunities for all major

stakeholders—government, the private sector, academia,

and civil society—to build mutual understanding and
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The key functions of central leadership institutions are grouped into three areas: strategy and
policy making, governance and coordination, and facilitation of e-government implementation.

The area of strategy and policy making aims to ensure that e-government goals, policies,
and strategies are consistent with the country’s overall development and state modernization
objectives. Having an interministerial committee chaired by the head of state indicates that
high priority and leadership are given to e-government strategy and policy making.

Governance and coordination functions include the following:

• Developing governmentwide information infrastructure, shared networks, data centers, busi-
ness processes, and one-stop service delivery centers

• Formulating e-laws and frameworks for IT (information technology) governance

• Mobilizing, prioritizing, and allocating resources for e-government infrastructure and services

• Monitoring, evaluating, and communicating lessons of experience, providing feedback, and
ensuring accountability.

Facilitation of e-government implementation is handled in most countries by a single ministry
responsible for e-sector (vertical e-government) applications. This study does not track imple-
mentation of these single-sector e-government applications. However, ministries involved with
vertical or sectoral applications often need technical support to implement their e-services.
Common support services—such as IT human resources development, public-private partner-
ships, and IT procurement and contract management—may be provided by a specialized central
agency. In some countries, ICT agencies or councils of chief information officers (CIOs) help
share experiences and lessons across ministries.

Source: Authors’ analysis.

Box 6.1 The Functions of E-Government Institutions



provide input into e-government strategies and policies.

This is especially important given the size and interdepen-

dencies of e-government investments, innovation efforts,

and spillover effects for major stakeholders. 

E-government evolves along with a country’s needs

and implementation capabilities. Therefore, to ensure

continuity as well as adaptation, the strategy formulation

process must be institutionalized. Institutionalization is

also needed to secure ownership and commitment to the

strategy adopted and to translate shared visions and strat-

egy documents into actions. Links to development can be

forged only when the e-government strategy process is

driven by institutional mechanisms that engage and coor-

dinate potential e-government users from all sectors of

the economy. 

Governance and Coordination 

Organizing e-government involves assigning responsibilities

for governing, coordinating, prioritizing, and monitoring 

e-government programs and activities. Given that e-govern-

ment has emerged relatively recently as a national issue and

given its pervasive impact, many countries have made 

e-government a specific portfolio in order to ensure that

shared infrastructure is in place, e-government applications

are prioritized, adequate resources allocated to agencies,

interoperability promoted through common standards, and

outputs and outcomes monitored and evaluated.

The fact that national e-government portfolios (where

they exist) reside in several different ministries and involve

various administrative arrangements implies that e-govern-

ment does not have a natural home for governance and

coordination. Regardless, e-government institutions should

be able to perform several governance and coordination

functions, as described below.

Developing governmentwide information infrastructure,

shared networks, data centers, common business processes,

and one-stop service delivery centers. Governments

need to reform, reengineer, and connect systems and

processes that have resulted from decades of inwardly

focused operating strategies. Ministries and agencies often

have independent ICT programs, and some operational

independence is needed. But when e-government funds are

mainly invested autonomously or coordination is limited
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Kenya makes e-government a priority in its development agenda. The Directorate of 
e-Government, located in the Cabinet Office under the Office of the President, formulates
the country’s e-government strategy. This directorate is chaired by the Secretary for 
e-Government and is the secretariat to two interministerial committees: the Cabinet Stand-
ing Committee and the Permanent Secretaries’ Committee.

The Cabinet Standing Committee is chaired by the Minister of Public Service and provides
the political leadership needed for the e-government program. The Permanent Secretaries’
Committee is made up of permanent secretaries from all ministries and provides the institu-
tional ownership and support needed to marshal staff and resources to expedite e-government
implementation. 

In Mexico, the President’s Office for Government Innovation sets the direction for 
e-government and coordinates e-government activities within the framework of the coun-
try’s Good Government Agenda. The office provides political support and leadership for 
e-government, which includes establishing an e-government network and ensuring broad
participation across agencies. 

In late 2005, an interministerial commission—drawing on 50 ministries and departments—
was created for e-government development. The commission serves as a governance and
regulatory framework in support of the national e-government strategy. The Executive Council
under the commission sets policies and standards and is responsible for coordinating, imple-
menting, and operating horizontal initiatives (such as gateways and citizen portals).

Sources: Authors’ analysis; Evalueserve 2007.

Box 6.2 Kenya’s and Mexico’s Experiences with Formulating 
E-Government Strategy Using Interministerial Steering
Committees



to single  applications or donor portfolios, it results in

duplication, interoperability problems, and substantial

waste of resources. 

One role of central e-government institutions is to

promote, develop, and support common information infra-

structure and applications, including governmentwide

networks, government portals, data centers, and common

business processes (for example, for financial and account-

ing systems, payment systems, human resource manage-

ment, and public procurement systems). They also need to

coordinate or integrate service delivery channels and thus

move government agencies from fragmented, multiple,

discrete channels to a networked, multichannel approach to

service delivery (OECD 2005). 

Identifying and standardizing common functions across

government address the challenges arising from the silo

structure of public administration. It reduces duplication of

systems and processes, captures process innovations and

reusage solutions across government, focuses on improving

core activities and outsourcing secondary ones, consolidates

ICT expertise, and promotes interoperability and adminis-

trative simplification. These efforts imply that central e-

government institutions should have resources under their

control to invest in shared information infrastructure,

induce collaboration across agencies to develop standard-

ized business processes and shared networks, and push for

governmentwide interoperability. 

Formulating e-laws and frameworks for IT governance.

To set and enforce common laws, regulations, and IT

governance in support of e-government development and

operation, governments should create institutions respon-

sible for, among other things, developing e-government

policies and legal and regulatory frameworks for issues

such as e-transactions, e-security and privacy, and access to

information. E-laws are likely to affect many stakeholders.

Thus, their formulation and enforcement involve more

than the ministry of justice or ICT. A central agency or

institutional mechanism should therefore lead and coordi-

nate the process of designing and adapting such laws and of

monitoring and evaluating their impact. Such an agency

should also harmonize country-specific e-laws with inter-

national conventions and best practices.

A number of countries—including developing ones

such as Jordan, Morocco, Romania, and Vietnam—have

made adopting and promoting governmentwide ICT

architecture frameworks, approaches, and technology

standards an integral part of their e-government strategies.

A key requisite for achieving compatibility and interoperabil-

ity in government departments is the establishment of

 institutional  mechanisms and organizational processes for

enforcement and compliance. Equally important is the insti-

tutional setup for maintaining and updating ICT architec-

ture and standards. ICT architecture and governance

frameworks should be dynamic and reflect fast-changing

technologies and innovation possibilities. 

Several countries have opted for a centralized institutional

structure to facilitate interoperability. For example, the

United Kingdom has established a centralized accreditation

authority to implement its e-Government Interoperability

Framework. A similar role is played by Canada’s Treasury

Board and Singapore’s Infocomm Development Authority.

Mobilizing, prioritizing, and allocating resources for 

e-government infrastructure and services. Most develop-

ing countries suffer from huge deficits in the reach and

quality of public services. Thus, there is often a temptation

to do everything at once, and political pressures, growing

expectations, and interest groups often encourage new

ICT agencies or e-government institutional arrangements

to take on too many projects and spread resources across

too many initiatives. Although many governments invest

heavily in ICT and e-government programs, investment

levels are seldom a good gauge of progress or results. In

fact, even substantial investments in e-government often

fail to bring about the results they are intended to achieve

(Fountain 2001; Heeks 2003).

Moreover, in developing countries, public resources for

e-government are likely to be scarce. Absorptive capacity,

change management capabilities and leadership, and

 project management and technical skills are also binding

constraints on e-government. As a result, governments

often rely on strategic analysis to survey and prioritize

public services, develop sequenced investments, and mobi-

lize resources outside the public budget for such invest-

ments. Donor agencies have encouraged such planning and

prioritization. The goal is to identify and allocate resources

to high-impact services. 

But such efforts have often been treated as one-time events,

driven by ad hoc institutional arrangements or donors. Yet

technology, service priorities, and infrastructure need to

sustain change over time. This requires that e-government
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institutions develop new and rigorous frameworks to

maximize the impact of their investments and ensure that the

resulting outputs are affordable, scalable, and sustainable.

E-government institutions must have a strong influ-

ence over ICT resource management, particularly through

ICT budgeting and procurement. Budgeting and procure-

ment are key to translating the prioritizing and sequencing

of investments in services into reality. Given the scarcity

of public funds and skills, innovative financing schemes

and partnerships with the private sector and civil society

are needed.

Monitoring, evaluating, and communicating lessons of

experience; providing feedback; and ensuring account -

ability. Evaluating e-government programs is challenging.

Even most developed countries have done only limited

assessments of how well ICT investments have been used.

Governments need to develop systematic monitoring and

evaluation mechanisms that can serve as tools for improv-

ing program management, answering questions from stake-

holders, meeting official reporting requirements, increasing

the understanding of program strategies and goals, and

promoting interest in and support for e-government

programs and activities (see chapter 5 on existing frame-

works for monitoring and evaluating e-government).

Furthermore, information from monitoring and evaluation

must be used to redesign, change direction, and implement

new strategies where necessary. 

Monitoring and evaluation is often confused with cost-

benefit analysis. The latter is an administrative practice in

efficiency-focused investment choices, whereas the former is

about realizing public value in service offerings as part of the

business strategy practice. E-government programs are

concerned with creating public value and achieving devel-

opment results. Canada provides a good example of best

practices in using monitoring and evaluation for timely

feedback and accountability with its series of studies on the

use of e-government services, and with its use of the findings

to reshape its e-government strategy and investments.2

E-government development often neglects strategic

communication of visions shared, progress made, impacts

measured, and lessons learned to all concerned stakeholders

(Hanna 2007a, 2007b). Yet without such awareness and

communication, e-government cannot be broadly owned or

sustained or integrated with the overall development agenda.

As a demanding transformational task, e-government

requires mobilizing policy makers to lead policy reforms and

institutional changes and mobilizing potential communities

of ICT users to innovate and press for change (box 6.3).

The ICT governance and coordination functions

described above lie at the heart of mandates for e-government

institutions. They could make the difference between e-

government success and failure; between exploiting

economies of scale and suffering substantial duplication of

investments; and between focused, coherent investment

portfolios and diffuse, poorly planned resource allocations.

These functions are key to creating a vibrant e-government

ecosystem and an enabling legal and regulatory environ-

ment for e-services. Establishing a shared vision of modern,

ICT-enabled government and developing the needed moni-

toring and evaluation systems further ensure an adaptive

and learning strategy for public sector modernization and

service innovation.

Facilitating E-Government Implementation

Coordination is important for minimizing redundancy and

duplication, but it is insufficient for redesigning and reform-

ing business processes, facilitating collaboration and knowl-

edge sharing, and implementing a user-focused approach to

delivering services. Most government agencies are unlikely

to have in-house expertise that can simultaneously define a

country’s ICT requirements, cost-effectively procure IT

hardware and software, engage in business process reengi-

neering and change management of services, institute

public-private partnerships and service-level agreements,

and establish timely access to best practices in adopting new

technology or knowledge of trends transforming govern-

ments around the world. 

Thus, it is necessary to have institutions with the expert-

ise, budgets, and other means to facilitate implementation of

e-government strategies and ensure that key stakeholders are

engaged at all levels. Given the scarcity of ICT and change

management skills in the public sector and the potential

economies of scale involved in e-government development,

facilitation and technical support functions are often shared

across agencies or provided by the private sector. Moreover,

implementation problems change over time, presenting

novel situations that demand innovation and peer support.

E-government institutions should facilitate partnerships in

e-government investments and operations and promote

collaboration among government agencies for process inno-

vation and integrated solutions. 
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A key function of e-government institutions is human

resource development and capacity building to help govern-

ment agencies absorb and manage ICT. The central e-

government ministry or agency may take the lead in the

professional development of ICT specialists and chief infor-

mation officers (CIOs) in government, including defining

roles and career structures and certifying education

programs for minimal qualifications and professional devel-

opment. E-government institutions can also support the

development of communities of practices and knowledge

sharing systems for public ICT professionals, and raise

awareness among policy makers. 

What Are the Institutional Models 
for E-Government?

This section describes four models that governments have

used to create a national institutional framework to lead the

e-government agenda and fulfill the key functions of strategy

and policy making, governance and coordination, and facili-

tation of implementation (table 6.1). The actual arrange-

ments are more diverse than suggested by these groupings

and do not fit neatly into these simplifying models. More-

over, countries’ institutional arrangements shift over time—

often from one model to another. Thus, the countries here

are classified based on their most distinguishable structural

features for the most recent period or longest duration, with

the understanding that these institutional models are used

only for comparative analysis and for detecting patterns and

trends in a rich, complex institutional reality.

Model 1: Policy and Investment Coordination

Working from the ministry of finance (or treasury, economy,

budget, or planning) gives the entity responsible for govern-

ing and coordinating e-government activities direct access to

the funding it needs. In addition, it enables easy control over

funds required by other ministries in pursuing e-government

goals set for them. It also facilitates integration of the e-

government agenda with the country’s overall economic

development agenda. This model seems to have worked rela-

tively well in countries that have a powerful central agency

with cross-cutting mandates (examples of such organizations

include the Treasury Board of Canada and the U.S. Office of

Management and Budget). It enforces policies and priorities

through the budget process, yet allows effective decentraliza-

tion of implementation.

Most countries using this model started adopting e-

government initiatives early on and made sustained
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Most successful institutional reforms have occurred when societies have generated strong
domestic demand for institutions. In developing countries, insufficient demand for institutions
is the most important obstacle to institutional development (Fukuyama 2004). 

Effective demand for e-government institutions can be created by building business and
civil society pressure for better public services. It can be nurtured by raising awareness among
societal leaders and exposing them to international best practices. Citizens should be made
owners of e-government programs. They should be engaged—through political leaders and e-
government institutions—in shaping the kind of government, information society, and knowl-
edge economy they would like to have and in realizing their shared vision (Stiglitz, Orszag, and
Orszag 2000). The media can play a critical role here, as it did in the Republic of Korea and
several other East Asian countries (Jeong 2006). 

Demand for new institutions or for reforms to existing ones is often time sensitive. When
such demand emerges, it is usually the product of crisis or a major change in the political envi-
ronment. There are serious limitations to the ability of external partners or donors to create
demand for institutions and so to transfer knowledge about building new institutions. Thus,
such windows of opportunity should be anticipated and quickly captured.

Source: Authors’ analysis.

Box 6.3 The Need to Build Strong Demand for E-Government Services
and Institutions



commitments. Today, Canada is a leader in terms of e-

government strategies; its government laid out a clear,

specific, comprehensive, actionable strategy at an early stage.

The strategy has been effectively rolled out to and imple-

mented by government departments. Other countries, such

as the United States, have had similar success attributable to

early beginnings and sustained commitments. These coun-

tries also tend to spend more government funds per capita

on ICT than do most other countries (Booz Allen Hamilton

2002). A drawback is the lack of focus and technical expertise

of the coordinating body.

Model 2: Administrative Coordination

Countries that adopt a model of e-government led by the

ministry of public administration (or services, affairs, interior,

state, or administrative reform) coordinate e-government

within the framework of their good governance agendas. This

model facilitates the integration of e-government efforts with

administrative reform, simplification, and decentralization. It

raises the visibility of the e-government agenda and encour-

ages broad participation across agencies. Moreover, increasing

government efficiency and transforming public services are

the ultimate goals of any e-government initiative, making this

model outcome-oriented rather than technology-driven. But

a potential downside is that the leading ministry may lack the

technical expertise and budget mechanisms required to

ensure technical coordination.

Model 3: Technical Coordination

Governing and coordinating e-government activities under

a technical ministry such as the ministry of ICT (or science

and technology or industry) ensures that specialized tech-

nical staff are available to address ICT issues. This

approach may be a natural evolution of the traditional role

of the ministry of telecommunications—typically when

the approach to e-government is focused on infrastructure.

It may also have the advantage of involving the private

sector and other nongovernmental stakeholders more

effectively in the e-government process and thus allow for

innovative public-private partnerships. But if the technical

ministry has limited leadership competencies, the e-

government agenda remains outside broad public sector

reform efforts and the core development agenda. Accord-

ingly, strong financial mechanisms with well-defined

carrots and sticks must be in place to ensure compliance

and cooperation. 
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Table 6.1 Models for E-Government Institutions in Various Countries

Model Countries Benefits Drawbacks

Policy and investment coordination
(cross-cutting ministry such as
finance, treasury, economy, budget,
or planning)

Australia, Brazil, Canada,
Chile, China, Finland, France,
Ireland, Israel, Japan, Rwanda,
Sri Lanka, United Kingdom,
United States

Has direct control over 
funds required by other
ministries to implement 
e-government. Helps integrate
e-government with overall
economic management.

May lack the focus and 
technical expertise needed to
coordinate e-government and
facilitate implementation.

Administrative coordination
(ministry of public administration,
services, affairs, interior, state, 
or administrative reform)

Bulgaria, Arab Republic of
Egypt, Germany, Republic of
Korea, Mexico, Slovenia, South
Africa 

Facilitates integration of 
administrative simplification
and reforms into e-government.

May lack the technical 
expertise required to 
coordinate e-government or
the financial and economic
knowledge to set priorities.

Technical coordination (ministry 
of ICT, science and technology, or
industry)

Ghana, India, Jordan, Kenya,
Pakistan, Romania, Singapore,
Thailand, Vietnam

Ensures that technical staff 
is available; eases access 
to nongovernmental 
stakeholders (firms, NGOs, 
and academia).

May be too focused on 
technology or industry and 
disconnected from 
administrative reform. 

Shared or no coordination Russian Federation, Sweden,
Tunisia

Least demanding and with little
political sensitivity (does not
challenge the existing institu-
tional framework and responsi-
bilities of ministries).

May lead to rivalries among
ministries. No cross-cutting
perspective. Fails to exploit
shared services and 
infrastructure and economies
of scale.

Source: Hanna and Qiang 2009 (chapter 6 in this volume).



Model 4: Shared or No Coordination

In this model, e-government development and implementa-

tion functions are distributed among existing ministries.

Thus, each ministry is responsible for the part of the e-

government strategy that falls within its field of expertise. This

model does not involve any new coordination mechanisms

and is the least politically demanding, making it the easiest to

adopt for the short term. Funding for e-government activities

comes from the ministries’ budgets. However, agencies set up

their own information systems—and in some cases, propri-

etary communications networks—leading to duplication and

impairing information sharing. This approach is likely to

result in uneven development across ministries and missed

opportunities to leverage economies of scale in shared infra-

structure, applications, and support services.

The choice of institutional location for e-government

governance and coordination may reflect more general

tendencies or legacies: faced with a new challenge, a govern-

ment may have a preference about where it locates responsi-

bility. While administrative control can be wielded to ensure

cross-agency coordination, placement of e-government

responsibility under each model has clear advantages and

disadvantages that should be borne in mind—and perhaps

complemented by capacity building and cross-agency policy

and strategy mechanisms.

Alternative Models

The four institutional models just described focus on the

leading or central institution for e-government strategy and

policy making, and governance and coordination. But

governments have increasingly created and experimented

with new arrangements outside the ministerial structure—

including ICT agencies and councils of CIOs—to overcome

sectoral silos and civil service constraints and to create a new

capability to engage various stakeholders and agencies in

facilitating implementation. 

ICT agency. When implementing ICT strategies, govern-

ments inevitably compete with the private sector for

scarce ICT talent. For example, the first CIOs (or their

equivalents) in Italy, the United Kingdom, and the United

States were recruited from the private sector. Such

competition is no longer local: it is global. This highlights

the challenges involved in hiring, training, and retaining

skilled staff for e-government institutions and ICT

programs in ministries and agencies. This challenge goes

beyond ICT specialists, and includes people with a broad

understanding of and talent in public sector reform, 

ICT-enabled business process reengineering, service

innovation, supply chain management, public-private

partnerships, change management, knowledge management,

and transformational leadership.

Several countries have created dedicated executive ICT

agencies in their civil services but have given them special

autonomy and salary structures to attract and motivate the

best technical talent. Such agencies prioritize investments

and coordinate and monitor implementation of e-govern-

ment, often under the supervision of an interministerial

committee that sets policies and strategies. The chiefs of

these agencies sometimes serve as national CIOs. Moreover,

such agencies are often charged with developing mecha-

nisms that encourage all stakeholders to become involved in

e-government and the exchange of information, experience,

and best practices through focus groups, workshops, semi-

nars, and online tools. Bulgaria, Ireland, the Republic of

Korea, and Singapore have adopted variations of such

central ICT agencies (box 6.4). 

Given the innate conservatism of public agencies and the

transformative nature of e-government, it is not surprising

when government leaders turn to bodies outside standard

ministerial structures. Having a focal ICT agency also makes

it easier and more effective to focus on e-government goals.

The creation of such an agency typically involves adopting

comprehensive approaches to integrate e-government with

broader development strategies. 

However, a new entity may struggle to obtain needed

political weight and resources. An ICT agency’s impact on e-

government thus depends on institutional links to the lead-

ership of the line ministries responsible for process

transformation and sectoral (vertical) applications, as well as

strong ties to powerful ministries such as finance or public

administration. The viability of an ICT agency also critically

depends on the authorizing environment, and whether

political leaders are committed to giving the agency the

autonomy needed to act in an agile manner and avoid polit-

ical interference in staffing and day-to-day management. 

A variation of the ICT agency described above is a public-

private partnership or quasi-public enterprise. Private sector

participation in public sector ICT policy and strategy

formulation, as well as rigorous public-private partnership

frameworks for investing in and implementing e-govern-

ment programs, are more common in developed than in
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developing countries. But in recent years such partnerships

and business influence on government ICT use have been

increasing in developing countries—particularly where

public sector performance suffers from civil service

constraints and the private sector’s technological know-how

is relatively advanced. 

Under this institutional innovation, an ICT agency would

be semipublic, operating like a business but ultimately

answerable to a country’s political leadership (Hanna 2008).

Such an agency typically has a government-appointed board

of directors, the chair of which reports directly to the head

of state, and is composed of representatives of key stake-

holders from the private sector and civil society. The

agency’s responsibilities may cover only the central leader-

ship of e-government or extend to the entire range of the e-

development agenda. The national chief information officer

may be the chief executive of such an agency. Sri Lanka is

currently experimenting with this institutional model

(box 6.5). In India, the National Institute for Smart

 Government was created as a public-private partnership,

with joint financing from the government and the National

Association of Software Services Companies, to advise on e-

government progress. 

To succeed, these public-private partnerships should be

staffed by experienced development strategists, ICT profes-

sionals in various disciplines, and project coordination

specialists who can liaise between the public and private

sectors. These staff members could be hired from the public

or the private sector, as available. A hybrid staff will reflect

the diversity of skills and experiences needed to cut across

the public, private, and civil society sectors, and be able to

understand and partner with diverse groups of beneficiaries.

The staff must strike the right balance of business culture

and public values and accountability. 
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Singapore developed one of the world’s first national ICT plans in 1980. Successive plans and
e-government institutions have become increasingly broadened, deepened, and decentralized. 

The InfoComm Development Authority was created in 1999 with the merger of the National
Computer Board and the Telecommunications Authority of Singapore.a The Authority operates
under the Ministry of Information, Communications, and the Arts. As the government’s chief
information office, it drives the implementation of Singapore’s e-government action plan and
provides the technical expertise for various e-government programs, under the guidance and
oversight of the interministerial E-government Policy Committee and the Ministry of Finance’s
E-government Office.

Since 2002, the InfoComm Development Authority has focused on creating relevant
content, promoting public use of e-government services, and ensuring universal access to
such services. Government agencies were required to survey their customers’ needs and
launch marketing campaigns to promote e-government services through the single window,
eCitizen. To secure ownership of e-government by civil servants, the InfoComm Development
Authority has been empowering public officers with training and resources for ICT-enabled
innovation and knowledge sharing. The InfoComm Education Program was launched to equip
officers with needed ICT skills, and the Knowledge Management Experimentation Program
provided seed funding to encourage public agencies to pioneer knowledge management proj-
ects that nurture knowledge sharing. 

Some of the technical expertise developed in the public sector under the InfoComm Devel-
opment Authority was subsequently transferred to semipublic enterprises such as National
Computer Services to deliver e-government advisory services beyond Singapore. More
recently, Singapore has been positioning itself to go global, sourcing talent from and partner-
ing with other Asian countries and leveraging infrastructure and capital to become a knowledge
services hub for the world economy.

Source: Authors’ analysis.

a. See http://www.ida.gov.sg. 

Box 6.4 Singapore: Pioneering a Centrally Driven Public ICT Agency



The main advantages of the public-private partnership

model are that the ICT agency is free from government

bureaucratic requirements and has the flexibility to react

swiftly to changing demands. In addition, the agency can

more easily hire the required cutting-edge staff at competi-

tive wages. It also has the freedom to provide shared techni-

cal services (such as for network infrastructure) to the

government or to contract out to the private sector. By

pursuing public-private partnerships and extensive

outsourcing, the agency can remain lean, focused, and agile.

Finally, active private sector participation would help the

agency operate in a businesslike way and make the best use

of scarce resources. This model fits well with—and

compensates for—the weak civil service environment in

many developing countries.

One disadvantage of a public-private partnership in an e-

government institution is that it may not receive the politi-

cal and financial support it needs if it is not directly linked

to a powerful ministry or the prime minister’s office. In

addition, the public sector bureaucracy may reassert control

over the agency, and political interference may reduce the

effectiveness of agency staff and undermine its businesslike

culture. A comparative study of public-private partnership

innovations in different sociopolitical contexts is warranted

to reach more generalized and robust conclusions about the

merits of this model. 

Council of chief information officers. About one-third of

the countries in this study’s analysis are instituting or

experimenting with national councils of CIOs, supported

by CIOs in ministries and agencies. This approach

combines centralized governance and coordination with

decentralized implementation and ownership. The role of

such councils has evolved and become increasingly critical

to e-government development. These councils vary in

mandate but often involve addressing common CIO

concerns and challenges, such as investment planning, IT

procurement practices, information security policies, and

IT human resource development (box 6.6). They also have

been engaged in CIO capacity development by providing

inputs into defining core competencies, accrediting CIO

education and training programs, and sharing information
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Sri Lanka’s Information and Communication Technology Agency (ICTA) represents one form of
public-private governance, an agency under the head of state and governed by the Companies
Act. The agency is mandated to operate in a businesslike fashion, following local commercial
practices. It is managed by a board of directors made up of representatives from the public
and private sectors, academia, and civil society, and is representative of minorities. The chair-
man of the board answers to the parliament and its committees through the presidential secre-
tariat, provides guidance to the chief operating officer and leadership team of the agency, and
approves strategic decisions.

Preliminary assessment indicates that this public-private model has helped promote part-
nerships and inject a new work ethic and project management practices in an otherwise weak
civil service. It has allowed for an action-oriented, “can-do” culture. Freeing ICTA from civil
service constraints has been critical to its relative agility and performance—staff are recruited
from the private sector, government, civil society, academia, and even the Sri Lankan diaspora.

The agency promises an institutional arrangement that will lead to public sector modern-
ization and, more broadly, ICT-enabled development. However, the agency’s high-perform-
ance, high-reward business culture may have at times created tensions with government
agencies’ hierarchical, unmotivated, overstaffed, turf-bound bureaucracy. Moreover, this
model raises issues concerning financial sustainability: its viability depends on the fiscal
space and autonomy, as well as institutional stability, provided to it by the political leadership
of the country.

Source: Hanna 2008.

Box 6.5 Sri Lanka: Pursuing Institutional Innovation in a Turbulent 
Political Environment



National E-Government Institutions: Functions, Models, and Trends 95

Australia. Significant e-government matters affecting all jurisdictions are processed by the
Online and Communications Council. The council includes a cross-jurisdiction CIO committee
chaired by the Australian government’s CIO—who also chairs the Australian Government
Information Management Office (AGIMO)—and the Chief Information Officer Committee,
which investigates ICT issues, endorses solutions, and undertakes strategic ICT projects. The
AGIMO and Chief Information Officer Committee also collaborate with the Business Process
Transformation Committee, which coordinates reform of agencies’ business processes (ICA-
IT 2006a, pp. 1–6).

Canada. To promote interjurisdictional collaboration, the Public Sector Chief Information Offi-
cer Council and the Public Sector Service Delivery Council bring together various levels of
CIOs and leading service officials to exchange best practices, conduct joint research, and
evaluate and pursue opportunities to adopt common practice and collaborate on integrated
service delivery.a

Singapore. The ICT Committee aims to share experiences, promote integration across agen-
cies, streamline processes, and share data (Tan 2007). The CIO Forum, comprised of CIOs from
key agencies, was created in 2004 to promote interagency sharing of best practices and
systems as well as consultancy on and review of central systems and investments, increasing
opportunities for collaboration. The forum also provides a venue for giving feedback to central
authorities on servicewide e-government initiatives (ICA-IT 2006b, pp. 3–5; Infocomm Develop-
ment Authority of Singapore 2005, p. 4).

South Africa. The Government Information Technology Officers Council serves as a coordina-
tion and oversight unit, involved in the development of IT security policy, e-government policy
and strategy, IT procurement guidelines, and project coordination.b

United Kingdom. The CIO Council was created to support the Cabinet Office’s E-government
Unit on research, monitoring of major government IT projects and investment decisions, manage-
ment of and career development for government IT professionals, and management and analy-
sis of relationships with strategic government ICT suppliers. The council also enables
partnerships between IT professionals in various areas of government.c

United States. The Federal CIO Council’s role includes developing recommendations for IT
management policies, procedures, and standards; identifying opportunities to share information
resources; and assessing and addressing the federal government’s IT workforce needs. It also
addresses cross-cutting issues—such as financial management and procurement—with other
federal executive agencies.d 

a. See http://www.tbs-sct.gc.ca/organisation/ciob-ddpi_e.asp and http://www.servicecanada .gc.ca/en/about/index.shtml.

b. See http://www.southafrica.info/public_services/citizens/services_gov/sagovtonline.htm and http://www.dpsa.gov.za/

egov_documents.asp.

c. See http://ec.europa.eu/idabc/servlets/Doc?id=21032 and http://www.cio.gov.uk/about _the_council/the_cio_

council.asp.

d. See http://www.cio.gov/index.cfm?function=aboutthecouncil.

Box 6.6 Chief Information Officer Councils in Various Countries



and best practices among CIOs. CIO councils are expected

to play an increasing role in consensus building, vertical

and horizontal communication, team-based problem

 solving, and knowledge sharing. 

Many countries view e-government as a catalyst for

developing indigenous ICT industries and local techno-

logical capabilities. Furthermore, there is growing aware-

ness that e-government depends on other elements of

e-development, including IT literacy among citizens and

small enterprises, countrywide connectivity and access,

public policies on e-commerce, and the availability of

local skills to adapt and support information systems.

National ICT agencies or CIO councils may help tap

synergies and coordinate investments across all the key

elements of e-development. 

What Are the Broad Trends in the
Evolution of E-Government 
Leadership Institutions

The promises of e-government have been slow to come to

fruition because deep transformation of how government

works and relates to citizens and businesses is difficult

and time consuming. Transformation takes sustained

leadership and targeted incentives to reshape relation-

ships and create networked, adaptive, ICT-enabled

government agencies. It also requires building coalitions,

aligning e-government programs with political goals, and

achieving effective coordination across agencies, includ-

ing effective implementation and learning.

The models of e-government institutions presented in

this chapter are used for comparative analysis and for detect-

ing broad trends in a complex reality of rich institutional

innovation and learning. They can serve as starting points or

options for governments interested in advancing their insti-

tutional frameworks for e-government. Hybrids of these

models are increasingly common, tailored to a country’s

needs and conditions. Governments can choose from and

build on these basic approaches, understanding the advan-

tages and disadvantages of each. 

The country studies suggest some broad trends in the

evolution of e-government institutions:

• Countries have moved from ad hoc responses, informal

processes, and temporary relationships to institutionalized

structures that respond to the challenges of developing 

e-government. At the outset of the ICT revolution, when

awareness of e-government’s potential was nascent,

governments convened task forces, commissions, and

panels to advise them on directions to take. These ad hoc

entities typically made their recommendations to relevant

ministers or the head of state. Among the countries that

turned to such task forces were Singapore in 1992 and the

United States in 1993, followed by China, Japan, and the

Republic of Korea, among others (Wilson 2004). At that

time, the central message was to raise awareness about the

enabling role of ICT across the bureaucracy and society.

Over time, these temporary bodies and ad hoc processes

were transformed into permanent institutions and formal

coordination mechanisms. The ad hoc processes were

often used to reach out to key leaders and constituencies

beyond government and to identify potential leaders and

stakeholders for the subsequent institutions. In many

countries, the institutionalized structures were given

legislative mandates to enhance their influence and

authority, often covering issues of ICT budgeting,

procurement, and data and technology architecture. 

• There has been a move toward direct, institutionalized

engagement of the head of state or an interministerial steer-

ing committee to formulate national e-government strate-

gies and policies. This process occurs as part of the search

for an overarching strategic framework for e-government

development in the knowledge economy, placing the

capacity for orchestration and policy coordination under

the highest authority. A common trend for e-government

leadership is to place a coordinating unit within the office

of the president or to establish a policy coordinating

committee chaired by the prime minister or head of state.

The head of the coordinating unit or committee becomes

the visible e-leader, using e-government as a core compo-

nent of his or her public management reform agenda

and, more broadly, as a key to transforming the country

to a knowledge-based, innovation-driven economy. 

• Emphasis is shifting from computerization and technology

management to public sector reform, service transforma-

tion, process innovation, and cross-agency integration. As e-

government programs mature, countries move beyond

concern about front-end electronic delivery of services.

Instead, they start to rationalize and integrate back-office

processes and the entire value chain and to fully integrate

e-government with the governance framework and
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 activity of each sector and agency. There is also a shift in

mind-set from an inside-out, agency-bound perspective

to an outside-in, client-oriented perspective of service

delivery. In the process, the role of central agencies also

changes, from providing top-down solutions to playing

catalytic roles for service innovation and cross-agency

coordination. The aim is to facilitate public service inno-

vation at all levels of government, institutionalize and

scale up process innovation, promote collaboration

across boundaries, engage more stakeholders, and

disseminate best practices—and thus achieve deeper

transformation and sustainable improvements in public

sector performance. 

• As a further evolution, many countries are opting to create

strong, independent national e-government agencies. These

agencies tend to focus on policy development, governance

mechanisms, integrated government approaches to public

interaction, enterprise architecture, and strategic invest-

ments that cut across many agencies. In some countries,

such as Canada, Ireland, and Singapore, these relatively

independent agencies tend to coordinate all components

of e-development, of which e-government is key. They

often operate under a special act or civil service frame-

work that allows them to provide competitive compensa-

tion and attractive career paths and to operate in a

businesslike manner, yet enjoy the legitimacy and author-

ity of top political leadership and retain alignment with

public service value creation. The shift to this model is

driven by growing recognition that e-government devel-

opment is a cross-sectoral, cross-agency, cross-hierarchi-

cal process. It is a major transformation that requires

political leadership, a holistic view of government, and the

ability to partner with nongovernmental actors. These

needs are more likely to be achieved by an agile, inde-

pendent agency, a semipublic enterprise, or a powerful

coordinating ministry such as finance or economy. 

• E-government institutions are taking on increasing responsi-

bility for promoting and managing private-public partner-

ships. A key competency of e-government institutions is

the capacity to identify, procure, and manage private-

public partnerships on behalf of the entire government.

They should also be able to establish the policy and legal

frameworks to support the sound procurement and

management of such partnerships by individual govern-

ment agencies—consistent with the politically acceptable

role of the state, allocation of risks to parties most likely to

mitigate them, and relative competencies of the country’s

public and private sectors. E-government institutions are

expected to ensure that private-public partnerships are

priority projects. A central cross-government pool of

expertise in private-public partnerships is likely to be

needed to supplement any nascent capacity in line agencies

that contract for them. The degree of centralization of this

function will vary. It may be limited to sharing information

and broad guidance, promoting the use of private-public

partnerships to accelerate e-government financing and

implementation, and developing the legal and regulatory

framework for such partnerships. Or the role may extend

to approving private-public partnerships entered into by

line ministries, understanding and monitoring the fiscal

costs of the partnerships, and directly establishing and

executing complex private-public partnerships on behalf

of all government agencies.

• Broadly, the nature and priorities of e-government are

changing, and the institutional models adopted tend to

evolve with the maturity of a country’s e-government

programs and its changing development priorities. In

recent years, a number of countries have shifted respon-

sibility for their e-government portfolios. Each change

reflects the countries’ needs, given the point they reached

in developing e-government. These changes should be

viewed as responses to strategic policy needs and issues as

they develop and implement solutions, rather than

absolute illustrations of right or wrong approaches. For

example, some countries are shifting from political or ad

hoc e-government programs to more systematic admin-

istrative control in order to institutionalize e-government

and lock in the gains they have achieved (Mexico and

Portugal). Other changes have been driven by an

increased focus on the use of e-services following a rapid

increase in online services (Canada and the United

 Kingdom). In terms of tie-in with related policy areas,

some countries have separated their e-government and

information society portfolios (Australia and the United

Kingdom), while others have consolidated their leader-

ship of these portfolios (Norway and Sri Lanka). Many

countries are currently engaged in internal discussions

about the impact of e-government on the public sector in

general and the consequences that this should have in

how initiatives should be structured.
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• The structures and functions of central e-government

institutions evolve in response to the growing decentraliza-

tion of government services to the state and city levels.

Subnational economies—particularly cities—are play-

ing a central role in economic growth, competitiveness,

and globalization. Leading states and cities have greater

agility to pilot e-government services and seize oppor-

tunities in rapidly changing environments (Lanvin and

Lewin 2006). Accordingly, e-government program

success will depend on institutional arrangements at the

state and city levels, where most government services

are delivered, pilots and innovations are conducted, and

partnerships with central governments are forged.3 This

movement to decentralize government functions tends

to favor the administrative coordination model of 

e-government, where e-government functions are

assigned to the ministry of public administration and

local government (or services, affairs, interior, state, or

administrative reform). Central e-government institu-

tions then become engaged in disseminating best prac-

tices across states and cities, providing matching funds

for innovation in local e-government services, address-

ing common human and infrastructure constraints to

local e-government efforts, and leveraging economies of

scale across local jurisdictions, among other activities.4

Conclusion

The basic e-government institutional functions and models

identified in this review suggest the wide range of possibili-

ties open to governments. Governments have moved from

ad hoc responses to institutionalized structures to lead and

manage e-government programs. They have put increasing

emphasis on engaging top political leadership in their e-

government programs and have devoted increasing atten-

tion to ICT-enabled process innovation and institutional

reform. Moreover, some governments have changed their

institutional arrangements and developed new models for e-

government in response to institutional learning, technolog-

ical progress, and new phases in e-government. 

Today’s knowledge and evaluation research does not

enable definitive prescriptions for the best e-government

institutional model, especially given the diverse conditions

facing both developing and developed countries. But under-

standing available options, current trends, and the core

capabilities that e-government institutions must possess is

critical to building effective institutions that can achieve

ICT-enabled transformation. Identifying appropriate insti-

tutional functions and capabilities should guide institutional

development and capacity building efforts for better gover-

nance and coordination of e-government programs. 

Although there is no one-size-fits-all institutional model

for all countries, the strengths and weaknesses of the models

described above suggest reasonable approaches for countries

at different phases of e-government development. The

appropriate level of centralization and decentralization is a

key consideration in the design of national e-government

institutions. The balance is often determined by a country’s

general political and institutional architecture and the avail-

ability and distribution of local capacity. 

Another key institutional design issue is the balance

between, on the one hand, technological leadership to invest

in sound technologies and manage complex systems devel-

opment projects and, on the other hand, business and insti-

tutional leadership to ensure general management

ownership and true business process and service transfor-

mation. Businesses have been struggling much longer with

various governance and institutional arrangements to get

this balance right (Weill and Ross 2004). The models

described in this chapter present alternative emphases in

striking this balance. Shifts to recent and hybrid models

suggest that e-government programs have evolved from

computerization and online front-end delivery of services to

organizational transformation. Governments are experi-

menting with and learning to manage this new paradigm—

but it has taken about a decade for leading governments to

appreciate this paradigm shift. 

Another key lesson is the importance of cross-sector

partnerships. Adopting a national e-government strategy

will always demand a comprehensive policy approach. The

cross-cutting nature of ICT makes it highly challenging to

use traditional institutional arrangements that designate the

entire agenda to a single ministry. E-government requires

strong coordination of activities among various government

agencies. Public leadership styles need to change from silo

thinking and turf protection to management through

collaboration and partnerships across agencies.5 Equally

important is the need to build partnerships among govern-

ment, the private sector, and civil society to account for the

needs and capabilities of the private sector and civil society. 

Top-down leadership and institutional coordination

must be complemented by bottom-up collaboration and
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local initiative. Centrally driven coordination alone will

not be sufficient for e-government to mature and lead to

continuous innovation in governance, service provision,

and citizen participation. It must be complemented by

bottom-up initiatives, knowledge sharing, and incentives

for collaboration across bureaucratic boundaries. Imple-

mentation facilitation and peer-to-peer coordination are

essential complements to central coordination. National e-

government institutions and CIO councils are increasingly

used to support their counterpart state- and municipal-level

e-government institutions and councils. Countries continue

to innovate and experiment with institutional arrangements

to maintain an appropriate balance. These innovations

should be identified, evaluated, and disseminated.

Further research is urgently needed to understand the

governance and institutional mechanisms needed to guide

e-government. This survey, which focuses on central institu-

tions at the national level, is only a start, as much of e-

government’s potential for decentralization and much of the

rich institutional experience at subnational levels remain

untapped. The various models and trends of e-government

institutions at the state and city levels need to be examined,

perhaps starting from the typology of models identified here

at the national level. It would also be useful to investigate the

implications of decentralized e-government strategies and of

virtual vertical integration of public services across all levels

of government, the division of functions between central

and local e-government institutions, and the role of central

institutions in scaling up local successes and supporting

the development of common capabilities among local e-

government institutions.

Research is also required to further understand the insti-

tutional implications of different priorities being assigned to 

e-government program goals. Would an emphasis on

increasing efficiency in public sector management and e-

government programs imply more centralized e-government

institutional mechanisms and adoption of the technical coor-

dination model? Would a goal of transparency and anticor-

ruption highlight the governance agenda and point to the

advantage of the administrative coordination model? Would

an emphasis on making public services work for poor people

lead to relatively broad mandates for national ICT agencies to

overcome access barriers and the underlying causes of the

digital divide? 

Similarly, research is needed on the supply and demand

of CIO capacity and professional development programs,

and on the kinds of networks and support services required

to help public CIOs in developing countries break out of

their isolation and increase access to peer groups in

 developed countries. 

Finally, this survey represents only a snapshot of institu-

tional arrangements for e-government development—a field

that is fast changing as countries are continuously adapting

and replacing their institutional models. Thus, a regular

mechanism for monitoring, updating, and evaluating coun-

tries’ institutional arrangements is needed.

Annex: Characteristics of 
E-Government Institutions in
Selected Countries

Annex table 6A.1 describes the characteristics of e-

government institutions for 30 countries. Because of its

length, the table can be found at the end of this chapter on

pages 101–102.

Notes

1. For a treatment of e-leadership institutions in the broader

context of e-development, see Hanna (2007b).

2. See http://www.iccs-isac.org.

3. The same arguments can be made for other knowledge econ-

omy institutions (Hanna 2007c). Much of the experimentation

and many of the support services and partnerships must be

forged at the regional, city, and cluster levels, where coopera-

tion, competition, and institutional partnerships occur.

4. India provides an example of the services supplied by the

central Department of IT at the federal level. The department

diffuses and scales up successful priority e-government appli-

cations at the state level and adapts and matches central

support to local state priorities.

5. This is a major human resource management challenge for the

public sector because government employment practices and

incentives often lead to turf protection, one way of doing busi-

ness, ossification of business processes and practices, and reluc-

tance to collaborate across sectors.
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Table 6A.1 Characteristics of E-Government Institutions in Selected Countries

E-government program coordination

Country
No steering
committee

Steering/inter-
ministerial

committee/
office

Policy and
investment

coordination
(ministry of

finance,
treasury,

economy,
budget, or

planning)

Administrative
coordination
(ministry of

public admin-
istration, serv-

ices, affairs,
interior, state,
or administra-

tive reform)

Technical
coordination
(ministry of

ICT) No facilitator
Ministry of

ICT

ICT agency
under other

minis  tries (e.g.,
public services,

finance) CIO council

Public-private
partnership/
quasi-public
ICT agency

Australia X Xabcd Xe X
Brazil X Xbd X
Bulgaria X Xacd X X
Canada X Xabcd Xce Xef X
Chile Xg Xab Xf

China Xg Xacd X
Egypt, Arab
Rep. of X X Xf

Finland Xg Xa X
Ghana X Xab X X
India Xg Xc Xabcd X
Ireland Xg Xabc Xef X
Israel X Xabc X X
Japan Xg Xabc Xf

Jordan X Xbcd X
Kenya X Xabcd Xef

Korea, Rep. of Xg Xab X X X
Mexico X Xabd X Xa

Pakistan Xg Xabcd X
Romania Xg Xa X
Russia X X X X
Rwanda X Xab X

(Table continues on the next page.)

Strategy formulation
Facilitator of implementation
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Table 6A.1 continued

E-government program coordination

Country
No steering
committee

Steering/inter-
ministerial

committee/
office

Policy and
investment

coordination
(ministry of

finance,
treasury,

economy,
budget, or

planning)

Administrative
coordination
(ministry of

public admin-
istration, serv-

ices, affairs,
interior, state,
or administra-

tive reform)

Technical
coordination
(ministry of

ICT) No facilitator
Ministry of

ICT

ICT agency
under other

ministries
(e.g., public

services,
finance) CIO council

Public-private
partnership/
quasi-public
ICT agency

Singapore X Xc Xab Xef Xf

Slovenia X Xabcd Xf X

South Africa X Xabd Xf

Sri Lanka X Xabc X Xf

Thailand Xg X Xab X
Tunisia Xg Xg X
United 
Kingdom X X X

United States X Xcd Xef

Vietnam X Xbd X
Source: Authors’ analysis.

Note: CIO = chief information officer.

a. Develop governmentwide information infrastructures, shared networks, data centers, and common business processes.

b. Formulate e-laws and frameworks for IT governance.

c. Mobilize, prioritize, and allocate resources for e-government infrastructure and services.

d. Monitore, evaluate, and communicate lessons of experience, providing feedback, and ensuring accountability.

e. Handle ICT procurement.

f. Process reengineering.

g. Chaired by the head of state, head of government, or cabinet office.

Strategy formulation

Facilitator of implementation
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A
dvances in information technology (IT) and

global connectivity, combined with waves of

economic liberalization, have given rise to a new

dimension of globalization: cross-border trade in services.

The service sector has been growing steadily and already

accounts for 70 percent of employment and 73 percent of

gross domestic product (GDP) in developed countries and

for 35 percent of employment and 51 percent of GDP in

developing countries (UNCTAD 2008). As infrastructure and

skills improve in developing countries, cross-border trade in

services is expected to continue to expand.

This chapter aims to help policy makers take advantage of

the opportunities presented by increased cross-border trade

in IT services and IT-enabled services (ITES). It begins by

defining the two industries and estimating the potential

global market opportunities for trade in each.1 Then it

discusses economic and other benefits for countries that

succeed in these areas. It also analyzes factors crucial to the

competitiveness of a country or location—including skills,

cost advantages, infrastructure, and a hospitable business

environment—and examines the potential competitiveness

of small countries and of least developed countries. The

chapter concludes by discussing policy options for enabling

growth in the IT services and ITES industries.

Much of the analysis and policy advice presented here

is based on inputs from consultants, policy experts, and

industry leaders, including work conducted by McKinsey

& Company under a recent consulting engagement with

the World Bank and the Information for Development

Program (infoDev). Analysis based on expert knowledge

was found to be more useful than efforts to conduct quan-

titative analysis of various policy options. The large

number of potential explanatory variables would require

extensive data that are not yet available given the limited

number of countries with significant experience in the IT

services and ITES industries.

Large Markets and Growing 
Opportunities

IT services typically include IT applications and engineering

services, while ITES involve a wide range of services delivered

over electronic networks (table 7.1). These are two broad

segments, however, and the sophistication of the services in

each varies considerably.

Estimating the market size for trade in IT services and

ITES is difficult given definitional issues and the relative

novelty of the field. Official statistics are often not available

or not reliable, and calculations based on balance of

payments and trade in services do not accurately isolate IT

services and ITES. As a result, much of the data on the size

of the current market comes from private surveys, consult-

ing firms, and anecdotal evidence. According to McKinsey

estimates, the annual addressable market for IT services and
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ITES is approximately $475 billion. Less than 15 percent of

that market, however, is being exploited—about $65 billion

in 2007 (figure 7.1). 

Among the various segments of IT application services,

opportunities are large in traditional services (about $100

billion),2 system integration ($50 billion), application devel-

opment and maintenance ($43 billion), and consulting ($6

billion). For IT engineering services, opportunities are

significant in mechanical design and production (about $45

billion), embedded software ($40 billion), and plant engi-

neering ($35 billion).

Estimates of the market size of ITES vary significantly.

According to Gartner Research (2008a), the global market is

expected to grow from $171 billion in 2008 to $239 billion in

2012. But estimates by NASSCOM (National Association of

Software and Services Companies)-Everest (2008) are more

than three times that amount, at $700 billion–800 billion by

2012, out of a total cost base of $17 trillion for key industry

verticals in source markets.3 Most estimates of the address-

able ITES market are derived by estimating spending on a

range of business process functions and evaluating the

potential for delivering such functions remotely. Figure 7.2

shows the relative importance of various vertical and hori-

zontal functions in India’s ITES industry. 

Despite the variation in estimates, it is clear that the

demand for IT services and ITES is very large, and that only

a small percentage of the potential has been realized. The

limiting factors appear to be on the supply side. Countries

that meet the requirements of the untapped market are likely

to experience rapid growth in their IT and ITES sectors.

Economic Impacts of Developing IT
and ITES Industries

India is the global leader in the provision of both IT services

and ITES (figure 7.3). Two developed countries—Canada and
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Table 7.1Types of IT Services and IT-Enabled Services

IT services IT-enabled services

Application services Engineering services Business process services

Application development and maintenance

Application development

Application development integration and 
testing

Application maintenance

System integration

Analysis

Design

Development

Integration and testing

Package implementation

IT infrastructure services

Help desks

Desktop support

Data center services

Mainframe support

Network operations

Consulting

IT consulting

Network consulting

Manufacturing engineering

Upstream product engineering

Concept design

Simulation

Design engineering

Downstream product engineering

Computer-aided design, 
manufacture, and engineering 

Embedded software

Localization

Plant and process engineering

Software product development

Product development

System testing

Portinga/variants 

Localization

Maintenance and support

Gaming

Horizontal processes

Customer interaction and support
(including call centers)

Human resource management

Finance and administration

Supply chain (procurement logistics
management)

Vertical processes

Banking

Insurance

Travel

Manufacturing

Telecommunications

Pharmaceuticals

Other

Knowledge process outsourcing

Business and financial research

Animation

Data analytics

Legal process and patent research

Other high-end processes

Sources: Adapted from BPAP (2007) and data from McKinsey & Company.

a. Porting is the process of adapting software to run on a different computer and/or operating system.



Ireland—have also done particularly well in the industries, as

have a few developing countries, notably China, Mexico, and

the Philippines. Several countries in Central and Eastern

Europe (the Czech Republic, Hungary, Poland, Romania, and

Russia) have also developed their capacity in IT services and

ITES, though on a much smaller scale. The expansion of IT

services and ITES has provided these countries with a wide

range of economic and social benefits. In India, the Philip-

pines, and Ireland, for example, the industries have created

jobs, raised incomes, and increased exports and GDP. 
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India

The best-known IT services and ITES success story is India.

In 2007–08,4 total exports of IT services and ITES from India

stood at $40.4 billion ($23.1 billion in IT application serv-

ices, $6.4 billion in engineering and research and develop-

ment (R&D) services, and $10.9 billion in ITES). The IT

services and ITES industries contributed one-quarter of the

country’s total exports and nearly half of service exports in

2007.5 In addition to the exports, $11.6 billion of domestic

software services were also produced. In sum, IT services and

ITES represent 5.5 percent of India’s GDP and together grew

at a remarkable rate of 33.7 percent in 2007 (NASSCOM

2008a). Going forward, India’s IT services and ITES exports

are forecasted to reach $60 billion by 2010, when the sector is

expected to represent almost 7 percent of GDP (NASSCOM-

McKinsey 2005).

A study on the output linkages of India’s IT services

and ITES sectors conducted by Credit Rating Information

Services of India Limited (CRISIL) concluded that the total

turnover of $30.3 billion for the sectors in 2005–06 implied

spending of $14.3 billion in the domestic economy, which

in turn generated additional output of $14 billion in

sectors linked to IT services and ITES (NASSCOM-

CRISIL 2007).6

The IT services and ITES industries have an important

impact on the labor market in India. The industries directly

employ 2.01 million people in jobs that pay 50 to 100 percent

more than comparable service sector jobs. Nearly 80 percent

of these jobs (1.56 million) cater to exports of IT services and

ITES, while another 0.45 million serve the domestic market.

In addition, the sectors create indirect employment

opportunities in industries such as construction, retail,

transport,7 and telecommunications, as well as induced

employment due to higher spending on goods and services

such as food, transportation, entertainment, health, and

medical services. McKinsey estimates that each new job in IT

services and ITES in India has led to the creation of between

three and four new jobs in other sectors (NASSCOM-

McKinsey 2005).8 Other estimates put the number of new

non-IT/ITES jobs at four for each job created in IT services

and ITES (NASSCOM-CRISIL 2007). Altogether, an esti-

mated 8 million to 10 million employees directly or indirectly

support the IT services and ITES industry in India.

The Philippines

The Philippines is another important beneficiary of interna-

tional trade in IT services and ITES, as it is now one of the

top destinations for IT services and ITES companies in the

world. Growth of the sector in the Philippines has been

impressive: total IT services and ITES revenues reached $6

billion in 2008, up from $100 million in 2001.9 As of mid-

2008, the industries employed 345,000 people, up from

100,000 in 2004. Moreover, in the Philippines, as in India,

workers in this sector are typically paid 50 to 100 percent

more than in other service jobs and tend to fall into the top

income quintile (Roxas-Chua 2008). 

The BPAP projects that it is possible for the IT services

and ITES industries in the Philippines to continue their

rapid growth, doubling their combined share of the global

market from 5 percent to 10 percent and producing revenues
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of about $13 billion and direct employment for close to 1

million people by the end of 2010. Employment of this scale

means that the sector would account for 27 percent of all

new jobs created in the country by 2010.10

The BPAP estimates that each new job created in IT

services and ITES in the Philippines results in two to three

new jobs in other sectors. An increase in direct employ-

ment of 600,000 people by 2010 would therefore create 1.2

million–1.8 million additional new jobs indirectly as

employees consume housing, food, transport, and

consumer goods and employers invest in telecommunica-

tions, building rentals, water, and other core services. By

2010, the IT services and ITES industries could represent as

much as 8.5 percent of GDP (BPAP 2007).

Ireland

Ireland has built an IT services and ITES sector that is

widely regarded as essential to the country’s rapid economic

growth. Until the late 1980s, Ireland was the poorest coun-

try in Western Europe and suffered from deteriorating

infrastructure, high unemployment (20 percent), and a

well-documented brain drain to the United States, the

United Kingdom, and elsewhere. 

In the years since, directed efforts by the Industrial

Development Agency (IDA) to build the country into an IT

services and ITES destination using corporate tax incen-

tives, enterprise zones, and other incentives, along with

European Union (EU) aid and successful marketing efforts,

resulted in a high-tech industry that employed 80,000

people by 2000. The call center program introduced by the

IDA in 1992 was particularly successful: by mid-1998,

around 50 call centers employed 6,000 people, twice as

many as the original plan (Barry and van Welsum 2005). 

The direct economic impact of the growth of IT serv-

ices and ITES in Ireland has been mainly from activity in

financial and other ITES services. Following the establish-

ment of the International Financial Services Center

(IFSC) in 1987, almost 450 international financial institu-

tions operate in Dublin, including half of the world’s top-

50 banks and half of the top-20 insurance companies. The

IFSC focuses on international wholesale banking and

treasury, securitization, fund management, fund adminis-

tration, and insurance (Economist Intelligence Unit

2008). Financial services companies employ 16,000

people and pay an estimated 15 percent of all corporate

tax in Ireland. 

Other Impacts: Social Benefits, Policy
Reforms, and Country Brand

Success in the IT services and ITES sector engenders a

number of other positive impacts. An important one is the

positive impact on the status of women. Women account for

about 65 percent of the total professional and technical

workers in IT services and ITES in the Philippines. In India,

women make up 30 percent of the IT services and ITES

workforce—a much higher rate of female participation than

in the service sector in general—and the share is expected to

grow to 45 percent by 2010. In Ireland, 70 percent of call

center employees are women. In all these cases, women

represent a greater number of high-paying jobs than in most

other sectors of the economy. 

In addition to direct economic and social benefits, a focus

on developing the IT services and ITES sector can catalyze

fiscal, regulatory, and legal reforms. Policy reforms are often

easier to enact when a “new” export-oriented sector such as

IT services and ITES is targeted, since entrenched special

interests are less directly affected than when reforming other

sectors. This appears to have been the case in several states in

India, where IT services and ITES companies have been

exempted from many of the regulations that make doing

business in India a slow and uncertain process. As the value

of more efficient fiscal, regulatory, and legal regimes

becomes increasingly appreciated, innovations and reforms

can be extended to other sectors of the economy. 

Finally, success in IT services and ITES presents opportu-

nities for repositioning the image of a country, a “branding”

effect that can have profound implications. In India, the

positive impact of industry leaders such as Genpact, Wipro,

TCS, and Infosys points to this effect. As one commentator

put it, “More importantly, [the IT sector’s] impact was

psychological. It signaled to the world that India was much

more than its old historical stereotypes. It suddenly . . . made

the world think that every Indian was smart and could fix

[its] computers. That helped entrepreneurs in India from all

industry segments because it gave them a more receptive

environment in which to do business” (Masani 2008).

Assessing Potential Competitiveness

Governments that wish to take advantage of global

opportunities in IT services and ITES can benefit from a

structured assessment of the strengths and weaknesses of
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their countries’ locations. In recent years, a number of

consulting firms have developed benchmarking frame-

works, locational indices, and rating criteria for deter-

mining the readiness and attractiveness of different

locations for IT services and ITES industries. Among

these studies, there is broad agreement that several key

factors determine locational competitiveness: availability

of employable skills (including IT skills), competitive

costs, quality of public infrastructure relevant to the IT

services and ITES industries, and an overall environment

that is conducive to business. Table 7.2 provides a more

detailed list of factors in each of these categories. 
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Table 7.2 Frameworks for Assessment of Locations for IT Services and IT-Enabled Services

AT Kearney’s Global 
Services Location Index Gartner’s 10 criteria

Hewitt’s International 
Benchmarking Model

McKinsey’s Locational 
Readiness Index

People and skills availability

Remote service sector 
experience and quality 
ratings

Labor force availability

Education and language

Attrition risk

Financial attractiveness

Compensation costs

Infrastructure costs

Tax and regulatory costs

Business environment

Country environment

Infrastructure

Cultural exposure

Security of intellectual 
property

Infrastructure

Power

Telecommunications

Transport

Labor pool

Quality

Quantity

Scalability

Work conditions

Educational system

Quality

Number of institutions

New grads in IT

Cost

Labor

Real estate

Infrastructure

Telecom

Political and economic 

environment

Stability of government

Corruption

Geopolitical risks

Financial stability

Language 

Government support

Promotional

Institutional

Education

Infrastructure

Real estate

Telecom

Power

Connectivity 

Talent

Availability

Quality

Cost

General demographics

Environment

Macroeconomic

Business environment

Geopolitical environment

Clusters

Incumbent IT/ITES industry

Quality of infrastructure

Telecom and network

Real estate

Transportation

Power

Talent

Availability

Suitability

Willingness

Accessibility

Trainability

Cost

Labor cost

Infrastructure cost

Corporate tax

Market maturity

IT/ITES employees as 
percentage of total service
sector employment

IT/ITES as percentage of 
services GDP

Presence of industry 
association

Risk profile

Regulatory risks

Country investment risks

Data protection

Other incentives

Environment

Government support

Business and living 
environment

Accessibility

Living environment

Cultural compatibility

Cultural attributes

Adaptability

Proximity

Ease of travel

Global and legal maturity

Data and intellectual property

security and privacy

Source: Authors’ summary.



Talent Pool

Together with the existence of competitive broadband

telecommunication markets, the availability of employee

skills is the single most important factor in the growth of

the IT services and ITES sectors. In fact, their growth has

created a situation in which skills scarcity creates opportuni-

ties for countries new to the industries to offer and develop

strong local talent pools. India, which has about 30 percent

of the global supply of low-wage labor for the IT services

and ITES industries (McKinsey Global Institute 2005), is

likely to have a talent shortfall of 0.8 million–1.2 million by

2012 (NASSCOM-Everest 2008). In 2007, India’s top-five IT

companies alone hired 120,000 new employees, and many

Indian companies have begun recruiting from international

talent pools. TCS, for example, now employs more than

10,000 non-Indians, who make up 9.1 percent of its staff

(Wadhwa, de Vitton, and Gereffi 2008). Just five years ago,

the company employed fewer than 100 non-Indians.

A typical assessment of the university graduate talent

pool by an IT services or ITES company considers a number

of aspects, including the following:

• Suitability for employment—that is, meeting a quality

standard for work in the industry and having the neces-

sary language (not necessarily English) skills. In a study

conducted by the McKinsey Global Institute, an assess-

ment of the available talent pool across 28 developing

countries found that, on average, only about 13 percent

of generalist graduates had the necessary qualifications

(including language) for being employed in the sector

(Farrell 2007). Education content is rarely aligned with

industry needs.

• Willingness to work in the industry—a function of both

the stature of the industry and other job options available.

• Accessibility—that is, proximity to a proposed IT/ITES

site or a willingness to relocate. 

• Trainability—that is, of the nonemployable cohort, the

number who could be employable following short-term

training courses. 

An important consideration for many large companies is

the scalability of the suitable talent pool, that is, whether it

is large and growing so that firms can scale up their busi-

nesses without having to look for talent in another location.

In addition to the above factors, companies considering

investment in IT services and ITES also look at parameters

such as average retention and turnover rates, maximum

number of hours in a work week, average premium for

overtime work, minimum wage, conditions of employment

mandated by legislation, regulations on severance and

termination of employees, restrictions on expatriates work-

ing in the country, and ease of travel clearances for visiting

executives (Sutherland Global Services 2008). 

Cost

Primary cost considerations, from the point of view of a

company making an investment decision, include the cost of

labor (from entry-level employees to seasoned managers);

infrastructure costs; selling, general, and administrative

expenses (SG&A); and facilities costs. Table 7.3 presents an

illustrative example of the share of different cost compo-

nents for IT services and ITES businesses and suggests that

the most important cost elements are wages, physical infra-

structure, and training.

The evaluation of cost also reflects fiscal or other incen-

tives provided by the government to encourage investment,

as well as tariff or trade restrictions regarding imports and

exports, corporate tax rates, regulations on profit remit-

tances and repatriation of capital, capital gains on assets and

other property transfers, and special incentives and tax holi-

days. Companies assess the different business taxes (value

added tax [VAT], withholding tax, excise duties, stock trans-

action taxes, capital gains tax, documentary stamp tax,

customs duty, and local taxes), and also seek information on

tax treaties and their effects on tax rates (Sutherland Global

Services 2008). 
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Table 7.3 Relative Percentage of Components in
the Total Cost of Offshoring 

Cost component IT services firm ITES firm

Wage rate 46 42
Physical infrastructure and
support 18 17

Training and productivity 9 10
Transition and governance 7 8
Communications 3 5
Disaster recovery and 
business continuity 3 5

Resource redeployment 4 3
Travel costs 3 3
Advisory services 4 2
Exchange rate changes 3 2
Resource redundancy 1 2

Source: Vashistha and Vashistha 2006. 



Given the cost advantage of most developing countries

compared to developed countries, tax incentives may not be

required to enhance the attractiveness of developing country

locations. However, they often signal the importance that

governments attach to the IT services and ITES sectors and

demonstrate governments’ commitment to nurturing a

conducive business environment for the industries.

Infrastructure

Infrastructure consists of availability, quality, and reliability

of services such as telecommunications (including broad-

band), power, and transportation, along with availability of

suitable real estate. Competitive broadband telecommunica-

tions markets are a particularly critical factor for the growth

of trade in IT services and ITES. In addition to cost and

quality, most IT services and ITES companies require redun-

dancy in terms of telecommunication links. It is important,

therefore, to ensure that more than one international carrier

is available, and that there is more than one international

gateway and one international cable linking the location to

competitive global communication networks.

In countries with unreliable public infrastructure,

companies look for customized facilities such as IT

parks—with modern office space, high-speed broadband

links, reliable power supply (including backup supply),

security services, and ancillary infrastructure including

banks, travel desks, restaurants, transportation systems,

and hotel accommodation for visiting executives. They

also look for availability of land and business-friendly

procedures such as quick building clearances for real estate

development. The availability of international airports

with good flight connections near IT/ITES locations is also

an important factor.

Business and Living Environment 

The general business and living environment of a country—

government policies toward foreign direct investment (FDI),

incidence of corruption, labor laws, ease of travel to and from

the country, and general quality of life—is also important in

a company’s decision about whether to invest there. Many of

these factors can be more easily controlled by focusing on a

discrete sector like IT services and ITES, and later expanding

efforts to the broader market environment. There are numer-

ous cases of countries offering special status for IT/ITES

investors to speed them through the formalities and insulate

them from the more difficult aspects of doing business

locally. The Agency to Promote and Facilitate Investments in

Remote Services and Technology (APFIRST) in Andhra

Pradesh in India and the IDA in Ireland, for example, cut

through red tape to help IT services and ITES companies

start local operations, while the broader business environ-

ment strengthened more slowly.

The living environment also influences companies’ deci-

sions about where to locate in terms of availability of health-

care facilities, international schools and other high-quality

academic institutions, entertainment facilities, civic infra-

structure, public safety, and hygiene.

Country risk relates to stability and transparency of law,

macroeconomic stability, treatment of foreign capital, and

data and intellectual property law protection, to name a few.

Potential investors weigh these risks according to their own

history and the risk-taking profile of their management.

Companies make decisions about locating IT services and

ITES investments based on their assessment of the judicial

system, the average duration to resolve disputes, the legal

framework for contract enforcement, average time to resolve

contractual conflicts, opportunities to arbitrate locally, the

legal framework for intellectual property protection, and

antitrust laws, among other factors (Sutherland Global Serv-

ices 2008).

In summary, the elements that make a country an attrac-

tive IT services and ITES investment destination are a

combination of depth and quality of the talent pool, cost

advantage, availability and quality of infrastructure, and

other factors that facilitate the smooth and predictable day-

to-day running of a business. These factors, with different

weightings based on different approaches, tend to be

common to the indices and tools used by industry analysts

and consulting firms (such as the ones summarized in table

7.2) active in the IT services and ITES industries. 

Relative Competitiveness of Small Countries 

Given the large addressable market for IT services and ITES,

there is an opportunity for many countries to participate

and benefit. In recent years, an increasing number of coun-

tries have begun to develop their IT services and ITES indus-

tries, viewing them as important potential sources of

economic growth. South Africa, for example, is emerging as

an attractive ITES destination, benefiting from English

language abilities (South Africa Online 2005). Similarly, the

Arab Republic of Egypt, Morocco, Senegal, and Tunisia are

also developing a range of ITES operations, including call
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and contact centers, and Israel is starting to emerge as a loca-

tion for packaged application development.

An important question is whether the opportunities

presented by the IT services and ITES sector are possible

only for countries with a large talent pool, or whether small

economies and least developed countries can benefit as well.

Scalability is an important success factor, as many compa-

nies prefer locations where scaling up is possible. This is

particularly true for large, “commodity” market segments

that require a large number of workers with comparable

skills, such as telemarketing and consumer support call

centers, and providers of standard back-office functions

such as accounting and IT support. Countries with large and

growing employable labor forces thus may have a competi-

tive advantage in capturing a share of the global IT services

and ITES markets. 

For a number of niche segments, however, the basis for

differentiation may center on factors other than scalability.

In R&D, for example, skills quality appears to be a much

more important differentiating factor. In addition to the case

of Ireland discussed earlier in this chapter, the following

country examples illustrate potential growth opportunities

in niche segments.

Mauritius. With an area of 2,040 square kilometers and a

population of 1.27 million, Mauritius employed approxi-

mately 7,000 people in IT services and ITES in 2007,

compared to only 2,000 in 2003. Mauritius used the

competitive advantage of its historical and cultural ties

with India to establish Ebene Cybercity, an IT park. A soft

credit from India of $100 million in 2001, along with a

bilateral agreement facilitating travel between India and

Mauritius, made it possible to attract investment from a

number of Indian companies, including Infosys, which has

set up a disaster recovery center on the island (CNET

News.com 2003; ITU 2004). Mauritius has successfully

attracted leading international players such as Accenture,

TNT Group, Teleforma, Ceridian, and EURO CRM

(Burton 2007), and has begun transitioning to higher

value–added activities such as advisory, design, and legal

services (MBOI 2007). As another indication of Mauri-

tius’s success, A.T. Kearney (2007) ranked the country

ahead of other locations well known for their attractive-

ness, in spite of Mauritius’s smaller size, higher costs, and

direct competition with the other countries in the fran-

cophone market.

Malta. Malta, with an area of 316 square kilometers and a

population of 0.4 million, is an even smaller country than

Mauritius. The World Economic Forum’s Global Informa-

tion Technology Report 2007–2008 ranks Malta third, after

Singapore and Tunisia, in terms of government success in

promoting information and communication technology

(ICT). Between 2001 and 2004, Malta embarked on the 

e-Malta strategy. In 2008, it launched a new national ICT

strategy that aims to make Malta a “smart island” (IDABC

2008). The country has successfully attracted specialized

software firms like Crimsonwing, Uniblue, GFI, Anvil, 2i,

and RS2, in addition to leading IT players such as Oracle,

Microsoft, Hewlett-Packard, and SAP (Malta Enterprise

2008). The call center that HSBC established in Malta for

its U.K. operations has grown to over 450 employees

(Times of Malta 2008). Malta has also become an attractive

destination for remote gaming: it now hosts 10 percent of

all remote gaming companies in the world, including

Betfair, Expekt, Unibet, Interwetten, and CBM Bookmakers

(Malta Enterprise 2008). 

In 2007, the government embarked on the SmartCity

Malta project with a $300 million investment from Dubai

Internet City’s Tecom. Encompassing an area of 360,000

square meters, SmartCity Malta will consist of office, residen-

tial, and retail space focused on attracting ICT and media

companies (SmartCity Malta 2008). The first phase of the

project was inaugurated in June 2008. SmartCity Malta is the

largest foreign investment in the island country and the single

largest job creation initiative in Malta’s history, committed to

creating 5,600 jobs over eight years (OANA 2008).

The examples of Ireland, Mauritius, and Malta suggest

that size is not a binding constraint in the potential for

countries to benefit from global IT services and ITES

opportunities. Small countries can aim at specific niches:

leveraging language skills, as in the case of Malta; building

on historical and cultural ties, as in Mauritius; using advan-

tages such as state-of-the-art infrastructure, a skilled work-

force, security, and a strong legal system, as in Singapore; or

operating at the high end of the value chain to compete on

quality, as in Ireland. 

Relative Competitiveness of Least Developed 

Countries

The question of whether least developed countries have the

potential to become players in the global IT services and

ITES industries is an engaging issue. Industry experts and
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current trends suggest that countries with severe

constraints in infrastructure, a small employable labor

force, and no clear competitive advantage enabling differ-

entiation in high-end markets may not be immediately

attractive to investors and companies looking to establish

IT services and ITES operations. Such countries may,

however, recognize and plan for the longer-term potential

that the industries represent, assuming these constraints

can be addressed over time. 

Deliberate investment in human resource and infra-

structure development, in a manner that is geared to

meeting the skill requirements of the IT services and ITES

industries globally, is likely to be a sound policy for least

developed countries. In a context where companies

around the world are learning to operate in different geog-

raphies, it can be expected that locations equipped with

employable skills, decent infrastructure, and a stable and

conducive business environment will be able to take

advantage of the opportunities presented by the IT serv-

ices and ITES industries.

It is important to note that a relatively small invest-

ment and a small number of jobs in the IT services and

ITES industries can have a considerable impact on the

economy of a country. While the IT services and ITES

industries currently employ less than 1 percent of the

labor force in India, for example, the sector is responsible

for one-quarter of the country’s exports. Although India

may be viewed as a unique case, evidence suggests that the

IT services and ITES sectors may contribute just as much

to other, smaller economies. The percentage of popula-

tion employed in the IT services and ITES industries in

Mauritius was nearly four times as high as in India in

2007. Least developed countries may see the case of

Mauritius as an example and invest in human resources,

infrastructure, and the general business environment in

their own countries in order to position themselves for

success in the medium and long terms.

Policy Options to Enhance 
Competitiveness

A fundamental question faced by governments is whether to

focus on industry-specific policy, such as the development of

the IT services and ITES industries, in addition to working

to improve the broader business environment.

Policies Targeted at the IT Services and ITES 

Industries

Opponents of industry-specific policy point to the dismal

record of governments in supporting specific sectors, empha-

sizing that the task is best left to markets. Governments should,

in their view, focus on macroeconomic stability, ensure prop-

erty rights and contract enforcement, and improve the general

environment for doing business. 

Proponents of targeted industry support point out that

(1) countries that have succeeded have seen their govern-

ments making deliberate interventions to catalyze growth of

the sector; (2) many of the policy enablers needed by the IT

services and ITES industries involve “no-regret” interven-

tions that also benefit the rest of the economy; and (3) a

broader approach to policy, aimed at the overall business

environment and not at the IT services and ITES industries

specifically, is likely to miss key interventions and be out of

sync with the dynamic needs of these industries.

Countries successful in adopting IT/ITES industry policy.

Although proactive policies may not be a sufficient condi-

tion for building successful IT services and ITES industries

in an individual country, all the success cases reviewed here

have involved active government support—albeit support

not necessarily focused on the needs of the IT services or

ITES industries. 

In India, long-term investment in world-class technology

institutes produced a critical mass of technology leaders

able to compete globally. In the state of Andhra Pradesh,

education policies in the late 1990s and early 2000s liberal-

ized entry of private technology institutes in the tertiary

education market, multiplying the number of engineering

graduates available for the IT sector in only a few years. The

Software Technology Parks of India (STPI) initiative that

was launched by the government in 1991 to overcome infra-

structural and procedural constraints by providing data

communication facilities, office space, and “single window”

statutory services was extremely beneficial. The technology

parks proved essential to the growth of the industry given

the broader context of deficient infrastructure and bureau-

cratic red tape. India’s telecommunications policies of 1994

and 1999 allowed private sector investments into the sector

and cleared the path for establishment of alternative inter-

national gateways that were also critical to development of

the IT services and ITES industries. 
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In Canada, the government offered special incentives to IT

and ITES companies that would develop a significant volume

of contact center operations in the Atlantic provinces.

Ireland’s emergence as an IT and international financial serv-

ices center is widely recognized as partly the result of proac-

tive government policies that encouraged investment in these

industries. In the Philippines, the Board of Investments has

actively targeted the IT services and ITES sectors and has

been credited by the local industry association for its key role

in supporting the rapid growth of the sector.

No-regret interventions. Investments that enable the IT

services and ITES industries include those in education,

infrastructure, and regulatory reform. All of these in turn

contribute to improving the broader business environment.

While a less targeted approach may not prioritize these

actions in the timeline demanded by the industries, most of

the reforms and investments required to develop the IT serv-

ices and ITES industries can be seen as “no regret” actions.

For example, a critical mass of low-cost labor with English

language skills, problem-solving abilities, and basic IT profi-

ciency is likely to be useful to other industries in the event

that the IT services and ITES industries do not develop. In

addition, high-capacity telecommunications infrastructure

and modern power infrastructure are likely to benefit other

industries. Ancillary investment in IT parks, where the bulk

of the development investment is made by private develop-

ers, does not represent a large, risky public expenditure

(other than the land, which is often provided as equity by

governments). In this sense, government support for the IT

services and ITES sector is a low-risk strategy and is consis-

tent with the argument that public interventions should

create positive externalities.

Institutions and Leadership Following an Adaptive 

and Engaged Approach to Policy

Locations successful in attracting IT services and ITES

companies do more than rely on highly structured strate-

gies—rather, they have leadership and institutions that

follow an adaptive and engaged approach to policy. Given

the fast-moving nature of the industries globally, the

domain of policy and investment promotion is a constantly

moving target. Unless the institutional framework is agile, it

will be difficult to adapt to changing market conditions and

achieve and sustain success. The institutional structures for

promoting IT services and ITES ideally should include a

level of government that is sufficiently high to have cross-

cutting oversight and should promote close engagement

between the public and private sectors in order to adapt

policy to evolving opportunities and sources of competitive

advantage. A number of examples bear out the efficacy of

such an institutional approach.

Ireland’s IDA, a government-sponsored development

agency funded primarily through government grant-in-aid,

has achieved significant success in attracting IT services and

ITES investments to the country. The inward investment

program launched by the IDA has been a major driving

force behind the growth of the Irish economy, contributing

to 35 percent of GDP and over 85 percent of manufactured

exports (IDA 2006). By its own account, “IDA is a full serv-

ice national development agency, a so-called ‘one-stop

shop.’ It deals with all aspects of inward investment—the

planning, promoting, marketing, negotiating and process-

ing of investment proposals; provision of financial incen-

tives and property solutions; helping new investors get

started and working with them to maximize their contribu-

tion to the Irish economy” (IDA 2006). And 9 of IDA’s 13

board members are from the private sector. 

Another example of a successful development agency in

the context of IT services and ITES is APFIRST (renamed

and reconstituted as APInvest in 2005) in Andhra Pradesh.

Established in 2001 to promote investment and develop-

ment in key sectors including offshore IT and business

process outsourcing (BPO), APFIRST was set up as a one-

stop contact agency, with a dedicated budget for marketing

and promotional activities, authorization to grant incentives

such as single-window clearances in order to attract investors,

and a dedicated account manager for key investors. The

agency has been a resounding success.

From 2001 to 2005, when the global ITES industry grew

at a cumulative average growth rate of 49 percent, the ITES

sector grew at more than twice this rate in Andhra Pradesh

(110 percent). Starting from a low base of $14 million in

1995, Andhra Pradesh’s exports of IT services and ITES grew

to $450 million in 2001 and to more than $6 billion in 2007

(The Hindu 2008). 

The success of APFIRST illustrates the importance of an

investment promotion institution that has cross-cutting

oversight. When APFIRST was trying to attract Microsoft to

establish a campus in Hyderabad, for example, it had to
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work with a number of government departments to clinch

the investment. APFIRST negotiated with the Indian School

of Business (ISB) to provide part of its land to Microsoft

(the ISB was compensated with additional land), facilitated

funding of roads to the campus, and arranged for an alter-

native source of electricity at the site. The 54-acre Hyder-

abad facility11 is the second-largest Microsoft campus in the

world, after the company’s headquarters in Redmond,

Washington. When courting Dell to make an investment

decision, APFIRST worked with the Andhra Pradesh State

Council of Higher Education to train students who could

be hired by Dell for the company’s Hyderabad call center. It

also worked with telecommunications companies to

provide high-speed bandwidth with redundant links for the

Dell facility. Since each major company had its own set 

of requirements, APFIRST’s ability to coordinate across

government and existing business institutions was critical

in successfully attracting new companies. 

A holistic marketing and business development focus was

another factor contributing to the success of APFIRST. The

organization hired a leading management consultancy to

obtain market intelligence and identify competitive advan-

tages while simultaneously leveraging the firm (in addition

to its own and Andhra Pradesh’s leadership) to reach out to

key decision makers in top global companies. 

Development institutions in Chile and Malaysia have

pursued similar relationship building initiatives. Chile’s

economic development agency, CORFO (Corporación de

Fomento de la Producción de Chile), established a partner-

ship with the Thunderbird School of Global Management in

Glendale, Arizona, to undertake market research and estab-

lish contacts with key organizations such as the American

Electronics Association and the San Jose Business Incubator

(Nelson 2007). Malaysia set up an International Advisory

Committee for its Multimedia Super Corridor to facilitate

engagement with leading global players. 

In addition to government investment promotion insti-

tutions, industry associations can also be effective in carry-

ing out branding and industry promotion initiatives.

NASSCOM, for example, has not only played an important

advocacy role with policy makers for the IT services and

ITES industries, but also has successfully created an India

brand that is now recognized internationally (World Bank

2008). NASSCOM’s success in a branding initiative has been

emulated by agencies in other countries, notably the Brazilian

Association of Information Technology and Communication

Companies (BRASSCOM), the Bulgarian Association of

Software Companies (BASSCOM), and the Ghana Associa-

tion of Software and IT Services Companies (GASSCOM). 

Governments need to be proactive in attracting strategic

anchor investors in order to gain a critical mass of investors.

This critical mass can generate dynamic cluster effects and

help raise visibility as a potential destination for IT services

and ITES. When Andhra Pradesh succeeded in getting

Microsoft to locate a software development center in Hyder-

abad, it became much easier to attract follow-on investments

from other high profile companies such as Oracle, IBM, and

Accenture, which in turn triggered a cluster effect that

encouraged investment from many more companies.

Policy Options for Nurturing and Expanding the 

Talent Pool

After access to high-bandwidth telecommunications infra-

structure, the availability of employable talent is the single

most important determinant for the growth of the IT services

and ITES industries in the long term. As mentioned above,

public education content is too often divorced from the

needs of industry. When examining policies related to the

talent pool, institutional mechanisms for aligning skills

development with the needs and requirements of the indus-

tries are in our view the most important factor for success. In

this regard, the government of Mexico facilitated a new

organization in 2008, MexicoFIRST, founded by Cámara

Nacional de la Industria Electrónica de Telecomunicaciones e

Informática (CANIETI) and Asociación Nacional de Institu-

ciones de Educatión en Informática (ANIEI) to work closely

with the Asociación Mexicana de la Industria de Tecnologías

de Información (AMITI) and ProSoft, a government agency

tasked with promoting the IT services and ITES industries.

MexicoFIRST will closely interface with IT and ITES compa-

nies on the one hand and Mexican universities on the other

to identify the training needs of the companies and to facili-

tate training programs at the universities to meet those needs. 

Another important policy intervention is to improve the

quality of education in order to develop generic skills that

are relevant to a broad spectrum of industries. An example

of this approach is the NASSCOM assessment of compe-

tency (NAC) framework, which the organization developed

in consultation with a large number of ITES players. The

NAC has emerged as India’s national standard for generic

skills and recruitment of entry-level talent for the ITES

industry (NASSCOM 2007), and NASSCOM has rolled out
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the framework in partnership with a number of state

governments in India. The skill testing themes under NAC

are shown in table 7.4. The test scores indicate areas for

improvement, allowing customization of further training.

NASSCOM has subsequently developed a NAC-Tech certi-

fication (NASSCOM 2008b) that is focused on benchmark-

ing engineering skills for the IT industry. This too is being

rolled out in partnership with state governments. Applying

and enforcing common industry certification not only

helps to align skills with industry requirements, but also

provide IT services and ITES companies with a more accu-

rate estimate of the talent pool available and reduces their

recruitment costs.

Still another important policy intervention aimed at

nurturing the talent pool is the establishment of mechanisms

to allow just-in-time training for IT services and ITES. A

number of countries are providing training grants for this

purpose. South Africa offers a training and skills support

grant toward the cost of company-specific training up to

12,000 rand (approximately $1,700) per agent. Under its ICT

Capacity Building Program, Sri Lanka offers grants to fund a

portion of the training costs of IT services and ITES compa-

nies. Sri Lanka also offers grants up to $10,000 to bring in a

specialized trainer from abroad under a “train the trainer”

program. In November 2007, the president of the Philippines

directed the Technical Education and Skills Development

Agency (TESDA) to allocate 350 million pesos (approxi-

mately $8 million) to provide scholarships for training

70,000 call center agents (TESDA 2008). Singapore has a

national Skills Development Fund for upgrading worker

skills and has launched the Initiatives in New Technology

scheme to establish new capabilities within companies or

industries by encouraging manpower development in the

application of new technologies, industrial R&D, and profes-

sional know-how (SEDB 2008).

Given the significant shortage of skills, many large IT

services and ITES companies are taking up skills develop-

ment initiatives, building dedicated training centers, and

employing hundreds of training staff. Infosys’s new Global

Education Center in Mysore, India, for example, has more

than 300 full-time faculty and is able to train 13,500 employ-

ees at a time. The company invested more than $120 million

in this 335-acre, 2-million-square-foot facility. Satyam, after

establishing a 240,000-square-foot School of Leadership in

India, has announced that it will build a Satyam Technology

and Learning Center within Deakin University at Geelong in

the State of Victoria, in Australia (Gartner Research

2008b).12 Given the need to address the shortage of skills, a

number of IT services and ITES companies are collaborating

with academic institutions. Some examples in India are the

following (Wadhwa, de Vitton, and Gereffi 2008):

• Accenture-Xavier Labor Research Institute (XLRI)

Academy

• VLSI (very-large-scale integration) Finishing School,

established as a partnership between Cadence and the

University of California Extension at Santa Cruz

• NIIT Institute of Process Excellence, a joint venture

between NIIT and Genpact

• NIIT Institute of Finance, Banking and Insurance, a joint

venture between NIIT and ICICI Bank

• Infosys’s “Campus Connect” program, which brings

faculty members from 470 engineering colleges to its train-

ing institute for a two-week residential training program

• Satyam’s effort to help 103 universities with faculty train-

ing, course design, and implementation of e-learning

infrastructure

• 24/7’s partnership with 200 colleges and even with high

schools to prepare students for the BPO industry.

In addition to IT services and ITES companies’ efforts

to create incentives for training potential employees,

some governments and universities have used public

funding and public-private partnerships to nurture and

expand the talent pool. These initiatives have been designed

to expand existing university infrastructure and faculty,
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Table 7.4 NASSCOM IT-Enabled Services Skill
Competence Testing Themes

Test Competencies assessed

Keyboard skills Typing speed and accuracy

Spoken English Voice clarity, fluency, vocabulary,
grammar/sentence construction,
accent, and situation 
comprehension

Writing ability (multiple 
choice and essay)

Message clarity and 
comprehension

Listening Comprehension and accent
comprehension

Numerical and analytical Numerical ability and logical
reasoning 

Source: NASSCOM 2007.



develop competencies that are benchmarked globally, and

forge linkages for skills development with private sector

and best-in-class institutions (see box 7.1).

Partnerships with leading standards organizations,

industry associations, universities, and companies can prove

highly advantageous for developing globally benchmarked

skills. Universities in the Philippines, for example, offer

courses in finance and accounting similar to those in the

United States because accounting principles used in the

Philippines are modeled after the U.S. generally accepted

accounting principles (GAAP). This has made the Philip-

pines a natural choice for U.S. banks and financial institu-

tions seeking to offshore parts of their operations. Similarly,

Sri Lanka has a large number of qualified accountants. (The

Chartered Institute of Management Accountants [CIMA],

one of the world’s largest professional accounting bodies,

has its second-largest number of management accountants

in Sri Lanka, after the United Kingdom.) Consequently,

companies engaged in investment research find Sri Lanka to

be an attractive offshoring destination. 

Examples of other global skills providers related to IT

services and ITES include the Customer Operations

Performance Center Inc. (COPC), the world’s leading

authority on operations management and performance

improvement for contact centers. Carnegie Mellon’s Soft-

ware Engineering Institute is a world leader in standards

such as Capability Maturity Model integration (CMMI) and

has developed a range of programs including those relating

to improvement of personal and team software processes.

Similarly, the Project Management Institute’s Project

Management Professional credential program is recognized

globally.

Policy Options for Reducing Costs

The biggest component of cost in the IT services and ITES

industries is labor. While labor costs are typically difficult for

a government to influence, some labor market distortions,

such as minimum wage laws, severance requirements,

restrictions on women working, or restrictions on nighttime

work, have the potential to be addressed. The government of

the state of Goa in India, for example, exempted the IT

industry from the Minimum Wages Act of 1948 because

wages in the industry were much higher than minimum

wage and IT companies were averse to being subjected to

frequent inspections, rent seeking, and bureaucratic require-

ments surrounding compliance with the act. 

This chapter does not advocate indiscriminate use of tax

incentives and subsidies, as they may allow inefficient firms

and sectors to persist, may result in decreased tax revenue

while firms might have invested without the subsidy, and are

difficult to withdraw once given (McKinsey Global Institute

[2003] elaborates on the convenience and value of tax incen-

tives). Targeted fiscal and other government incentives to

catalyze growth of the IT services and ITES industries can,

however, be helpful. Toward this end, several governments

have decreased net costs experienced by individual firms or

lowered the income tax rate for a specific sector. Examples

include a reduced income tax rate of 10 percent for key soft-

ware enterprises identified by the government (China), an

income tax holiday on profit from exports (India and Singa-

pore), 100 percent tax exemption for qualifying companies for

10 years (Malaysia) or 7 years (Republic of Korea), 100 percent

tax exemption for pioneer status companies (Singapore), and

fiscal subsidies linked to the number of jobs created (India). In

2002, the government of India revised Section 10A of the

Income Tax Act to allow for accelerated depreciation of up to

60 percent for hardware and other equipment in the first year

after purchase for IT services and ITES companies.

Other fiscal benefits include adjustment of capital

expenses and VAT, as well as duty waivers for IT equipment.

Malaysia, for example, offers a 100 percent deduction on

capital expenditures. China imposes no customs duty or

import VAT for software companies importing capital

equipment. India exempts software from customs duty,

allows duty-free imports into IT parks, makes computer

systems freely importable, and exempts second-hand

computers donated to state schools from customs duties.

Korea exempts companies set up with foreign investment

from custom duties, VAT, and special excise tax.13 It also

offers a 100 percent exemption from dividend withholding

tax for foreign investment in technology.

Policy Options to Address Infrastructure 

Barriers 

Broadband connectivity at globally competitive prices is a

necessary condition for a successful IT services and ITES

sector. Governments need to create an enabling environ-

ment for establishing competitive and effective markets in

order to attract investment, extend infrastructure access, and

116 Information and Communications for Development 2009



Realizing the Opportunities Presented by the Global Trade in IT-Based Services 117

Public funding initiatives. Ireland presents several good examples of publicly funded initia-
tives to expand existing infrastructure, faculty, and IT curricula at universities, colleges, and
schools in order to ultimately expand the IT talent pool. By end-2001, Ireland had invested
IR£40 million (approximately $79 million) in its “Schools IT 2000” initiative, which provided IT
equipment, infrastructure and training, and curriculum resources to schools. The University of
Limerick has established a College of Informatics and Electronics that brings together the
disciplines of mathematics, software, computing, communications, and electronics. The
Dublin City University is focused on the development of skills in the areas of business, science
and electronics, computer technology, communications, and languages. Business and IT skills
curricula were also introduced in other universities. Partly as a result of these efforts, Ireland
now has among the highest proportion of science and engineering graduates as a percentage
of all university graduates (31.9 percent) in the European Union (Eurostat 2004). 

Partnerships with private sector and best-in-class institutions. Various governments have
played a critical role in encouraging ICT-related partnerships with the private sector and
academic institutions. Singapore has been one of the most proactive in this regard, starting with
the creation of the Industrial Training Board (ITB) in 1973. The ITB established an extensive
system of training advisory committees with industry participation, introduced industry-based
training schemes in partnership with companies, and established arrangements for keeping
training staff abreast of the latest technological developments. The last of these was done, for
example, through memorandums of understanding with companies including Mitsubishi Elec-
tric Asia, Robert Bosch (SEA), Siemens, IBM, Cisco, and Sun Microsystems (Lee and others
2008). The SEDB also began working with large companies to set up specialized training facili-
ties, such as the ones for Tata Group’s precision engineering plant in Singapore. The InfoComm
Development Agency of Singapore has been active in forging global partnerships to improve ICT
sector skills. For instance, in 2006 it partnered with Carnegie Mellon University’s Entertainment
Technology Center and the National University of Singapore’s School of Computing in order to
develop a degree program in interactive digital media (CMU  2006). 

In Malaysia, the Penang Skills Development Centre (PSDC) is a joint partnership between
the government, academia, and industry.a Established in 1989, it has a membership of 141
companies and is led by the private sector. The Chittagong Skills Development Centerb in
Bangladesh is a similar public-private partnership focused on skills development for the ICT,
manufacturing, and services sectors. The Center was established in 2006 in partnership with
the PSDC, government agencies, industry associations, and ICT companies such as Alcatel,
Ericsson, Huawei, and ZTE. 

The government of Andhra Pradesh in India is yet another interesting example of proactive
promotion of public-private partnerships (IIIT 2007). The International Institute of Information
Technology (IIIT) in Hyderabad was started in 1998 with initial support of buildings and seed
funding by the state government. Over time, the IIIT has become an autonomous, self-
supporting institution and has developed active relationships with major IT companies includ-
ing IBM, Signal Tree, Motorola, Oracle, and Satyam, all of which have set up corporate schools
on the campus.c Andhra Pradesh has also partnered with Dell and GE to offer company-specific
training courses in colleges to prepare students for eventual recruitment by those companies.

a. See http://www.psdc.com.my/index.cfm (accessed August 3, 2008).

b. See http://www.csdc.com.bd/ (accessed August 3, 2008).

c. Recently there has been a move to transition these schools into partnerships focusing on high-end research.

Box 7.1 Government and University Initiatives in Skills Development

for IT Services and IT-Enabled Services



improve service quality. Some form of public-private part-

nerships may be used to encourage the development of

broadband networks in commercially unattractive areas;

such partnerships have been used for underserved areas in

India, Malaysia, Spain, Uganda, and elsewhere (chapter 4

contains a detailed discussion on policies for promoting

telecommunications backbone networks). 

Korea is a well-known leader in broadband, as a result of

policies including full liberalization of the telecommunica-

tions market; leveraging of private investment for rapid roll-

out of broadband infrastructure; and provision of public

funding to facilitate uptake of broadband services by citi-

zens, businesses, and public institutions. Rapid deployment

of broadband provided important opportunities for Korea’s

IT industry, and the sector is growing three times faster than

the rest of the economy. Particularly fast-growing subsectors

include development of search engines and local content. In

addition, Korea has developed a competitive advantage in

niches of the IT industry, such as online gaming, where

Korean companies are the biggest global players (see the

analysis in chapter 3 on the economic impact of broadband).

In February 2009, Korea announced that it was upgrading its

network to boost broadband speeds for citizens to 1 gigabit

per second by 2012.

In countries where overall infrastructure is underdevel-

oped, practical second-best solutions such as IT parks may be

justified in order to cluster businesses and thus ease the provi-

sion of efficient, high-quality infrastructure services required

for development of the IT services and ITES industries. Such

an approach may also be helpful in forming a critical mass of

investors and attracting a group of support services. 

The success of the Stanford Industrial Park (later Stanford

Research Park) in California in the United States, which

morphed into what is now Silicon Valley, has inspired some

governments to establish or facilitate the setting up of IT

parks with ambitions beyond provision of basic infrastruc-

ture. While there are numerous examples of this, the

Malaysian government’s development of the Multimedia

Super Corridor (MSC) has been one of the more prominent

initiatives. Conceptualized in 1996, the MSC aspired to make

Malaysia a global IT hub. It has generated revenues of more

than RM 13 billion (approximately $4 billion) and 63,000

knowledge-based jobs (MSC Malaysia 2008). More recently,

the Dalian Tiandi Software Hub in China is being developed

as the “world’s largest software, IT service hub” (Livemint.com

2007). The hub will have an area of over 26.5 square kilome-

ters and is funded by private sector investments expected to

exceed $2.5 billion (China Economic Review 2008). 

In 2005, the government of Morocco built the CasaShore

zone with world class infrastructure and services and rental

costs in line with the most competitive destinations. Building

this IT park not only provided the resources that companies

need to do business successfully in Morocco, but also clearly

signaled the government’s commitment to developing the

IT services and ITES industries. Likewise, the government of

Kenya announced in 2008 that it will develop a 5,000-seat

BPO technology park, with a budget of K Sh 900 million

(approximately $13 million) already allocated for financing

the initial part of the project (Kenya ICT Board 2008). In

another case, that of Hitec City in Hyderabad, the govern-

ment of Andhra Pradesh contributed land as 11 percent

equity into the project and provided ancillary infrastructure

such as roads, electricity feeders, water, and sewage systems,

while Larsen & Toubro was responsible for all other invest-

ment in the park.

Competitive incentive packages are often offered for

companies to locate to these parks, such as subsidies on the

costs of telecommunications (such as in Kenya) and other

utilities (such as in the state of Orissa in India). One-stop

support services at IT parks range from administration and

training to legal and financial services.

Policy Options to Improve the Broader Business 

Environment 

Beyond general policies addressing the broader business

environment, policy options include freeing parts of the IT

services and ITES industries from burdensome regulation

and in some cases providing support from a state agency

that has the mandate and the authority to guide businesses

through the bureaucratic labyrinth that remains. 

The bureaucratic burden may be decreased by removing

some licensing requirements and providing expedited

approvals for qualifying companies on remaining require-

ments. Industrial licensing was abolished in India for the

electronics sector except for manufacturing electronic aero-

space and defense equipment. ITES was declared an “essen-

tial services industry” in some of the states in India, allowing

“365 × 24 × 7” operations otherwise prohibited by law. In

some states in India, a “deemed approval” system that

provides automatic approvals if government agencies did

not respond to a company request within a stipulated

number of days was initiated, and a self-certification option
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allowed for qualifying companies to self-certify compliance

with legal and statutory requirements. 

A number of online connectivity and privacy issues are

also important elements of the broader business environ-

ment that may need to be addressed. Chief among them are

the legal validity of online transactions, data security and

data privacy protection, Internet protocol (IP) protection,

and safeguards against misuse of computing infrastructure

(cyber-crime). The enabling environment for legal recogni-

tion of online transactions is essential for the IT services

and ITES industries. Examples include China’s Electronic

Signature Law 2005, the formation of a cyber appellate

court and digital certification under India’s IT Act 2000, and

the Malaysian Communications and Multimedia Commis-

sion Act. Malaysia’s Digital Signature Act and Computer

Crimes Act, Singapore’s Computer Misuse Act and Elec-

tronic Transaction Act, enacted in 1998, and Korea’s Protec-

tion of Information Infrastructure Act 2001 are examples of

attempts to provide assurance against the misuse of

computers and computing infrastructure. With regard to

intellectual property rights, countries can start by bringing

patent, copyright, and trademark laws in line with interna-

tional conventions such as Trade-Related Aspects of Intel-

lectual Property Rights (TRIPS), as China, India, Korea,

Malaysia, and Singapore have done, or the World Intellec-

tual Property Organization (WIPO) Copyright Treaty,

which China, Korea, Peru, Senegal, and Singapore (to

name a few) have signed onto. Raising awareness about

these issues in the legal community and among police,

prosecutors, and judges is also key. 

Movement of capital can be made freer and double

taxation can be avoided by permitting 100 percent FDI into

IT services and ITES companies and IT parks (as China,

India, Malaysia, and Singapore have done), working to

form tax treaties with jurisdictions to which earnings

would be repatriated (as China, India, Korea, and Singa-

pore have done), and by establishing export agencies such

as the Malaysia External Trade Development Corporation

(MATRADE) to facilitate trade between local producers

and foreign buyers.

Conclusions

The global market for IT services and ITES is large and grow-

ing despite fears of a temporary setback because of the global

financial crisis. Limitations to growth are mostly on the

supply side, in particular in terms of employees with skill sets

that meet the requirements of the market. The globalizing

market for skills, however, allows developing countries to

take advantage of their cost advantage in terms of labor and

to make investments in expanding the skills of their labor

forces in order to make them suitable for employment in the

fast-growing global IT and ITES industries. Successful partic-

ipation in the industries has been shown to have a positive

impact on job creation, exports, economic growth, and social

development. 

Locations with comparatively large talent pools will

have an advantage in attracting IT services and ITES

companies because large companies prefer to source serv-

ices from locations where scalability is feasible. This is

particularly true for “commodity” services such as contact

centers and standard back-office IT and accounting func-

tions. Recent successes of small countries show that oppor-

tunities exist in a range of niche and higher value-added

segments where small countries may be able to compete

successfully. The timing and scale of gains differ, however,

according to a country’s skill endowments, infrastructure,

cost advantages, and business environment. Countries that

are severely constrained in terms of infrastructure and

skills may need to focus on longer-gestation programs to

develop their talent pools and basic infrastructure, and

thus will take longer to realize the benefits of hosting IT

services and ITES companies.

In countries that have succeeded in the IT services and

ITES industries, governments have adopted a proactive role

in promoting the sector. Such support can often be

provided with low levels of public funding by leveraging

private sector investments. Most of the public interventions

to promote the industries—improving education, provid-

ing broadband infrastructure, or streamlining government

interfaces with business—are essentially “no-regret” moves

that carry little risk. 

Locations that have successfully developed IT services

and ITES appear to have empowered industry development

institutions to follow adaptive and engaged approaches to

policy. Winning policy development efforts are character-

ized by adaptation to the rapidly evolving needs of the

industries and by ongoing engagement between govern-

ment leaders and the industries. The private sector can

provide governments with invaluable information and

insights on available opportunities, market trends, and

future skill requirements, and engagement between private
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and public sectors can also help overcome investment

constraints in key areas of infrastructure and human

resource development. Given the importance of skills as a

driver of growth of the IT services and ITES industries, a

focus on quality of education in close alignment with local

and global industry needs is essential. 

Finally, the importance of leadership for promoting the

IT services and ITES industries must be underscored. Exten-

sive commitment and support from the highest echelons of

government are essential to make rapid and deliberate policy

choices, to implement them effectively, and to overcome

bureaucratic resistance.

Notes

1. According to NASSCOM (National Association of Software

and Services Companies, India), the global financial crisis is

expected to result in reduced technology-related spending for

the first two to three quarters of 2009, but it is expected to

pick up in 2010; and “greater focus on cost and operational

efficiencies in the recessionary environment is expected to

enhance global sourcing” (NASSCOM 2009).

2. Traditional services include hardware and software mainte-

nance, network administration, and help desk services.

3. Verticals refer to industries such as banking, insurance, and

telecommunications. Horizontals refer to functions common

across industries, such as human resource management,

finance and administration, and marketing. Verticals account

for 60–65 percent of the addressable ITES market, while hori-

zontals account for 35–40 percent.

4. India’s financial year is April 1 to March 31.

5. According to the Economic Survey 2007–08 conducted by the

Ministry of Finance, India’s total exports in 2006–07 were

$128 billion, of which $76.2 billion were service exports. (See

http://indiabudget.nic.in/es2007-08/esmain.htm, accessed on

August 2, 2008.) Total IT services and ITES exports during

2006–07 were $31.3 billion, which represents 41 percent of

India’s service exports. 

6. Twenty-six percent of gross income spent by employees was

housing related, followed by food items, durable goods, and

vacation/leisure. In addition, IT services and ITES firms

contributed to increased nonwage spending on construc-

tion, transportation, communications, and a host of other

sectors.

7. According to the NASSCOM-McKinsey Report 2005, the

most important employment generation opportunities will

occur in construction (an estimated 1.4 million construction

site workers will be employed in FY 2010 to meet the demand

to develop additional commercial and residential real estate),

retail (1.5 million–1.75 million employees in FY 2010), and

transport (650,000–700,000 drivers and assistants will be

required to meet industry requirements in FY 2010).

8. According to the report, the “two industries (IT and BPO)

directly employ nearly 700,000 people and provide indirect

employment to approximately 2.5 million workers” (page 15).

9. Despite the global financial crisis, the Philippines was report-

edly still on track to achieve its Roadmap 2010 targets, includ-

ing capturing 10 percent of the global market for ITES (BPAP

2009).

10. Some commentators find this overly optimistic, for example,

Magtibay-Ramos, Estrada, and Felipe (2007).

11. The facility consists of the India Development Center,

Microsoft IT-India, and the Microsoft Global Services

Center.

12. It is unclear if these plans will go ahead in view of revelations

in January 2009 that Satyam was involved in the overstating of

revenues and profits for a number of years. Tech Mahindra, an

Indian niche IT services company, recently won a bid to buy

Satyam.

13. This exemption is applicable to high-technology and large-

scale manufacturing industries.
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Part II





P
art I of this report shows that information and

communication technology (ICT) is playing a

vital role in advancing economic growth and

improving governance. The potential impact that ICT can

have on individuals, businesses, and governments depends

largely on how policies are formulated and technology and

markets evolve. Thus, it is important for countries to

possess timely ICT data and benchmarks to facilitate policy

making that extends the reach of ICT and increases its

development impact.

ICT development is multifaceted, ranging from the roll-

out of telecommunications infrastructure—providing voice,

data, and media services—and information applications

tailored to specific sectors and functions (for example, bank-

ing and finance, land management, education, and health)

to the implementation of electronic government (e-govern-

ment) and the development of information technology (IT)

and IT-enabled industries (including IT goods and services).

There are many opportunities for developing countries to

advance development through the innovative use of ICT.

Banking services and job search text messaging services

delivered through mobile phones and portable devices used

by farmers and fishermen to track crop prices and market

demand are a few examples that are changing the lives of

people in developing countries. 

Part II of the report includes this chapter describing the key

trends in ICT development; sections titled ICT Performance

Measures: Methodology and Findings, with its annex on

progress in  measuring ICT, and User’s Guide to ICT At-a-

Glance Country Tables; and the ICT at-a-glance (AAG) tables

for 150 economies. The tables contain 29 indicators on ICT

sector structure, capacity, and performance. 

The present chapter uses the data from the AAG tables to

demonstrate the progress that many developing countries have

made in recent years in improving ICT access, use, quality,

affordability, trade, and applications, and to show how that

progress relates to enabling policies and regulations. 

This ICT trends analysis and the ICT at-a-glance tables

use standard World Bank income and region classifications.

For income classification, every economy is classified as low

income, middle income (subdivided into lower middle

income and upper middle income), or high income based on

gross national income (GNI) per capita. Regional groupings

include only low- and middle-income economies and are

based on the World Bank’s operational regions, which may

differ from common geographic designations. For further

details on income and region classifications, see the section

titled User’s Guide to ICT At-a-Glance Country Tables.

Mobile Phones Have Narrowed the
Gaps in Voice Communications
Worldwide

The overall trends in voice communications in developing

countries are positive. At the end of 2007 there were about

1.1 billion fixed telephone lines and 3.3 billion mobile phone
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Figure 1 Mobile Phone Subscriptions in Developing 

and Developed Countries, 2000–07

Source: International Telecommunication Union (ITU), World Telecommuni-
cation/ICT Indicators Database.
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Figure 2 Status of Competition in Fixed and Mobile

Telephony in Developing and Developed

Countries, 2007

Source: ITU, World Telecommunication Regulatory Database; based on
World Bank classification of economies.
Note: For the developing-country panel at the top, a sample of 127 
countries was used; for that at the bottom, 134 countries. For the 
developed-country panels, a sample of 49 countries was used.
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Figure 3 Mobile Telephony Penetration before and

after the Introduction of Competition

subscriptions worldwide. The proportion of mobile phone

subscriptions in developing countries increased from about

30 percent of the world total in 2000 to more than 50 percent

in 2004—and to almost 70 percent in 2007 (figure 1). 

There are two principal reasons that the uptake of

mobile telephony in developing countries has overtaken

fixed-line service. First, wireless technology can be deployed

more quickly because it requires less upfront investment in

infrastructure than do fixed telephone systems. This trans-

lates to lower prices and hence stronger customer demand.

Second, liberalization of fixed-line markets, which were

often dominated by state-owned monopolies, started later,

while mobile phone markets were generally opened to one

or more new entrants from the start (figure 2). 

The introduction of competition in the mobile teleph-

ony market has often led to an immediate growth in voice

services (figure 3). Countries that have taken decisive steps

to establish independent regulators and foster competition

have seen notable improvements in sector performance. In

some cases, the announcement of a plan to issue a new

license has been effective in triggering growth, encouraging

the existing mobile phone operator to improve service,

reduce prices, and increase market penetration before the

new entrant started operations.

Access to Advanced ICT Services Is
the Natural Next Step in Development

Although Internet use took off more recently and has not

grown as rapidly as voice communications, the worldwide

Source: ITU, World Telecommunication/ICT Indicators Database.
Note: Year 0 in the figure indicates the year of entry of a second mobile
operator. 
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number of Internet users more than tripled between 2000

and 2007. In developing countries, the number of Internet

users jumped about 10 times over the same period, from 76

million to 726 million. But the disparity in Internet penetra-

tion among developing countries and regions remains high,

ranging from about 27 users per 100 people in Latin Amer-

ica and the Caribbean and 21 users per 100 people in Europe

and Central Asia to 4 per 100 people in Sub-Saharan Africa

in 2007 (figure 4). Unlike mobile phones, personal comput-

ers are often too costly for many households in developing

countries. Public Internet access points, therefore, have

played an important role in introducing the Internet to

people in rural areas and low-income countries. Moreover,

as wireless technology evolves and markets expand, more

people in both developed and developing countries are using

mobile phones to access the Internet.

The demand for always-on, high-capacity Internet services

in both developed and developing countries is increasing.

Advanced Internet service—i.e., beyond what can be achieved

through dial-up connections—has become more important as

the demand for data and value-added services grows. Broad-

band allows for large volumes of data to be transmitted and

facilitates cheaper voice communications (for example, by

routing calls over the Internet). It is also enabling voice, data,

and media services to be transmitted over the same network.

Such convergence could have an enormous impact on

economic and social development—increasing productivity,

lowering transaction costs, facilitating trade, and increasing

retail sales and tax revenues. Where broadband has been

introduced in rural areas of developing countries, villagers

and farmers have gained better access to market prices of

crops, training, and job opportunities. However, in 2007, aver-

age broadband penetration in low-income economies was just

2 percent of the population and was concentrated in urban

centers. Clearly, the benefits of broadband are not yet available

to most people in developing economies.

Although the capacity of broadband service is measured

by the advertised speed available to consumers, speed may

be constrained by the availability of bandwidth, which is

increasing faster in developed countries with robust infra-

structure than in developing countries. In high-income

economies, average per capita international bandwidth in -

creased from 586 bits per second (bps) in 2000 to 18,240 bps

in 2007. Among developing regions, Europe and Central

Asia and Latin America and the Caribbean have the greatest

capacity. Between 2000 and 2007, bandwidth per capita

increased from 12 bps to 1,114 bps in Europe and Central

Asia and from 8 bps to 1,126 bps in Latin America and the

Caribbean. With improved fiber-optic connectivity, some

countries in South Asia are seeing a rise in international

bandwidth, yet in terms of international bandwidth per

capita, South Asia and Sub-Saharan Africa are still well

behind other regions (figure 5).

Broadband penetration is closely associated with per

capita income (figure 6). The Republic of Korea, however,

through ambitious policies and support for broadband

infrastructure investments, now has one of the world’s

highest rates of broadband subscribers—well above that
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Figure 4 Number of Internet Users by Region, 2000 and 2007

Source: ITU, World Telecommunication/ICT Indicators Database.
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of many other economies with higher per capita incomes.

Estonia has also made great progress through a national

strategy to build an ICT-enabled economy. It is experi-

encing a surge in Internet and broadband use, triggered

in part by the development of an electronic environment

for its banking sector. Both countries have leveraged

public-private partnerships to facilitate ICT development

and aim to use ICT to increase connectivity between citi-

zens, businesses, and government.
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Figure 5 International Bandwidth in Developing

Regions, 2000–07 

Sources: ITU, World Telecommunication/ICT Indicators Database; 
World Bank.
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Affordability Unleashes the Potential
Impact of ICT Services on Economic
Growth

The price of ICT access continues to fall due to technologi-

cal advances, market growth, and increased competition, a

trend that is especially important in allowing people in

developing countries to take full advantage of ICT services.

In recent years, steep price reductions have contributed to

the rapid expansion in mobile phone use in many countries

(figure 1, figure 7). Increased use of prepaid service allows

mobile customers to make payments in small amounts

instead of having to commit to fixed monthly subscriptions.

Such cards enable even low-income consumers to have

access to mobile communications, leading to higher pene-

tration rates in poor and rural areas.

Pricing for Internet access has also been falling in many

countries, including some in sub-Saharan Africa (figure 8).

Still, the average price for Africa as a whole continues to be

well above the world average. The gap in affordability is even

more stark: in 2006, the Internet price basket for sub-Saharan

Africa was about 62 percent of average monthly per capita

income, while it was about 12 percent in South Asia, and less

than 9 percent in all other developing regions. In high-

income economies, Internet service costs less than 1 percent

of average monthly income.

Figure 6 Broadband Penetration and Gross National Income in Various Economies, 2007

Sources: ITU, World Telecommunication/ICT Indicators Database; World Bank, World Development Indicators Database.
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Developing Countries Are Benefiting
from ICT Exports

Although the level of exports of ICT goods and services

does not necessarily reflect high rates of ICT use in a coun-

try, it does indicate the importance of a country’s ICT

sector and its international competitiveness. As barriers to

trade in ICT goods and services are removed, opportunities

for developing countries to benefit from such exports will

likely grow. 

Some developing countries have already become key

exporters of ICT goods and services. The top-five exporters

of ICT goods in 2006 were China ($299 billion); the United
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Figure 7 Average Annual Change in Price of Mobile Phone Services in Various Countries, 2004–06

Source: ITU, World Telecommunication/ICT Indicators Database.
Note: Mobile price basket is based on the Organisation for Economic Co-operation and Development (OECD) low user definition and is calculated based on
the prepaid price for 25 calls per month spread over the same mobile network, other mobile networks, and mobile to fixed calls and during peak, off-peak,
and weekend times. It also includes 30 text messages per month. Countries that have experienced significant price reductions in mobile phone service
prices do not necessarily have the lowest prices.
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Figure 8 Monthly Price of Internet Services in Various Sub-Saharan African Countries, 2005–07

Source: ITU, World Telecommunication/ICT Indicators Database. 
Note: Price basket for Internet service is calculated based on the cheapest available tariff for accessing the Internet for 20 hours a month (10 hours peak and
10 hours off-peak). The basket does not include the telephone line rental but does include any telephone usage charges.
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States ($169 billion); Hong Kong, China ($136 billion);

Japan ($125 billion); and Singapore ($124 billion). In terms

of the share of ICT goods exports in total goods exports,

economies in the East Asia and Pacific Region were leaders:

the Philippines (56 percent); Singapore (46 percent);

Malaysia (45 percent); Hong Kong, China (42 percent); and

China (31 percent). 

Trade in ICT services includes communications services

(telecommunications, business network services, telecon-

ferencing, support services, and postal services) and

computer and information services (databases, data

processing, software design and development, maintenance

and repair, and news agency services). India’s software

exports jumped from about $1 billion in 1995 to $22 billion

in 2006, and generated employment of about 1.6 million

people. India leads all other developing countries in exports

of communication, computer, and information services as a

share of total service exports, at 42 percent in 2006/07

(figure 9). Other developing countries on the top-10 list

include Costa Rica, Guyana, the Republic of Yemen, Romania,

and Senegal. 

ICT Applications Are Transforming
Government and Commerce

Between 2000 and 2007, the ICT sector accounted for 3 to

7 percent of GDP, regardless of the country’s level of

income. With robust ICT infrastructure as a foundation,

countries are using ICT applications to further develop

specific sectors. And developing countries are well posi-

tioned to benefit from adopting new ICT applications

because they often do not have the added expenses of

maintaining and transitioning from legacy IT systems to

newer technologies. 

Governments are increasingly important users of ICT,

particularly in the context of e-government, making them a

major actor in fostering ICT uptake and setting IT standards.

E-government initiatives usually aim to make public admin-

istration more efficient, increase government accountability

and transparency, and improve delivery of public services to

citizens and businesses.

The United Nations Web Measure Index (table 1) evalu-

ates the availability and sophistication of governments’

Web presence and use. A look at the five indicators that

make up the index shows not only that governments in

developed countries are much higher up the ICT adoption

ladder but that they are at a more advanced stage where

ICT has been embedded in daily workflows—easing trans-

actions, recordkeeping, and sharing of information among

government agencies and between government, citizens,

and businesses. Many developing countries are still at an

earlier stage, focused on physical implementation of IT

systems and networks.

In terms of advancement of e-commerce, developing

countries have less than one-hundredth the number of

secure servers as developed countries (table 1). A secure,

reliable business-enabling environment is a key element of

successful e-commerce. Privacy and security concerns
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Figure 9 ICT Service Exports as a Percentage of Total Service Exports for the Top-Five Countries, 2000–06/07

Source: International Monetary Fund (IMF), Balance of Payments Statistics Yearbook Database.
Note: The most recent data available for India and Niger are from 2006.
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about the transmission of personal or financial information

over the Internet are major issues for both consumers and

firms and may explain why they may be reluctant to use the

Internet to make transactions. The number of secure

servers indicates how many companies are conducting

encrypted transactions over the Internet. Differences in this

measure are stark. While developed countries had about

662 such servers per 1 million people in December 2008,

developing countries had about 5. Canada alone, with

30,200 secure servers, had more than all developing coun-

tries combined, with 28,399.

Conclusion

Countries that have taken steps to create a competitive market

environment for ICT generally have a larger share of people

using ICT services than those that have not. One important

outcome of competition is that it lowers prices for ICT serv-

ices. But while prices are falling rapidly, ICT services are still

unaffordable for many people in low-income countries. As a

result, a large share of the population in these countries

has yet to realize the potential of ICT for economic and

social development.

Among ICT services, voice communications, particularly

mobile telephony, has led the way. Access to new services

such as broadband remains limited in developing countries.

Yet the expansion of broadband networks plays a catalytic

role in the development of trade and e-government. In some

developing countries, trade in ICT goods and services has

sparked export-led growth and job creation. ICT applica-

tions are also transforming how governments deliver public

services to citizens and businesses. 
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Table 1 Measures of E-Government and E-Commerce in Developing and 
Developed Countries

Country group Web measure index, 2007

E-Commerce (secure Internet
servers per 1 million people),

December 2008
Developed 0.61 662.6

Developing 0.27 5.2

Ratio of developed to 
developing 2.2 128.1

Sources: UNPAN 2008; Netcraft Secure Server Survey; based on World Bank classification of economies.





Over the past few years, attempts have been made by many

organizations to measure the relative level of development of

the information and communication technology (ICT) sector

in individual economies. The multitude of efforts is evidence

of the importance of ICT in a country’s economic and social

transformation and as a cohesive force for integrating a coun-

try into the global economy. This report introduces a new

approach—the World Bank’s country ICT performance

measures—and this section describes the methodology

behind the measures and summarizes the findings.

The country ICT performance measures aim to provide a

quick and effective way for policy makers to compare their

countries’ ICT performance against that of other countries

and to benchmark progress over time. Rather than creating an

aggregate ICT index, the World Bank’s performance measures

group indicators into various dimensions of ICT develop-

ment, which allows users to see how a country has progressed

within these dimensions relative to its peers, to use the meas-

ures as a tool to analyze relative ICT performance, and to

understand the interrelations among various aspects of ICT

development. More important, the measures are intended to

stimulate policy dialogue about how to improve the scores

through targeted sector policies and investments. 

Methodology

A total of 150 developing and developed economies with 

a population greater than 1 million are included in the

calculation of the country ICT performance measures, based

on internationally recognized indicators for measuring ICT

(see the annex to this section). These measures are calculated

using the average percentile method and assess ICT capacities

along three dimensions: (1) access to ICT, (2) affordability of

ICT, and (3) adoption of ICT applications in government

and business.

Specifically, the method for calculating scores for each

dimension is as follows: 

• Indicator selection and data collection. Between two and

five indicators are selected that best represent and meas-

ure the dimension, subject to the availability of country-

level data from international organizations, supple mented

by World Bank staff estimates based on official national

sources (table 2). 

• The access dimension features five penetration indicators

covering a range of ICT services and products. The

affordability dimension consists of three indicators meas-

uring a monthly basket of fixed-line telephone, mobile

phone, and Internet service charges, expressed as a

percentage of per capita income. The applications dimen-

sion consists of indicators measuring ICT adoption

including the United Nations Web Measure Index and

the number of secure Internet servers per 1 million

inhabitants, a proxy for the availability of e-business

services in an economy.
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• Aggregation. The percentile of each indicator is calcu-

lated, and a simple average of the percentiles is taken.

Then the percentile of the average is calculated.

• Calculation of measures. Economies are scored on a scale

from 1 to 10 based on the aggregate percentile values,

with 10 given to the highest performance decile and 1 to

the lowest decile.

Where possible, indicators used for the access and afford-

ability dimensions reflect 2007 data. Where data for 2007 are

not available, earlier years have been used. Indicators for the

adoption of ICT applications dimension use 2008 data.

Table 3 uses Mauritius as an example of how the country

ICT performance measures are calculated. 

To avoid distortion of the results, the methodology does

not “pre-judge” an economy’s ICT performance according to
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Table 2 Indicators for the Country ICT Performance Measures

Dimension Indicator Source
Access A1. Telephone lines (per 100 people) ITU

A2. Mobile cellular subscriptions (per 100 people)

A3. Internet users (per 100 people)

A4. Personal computers (per 100 people)

A5. Households with a television set (%)

Affordability P1. Price basket for residential fixed line (% of monthly 
GNI per capita)

ITU and World Bank

P2. Price basket for mobile call (% of monthly GNI 
per capita)

ITU and World Bank

P3. Price basket for Internet (% of monthly GNI per capita) ITU

Applications AP1. United Nations Web Measure Index UNPAN

AP2. Secure Internet servers (per 1 million people) Netcraft

Table 3 Example of How a Country ICT Performance Measure Is Calculated (Mauritius)

Dimension Indicator Data Percentile Score
Access A1. Telephone lines (per 100 people)       28.51           73.83

A2. Mobile cellular subscriptions (per 100 people)       74.13           57.33

A3. Internet users (per 100 people)       10.97           73.15

A4. Personal computers (per 100 people)       17.55           74.32

A5. Households with a television set (%)       95.68           70.27

Average           69.78

Percentile of the average (aggregate percentile)           70.67             8

Affordability P1. Price basket for residential fixed line (% of monthly GNI per capita)         1.18           75.00

P2. Price basket for mobile call (% of monthly GNI per capita)         0.91           81.21

P3. Price basket for Internet (% of monthly GNI per capita)         3.58           61.64

Average           72.62

Percentile of the average (aggregate percentile)           74.67             8

Applications AP1. United Nations Web Measure Index         0.47           63.01

AP2. Secure Internet servers (per 1 million people)       44.81           70.92

Average           66.97

Percentile of the average (aggregate percentile) 70.67             8

Source: World Bank, World Development Indicators Database.



its income level, sector structure, or knowledge capacity of

its population. The country ICT performance measures,

however, can easily be compared to income data (table 4) in

order to examine the impact of economic development, level

of competition, independent regulation, and literacy levels

on ICT take-up and use, and vice versa. 

This methodology has several advantages:

• It is robust. More than 95 percent of the scores using the

average percentile method are identical to those calcu-

lated using other methodologies, including the matching

percentile method and the unobserved component

method.

• It is flexible enough to incorporate additional indicators

for each dimension, or to include other core areas as new

dimensions of ICT development unfold. This will allow

the framework to evolve over time while ensuring

comparability of the scores.

• It is straightforward, easy to explain, and transparent.

• It avoids subjective manipulation of data based on under-

lying assumptions about the data (for example, assigning

weights). Subjective manipulation of data is particularly

problematic for the ICT sector, where ongoing technical

and market evolution make predictions difficult, and

where weighting might express the prevailing view of a

particular country or region. 

• It deals with missing data relatively well, by averaging

across indicators.

Findings

The results of the country ICT performance measure calcu-

lations are summarized in table 5 (see pages 140–43). 

Overview

Overall, as would be expected, there is a close relationship

between the country ICT performance measures and

income levels (see table 4). The leading economies in ICT

performance are mainly developed economies, attesting

their high levels of accessibility, affordability, and ICT usage.

Canada, Denmark, the Republic of Korea, the Netherlands,

Norway, Sweden, and the United Kingdom score 10 (the

maximum) on all three measures. 

The highest-scoring developing economies are all upper

middle income and mostly countries in Central and Eastern

Europe (Croatia, Latvia, Lithuania, Poland, Serbia, and

Turkey) and Latin America (Chile, Costa Rica, and Mexico),

but they also include Malaysia and Mauritius. Most of these

countries have effective regulation, competitive telecommu-

nications markets, and strong governmental support for

ICT. In the case of the Central and Eastern European coun-

tries, convergence of domestic legislation with the European

Union (EU) telecommunications framework has led to more

liberalized ICT industries. These countries have also bene-

fited from the establishment and strengthening of robust

institutions to enforce fair competition rules. 

Among the high-scoring Latin American countries, results

show that the early ICT sector reform practiced by Chile and

Mexico is paying dividends. While Costa Rica historically has

had a relatively uncompetitive sector, the government has

dedicated resources to telecommunications, particularly

fixed telephony, throughout the country. In addition, Costa

Rica’s comparatively high level of literacy and efforts to

develop an export-oriented, IT-enabled services industry

contribute to its high applications score. Similarly, Malaysia

and Mauritius have pursued outward-looking export strate-

gies for ICT goods and services and liberalized their telecom-

munications sectors to attract infrastructure investment. 

Within the group of lower-middle-income countries,

China, Jordan, Thailand, and Ukraine score highest, while

Vietnam, Uzbekistan, and Pakistan have the highest

performance measures in the low-income bracket.

At the bottom of the overall measures are seven countries

with a score of 1 (the minimum) in all three dimensions, all

of which are in sub-Saharan Africa. In each of these seven

countries, access to telephony is below 5 percent of the popu-

lation, access to the Internet and personal computers below

0.1 percent, and less than 10 percent of the households have

a television. Combined tariffs on fixed and mobile phone
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Table 4 Average Country ICT Performance Meas-
ures, by Income Level

Income
Access to ICT 

services

Affordability 
of ICT 

services

Adoption of ICT 
applications in 

government and 
businesses

High               9.06                 9.08                     9.00

Upper middle               6.79                 6.82                     6.57

Lower middle               4.98                 5.07                     4.93

Low               2.27                 2.14                     2.50

Source: World Bank staff.



services and Internet services in these countries are two to five

times the average income, and there are extremely low levels

of ICT application use. Although weak ICT performance of

these countries is partly the result of low average incomes, it is

mainly due to weak regulation, limited competition, lack of

private investment, and lack of supporting infrastructure such

as electricity. In many other countries in the region, significant

improvements have taken place, particularly in the access

and affordability dimensions. In fact, sub-Saharan Africa has

experienced the highest mobile phone growth rate of all

regions since market reform began in about 2000.

Some developing countries—such as Serbia, Croatia,

Ukraine, Macedonia, Syria, Jordan, Vietnam, and Moldova in

terms of access and Malaysia, Jordan, Peru, Guatemala, India,

and Mongolia in terms of adoption of ICT applications—

stand out as better ICT performers than their incomes

would suggest. However, some countries are not doing as

well in ICT performance as they could be given their income

level. Countries in this category include upper-middle-

income economies such as Botswana, Cuba, Gabon, and

Libya (figure 10).

The country ICT performance measures also illustrate

different levels of achievement for the various dimensions in

each developing region (see figure 11). Europe and Central

Asia scores highest in the access measure, whereas the

Middle East and North Africa leads in affordability and

Latin America and the Caribbean leads in adoption of ICT

applications. The developing region with the lowest meas-

ures is Sub-Saharan Africa, scoring less than 3 on the 1–10

scale in all three dimensions. 

Access 

Telecommunications infrastructure development has

witnessed explosive growth over the past decade, due in part

to the liberalization of the sector and the introduction of

mobile technology. Hong Kong, China, leads in the access

measure. This is a reflection of both the high level of compe-

tition in its ICT sector, particularly in proportion to its market

size, and a population eager to adopt ICT technology.1

Croatia and Serbia are the top-scoring developing coun-

tries in terms of access. They both have a relatively high level

of fixed-line access (more than 40 per 100 people), their

inhabitants each have more than one cell phone on average,

and the penetration of Internet subscribers is at par with

countries in the Organisation for Economic Co-operation

and Development (OECD). This is partly the result of low

tariffs (2 percent of per capita income) on fixed and mobile

phone service and Internet service. 

Most countries have achieved a penetration of five tele-

phone lines (fixed or mobile) per 100 people. Telecommuni-

cations equipment prices have fallen sharply, and wireless

technologies allow quicker installation compared to the past.

Remaining access gaps are therefore no longer primarily due

to engineering challenges or capacity limitations. Supply

constraints continue to exist in some developing countries

because of market structures that inhibit access to ICT prod-

ucts and services and high costs of infrastructure development

in remote and geographically challenging areas. Poor afford-

ability (especially for more advanced ICT services and prod-

ucts such as Internet and personal computers) and low digital

literacy are also constraining factors to enhanced access. 
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Figure 10 Relation between the Country ICT

Performance Measures (for Access and

Applications) and Income per Capita,

Developing Countries

Sources: World Bank staff.
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Affordability 

Affordability of ICT services around the world varies widely.

Some 60 percent of the 150 economies included in the ICT

performance measures have monthly fixed-line tariffs less

than 5 percent of per capita income. Denmark, the United

Arab Emirates, Singapore, the United States, and Norway—

countries that have the most affordable ICT services in the

world—have price baskets for ICT services equivalent to 0.5

percent or less of average income. However, close to 30

percent of the countries analyzed have monthly fixed-line

tariffs that amount to more than 10 percent of income. The

highest variation is in Internet pricing; here, more than one-

third of the economies have monthly price baskets more

than 25 percent of per capita income. 

Interpreting the affordability measure is difficult because

low tariffs increase access, but they also have the potential to

reduce the likelihood of financial sustainability of the ICT

sector. Several developing countries that do well in terms of

ICT affordability (those with low tariffs relative to their

income levels) are those that have not undertaken extensive

sector liberalization. For example, Iraq, Libya, and Oman

have telecommunications tariffs that make up a relatively

low percentage of per capita income, yet until recently, they

also had monopolistic telecommunications markets. One

reason that tariff rebalancing has been limited is lack of

political will, keeping tariffs on fixed lines (and consequently

dial-up Internet) relatively low. The downside of low tariffs

is that relatively little capital for investment is generated,

which also influences mobile pricing in these countries,

since mobile operators must compete to some degree with

low fixed-line tariffs. The challenge for developing countries

is to strike a balance between affordability of ICT services to

the users and sustainability of sector growth. 

It is important to note that the affordability measure takes

into account both the prices of ICT services and the income

levels to reflect the financial ability to pay on the demand

side. Therefore, countries with relatively low per capita

income and relatively high tariffs (and therefore lower

affordability) tend to have a bigger access gap beyond what a

competitive market can deliver, which might require more

public interventions.

Applications

Governments and businesses are increasingly exploring the

potential of high-speed networks to improve internal

communications, increase the efficiency of transactions, and

deliver better services to customers. Although most

economies have established some basic level of e-government,

in many developing economies, this is still often limited to a

Web site displaying information. A growing number of

countries also have some form of e-commerce, but at a rudi-

mentary stage. 

The United States has the highest score in the ICT appli-

cations measure, leading the world in the number of secure

Internet servers per 1 million people. It also ranks high in the

United Nations Web Measure Index, behind only Denmark

and Sweden.

Among developing economies, Latin American countries

perform relatively well in the applications area. Argentina,

Brazil, Chile, Costa Rica, Mexico, Peru, and Uruguay, for

example, all score 8 or higher out of 10 on applications; one

reason is that common culture and heritage allow economies

of scale and the ability to leverage the experience of neigh-

boring nations. Another factor is the region’s relatively high

literacy rate and school enrollment, both of which are the

highest among developing regions.

Challenges

The task of capturing a country’s ICT development in an

aggregated measure remains a challenge. Aspects that are
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Figure 11 Average Country ICT Performance Meas-

ures, by Region

Sources: World Bank staff.
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worth revisiting in the future are the inclusion of measures

of impact as well as a number of data-related issues and their

influence on selecting indicators.

Impact Measures

Currently, the country ICT performance measures focus

mainly on output indicators. No impact metrics (for exam-

ple, the impact of ICT development on economic growth,

labor productivity, and employment opportunities) are

incorporated in the framework. 

Reliable impact measures (and evidence of causality) of

ICT use are still being developed. In addition, the data

required for impact indicators are usually collected through

surveys, implying high collection costs in both developed

and developing countries. Scarcity of data and inconsistent

methodologies continue to make cross-country comparison

difficult. Nevertheless, this is an important area for future

research given the growing interest in understanding the role

ICT plays in economic and social development. 

Data Limitations

Due to data limitations, the country ICT performance meas-

ures have incorporated only a core set of indicators for

which reliable figures are readily available for the majority of

the 150 economies included in this report. 

Perhaps the most significant data limitation is to access

indicators for emerging ICT technologies. Mobile broadband

subscribers, voice-over-Internet protocol (VoIP) subscribers,

and pay TV subscribers are such examples. Data for these

indicators are available from several sources, though they

have limited country coverage. In some cases, such as mobile

broadband, limited coverage may suggest that the service is

not yet widely used. Yet these cases may represent future

trends of a dynamic and ever-evolving sector. A data consol-

idation effort has thus been initiated (see the annex) in antic-

ipation that data for these important indicators will become

more widely available in the near future.

Ongoing data collection efforts also include indicators for

the usage and quality dimensions of ICT sector development.

International voice traffic (minutes per person per month),

mobile telephone usage (minutes per user per month), short

message service (SMS) usage (messages per user per month),

and Internet users (per 100 people) are grouped under the

usage dimension. Telephone faults (per 100 main lines per

year), broadband subscribers (percentage of total Internet

subscribers), and international Internet bandwidth (bits per

person) are selected to reflect quality and capacity of ICT

services. As the data availability of these indicators reaches a

high threshold, usage and quality can be added as new

dimensions to the country ICT performance measures.

Lack of data also limits the understanding of adoption of

ICT applications across different sectors of an economy.

Data on ICT expenditures—which reflect the purchase of

software and hardware by businesses and consumers and

hence their propensity to use it—are not available beyond

developed countries and some large developing countries.

Indicators that might measure take-up of ICT in the educa-

tion and health sectors, for example, such as percentage of

schools connected to the Internet and percentage of clinics

with personal computers or Internet connections, are also

not widely available for many developing countries. Relevant

indicators for these areas have thus not yet been included in

this edition of the country ICT performance measures. 

The two indicators included in the applications measure,

namely the United Nations Web Measure Index and the

number of secure servers, might not be representative of the

wider applications dimension, as they focus on the adoption

of ICT applications in government and business. The World

Bank and the United Nations are involved in ongoing

discussions regarding the development of improved meas-

ures for e-government, such as the number of government

services available online and the percentage of uptake of

online service delivery. Statistics of business use of ICT are

generally collected from special ICT business surveys or as a

module in business surveys. Most OECD and EU countries

already collect these data annually, and other countries are

beginning to collect indicators such as percentage of busi-

nesses using computers, Internet, or with a Web presence

and business use of Internet by type of activities with simi-

lar frequency (see annex tables A1 and A4).

As the availability, quality, and comparability of ICT data

improve over time (see the annex about the global Partner-

ship on Measuring ICT for Development), the country ICT

performance measures will be able to incorporate addi-

tional indicators in each dimension, or even add new

dimensions. The intention is to update the performance

measures annually.

Conclusions

ICT is a multifaceted sector. Measurement of its different

aspects is necessary to give a diverse perspective across the
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spectrum of ICT capabilities. The country ICT performance

measures cover access, affordability, and applications as key

dimensions in assessing ICT development across economies.

A transparent and objective average percentile method has

been applied for 150 economies.

Despite the challenges of creating such performance

measures, benchmarking, if used wisely, can provide useful

information and meaningful analysis for policy purposes.

Although benchmarking often cannot establish the causal

link, comparisons with better-performing economies can

nevertheless be a useful input in developing policy, drawing

lessons for improvement and progress, and ultimately,

promoting more effective ICT development. The categoriza-

tion of indicators into different dimensions, for its part,

helps countries recognize both the areas in which they are

doing well and those in which they have room for improve-

ment, thus allowing policy makers to focus resources on the

appropriate dimension of ICT.

(Section continues on the following page.)
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Table 5 Country ICT Performance Measures, by Income Level and Economy, 2007

Adoption of
ICT applications

Access to Affordability of in government
Income level/economy ICT services ICT services and business

High income 

Australia 10 9 10

Austria 10 9 10

Belgium 9 9 9

Canada 10 10 10

Czech Republic 9 8 9

Denmark 10 10 10

Estonia 10 8 10

Finland 9 10 9

France 9 10 10

Germany 10 10 9

Greece 9 9 7

Hong Kong, China 10 10 9

Hungary 9 8 9

Ireland 10 9 10

Israel 8 9 9

Italy 9 9 8

Japan 9 9 10

Korea, Rep. of 10 10 10

Kuwait 8 9 7

Netherlands 10 10 10

New Zealand 9 9 10

Norway 10 10 10

Oman 6 9 7

Portugal 9 7 9

Puerto Rico 6 5 8

Saudi Arabia 8 9 6

Singapore 10 10 9

Slovak Republic 8 8 8

Slovenia 9 9 8

Spain 9 8 9

Sweden 10 10 10

Switzerland 10 10 9

Trinidad and Tobago 7 8 7

United Arab Emirates 8 10 9

United Kingdom 10 10 10

United States 9 10 10

Average 9.06 9.08 9.00

Upper middle income 

Argentina 7 7 8

Belarus 6 7 5
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Table 5 continued

Adoption of
ICT applications

Access to Affordability of in government
Income level/economy ICT services ICT services and business

Botswana 4 6 4

Brazil 7 5 8

Bulgaria 8 6 7

Chile 7 7 8

Costa Rica 7 8 8

Croatia 9 7 7

Cuba 3 5 2

Gabon 4 6 4

Jamaica 6 5 6

Kazakhstan 7 7 5

Latvia 8 7 8

Lebanon 6 6 6

Libya 5 9 2

Lithuania 8 8 9

Malaysia 8 8 9

Mauritius 8 8 8

Mexico 7 7 9

Panama 6 6 7

Poland 8 8 8

Romania 7 7 7

Russia 8 7 5

Serbia 9 8 5

South Africa 5 5 8

Turkey 8 7 7

Uruguay 7 6 8

Venezuela, R.B. de 7 8 6

Average 6.79 6.82 6.57

Lower middle income 

Albania 5 6 6

Algeria 5 6 3

Angola 2 4 5

Armenia 5 5 4

Azerbaijan 6 4 5

Bolivia 4 4 6

Bosnia and Herzegovina 7 7 5

Cameroon 2 3 2

China 6 8 6

Colombia 6 6 7

Congo, Rep. of 2 3 2

Dominican Republic 5 5 7

Ecuador 6 4 7

(Table continues on the following page.)
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Table 5 continued

Adoption of
ICT applications

Access to Affordability of in government
Income level/economy ICT services ICT services and business

Lower middle income continued

Egypt, Arab Rep. of 6 6 6

El Salvador 5 7 7

Georgia 6 4 5

Guatemala 4 4 7

Honduras 4 4 6

India 4 5 6

Indonesia 4 5 4

Iran, Islamic Rep. of 7 9 3

Iraq 3 8 1

Jordan 7 6 8

Lesotho 2 3 4

Macedonia, FYR 8 5 6

Moldova 6 3 5

Mongolia 5 5 6

Morocco 5 4 4

Namibia 5 4 4

Nicaragua 4 3 5

Paraguay 5 5 6

Peru 5 4 8

Philippines 5 5 6

Sri Lanka 4 6 5

Sudan 3 3 1

Swaziland 4 5 4

Syrian Arab Rep. 7 5 2

Thailand 7 7 7

Tunisia 6 7 5

Turkmenistan 4 4 1

Ukraine 8 6 6

West Bank and Gaza 5 6 4

Average 4.98 5.07 4.93

Low income 

Afghanistan 2 1 3

Bangladesh 3 3 3

Benin 2 2 2

Burkina Faso 1 1 2

Burundi 1 1 1

Cambodia 2 2 3

Central African Republic 1 1 1

Chad 1 1 1

Congo, Dem. Rep. of 1 1 1
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Table 5 continued

Adoption of
ICT applications

Access to Affordability of in government
Income level/economy ICT services ICT services and business

Côte d’Ivoire 3 2 2

Eritrea 1 1 1

Ethiopia 1 2 1

Gambia, The 3 2 4

Ghana 2 3 4

Guinea 1 3 1

Guinea-Bissau 1 1 1

Haiti 4 2 2

Kenya 3 1 4

Kyrgyzstan 4 3 4

Laos 3 3 2

Madagascar 2 1 3

Malawi 2 2 2

Mali 1 2 3

Mauritania 4 2 3

Mozambique 2 1 3

Myanmar 1 2 2

Nepal 2 3 4

Niger 1 1 1

Nigeria 3 3 3

Pakistan 4 4 5

Papua New Guinea 3 3 3

Rwanda 1 2 3

Senegal 3 3 4

Sierra Leone 1 2 2

Somalia 2 1 1

Tajikistan 3 4 5

Tanzania 2 1 2

Togo 3 2 3

Uganda 1 1 3

Uzbekistan 5 6 3

Vietnam 6 4 5

Yemen 3 4 1

Zambia 2 2 1

Zimbabwe 3 2 2

Average 2.27 2.14 2.50

Source: World Bank staff.

Note: Low-income economies are those with a GNI per capita of $935 or less in 2007. Middle-income economies are those with a
GNI per capita of more than $936 but less than $11,456. Lower-middle-income and upper-middle-income economies are separated
at a GNI per capita of $3,705. High-income economies are those with a GNI per capita of $11,456 or more. Although the meas-
ures are presented in separate tables by income group, they were calculated using the full sample of 150 economies.



Annex: Progress in Measuring ICT 

Measuring the impact of ICT on development and evaluating

the outputs of ICT interventions are essential for making ICT

strategies relevant and holding governments accountable for

their implementation. This was highlighted at the World

Summits on the Information Society (WSIS) held in Geneva

in 2003 and Tunis in 2005 and attended by 50 heads of state,

prime ministers, and vice presidents and 80 ministers and vice

ministers from 180 countries. Recognizing that comparable

ICT statistics are important for formulating policies and

making informed decisions concerning ICT, the Partnership

on Measuring ICT for Development was launched in 2004.

Partnership members include the United Nations Conference

on Trade and Development (UNCTAD), the International

Tele communication Union (ITU), the Organisation for

Economic Co-operation and Development (OECD), the

United Nations Educational, Scientific, and Cultural Organi-

zation (UNESCO), Institute for Statistics (UIS), the United

Nations Economic Commission for Latin America and the

Caribbean (UNECLAC), the United Nations Economic

Commis sion for Western Asia (UNESCWA), the United

Nations Economic Commission for Asia and the Pacific

(UNESCAP), the United Nations Economic Commission for

Africa (UNECA), Eurostat, and the World Bank.

The partnership’s main objectives are to do the following: 

• Continue to raise awareness among policy makers on the

importance of statistical indicators for monitoring ICT

policies and carrying out impact analysis

• Expand the core list of indicators to other areas of inter-

est such as ICT in education, government, and health,

building on the original core ICT list of access and use by

individuals, households, and businesses, and production

and trade in ICT goods and services

• Conduct technical workshops at the regional level to

exchange national experiences and discuss methodologies,

definitions, survey vehicles, and data collection efforts

• Assist statistical agencies in developing economies in

their ICT data collection and dissemination efforts,

including the development of national databases to store

and analyze survey results

• Develop a global database of ICT indicators and make it

available on the World Wide Web.

In May 2008, the Partnership on Measuring ICT for

Development published The Global  Information Society: A

Statistical View, which included some of the 41 core ICT

indicators for participating countries. The core ICT indi-

cators were organized in the following main sections (see

http://measuring-ict.unctad. org for a complete list): 

• ICT infrastructure and access 

• Access and use of ICT by households and individuals

• Access and use of ICT by businesses

• ICT sector and trade in ICT goods.

The data on access and use by individuals and households

were drawn from survey data. The OECD and Eurostat have

collected such data from their member countries since 2002,

and ITU collects a more limited subset of these data from all

countries that report these data. Tables A1–A4 (see pages

145–52) present a subset of the data from The Global Infor-

mation Society. Table A5 (see page 152) includes several new

measures on ICT occupations and use, as well as emerging

ICT technologies. Data for these ICT indicators are drawn

from several sources and have limited country coverage.

Statistics of business use of ICT are generally collected

from special ICT business surveys or as a module in busi-

ness surveys. Most OECD and European Union (EU)

countries collect these data annually, and other countries
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(Table continues on the following page.)

Table A1 Use of the Internet by Individuals and Businesses, 2005–07
(percent)

Economy

Individuals
using the 

Internet

Employees
using 

computers

Business
using 

computers

Businesses
using the

Internet

Businesses 
with a Web 

presence

Businesses
receiving

orders over
the Internet

Businesses 
placing 

orders over
the Internet

Afghanistan 21 — — — — — —

Argentina — 40 100 96 74 46 45

Australia 69 — 96 87 52 21 55

Austria 69 53 98 98 80 18 53

Azerbaijan 10 9 38 9 33 — —

Belarus — — 84 38 27 — —

Belgium 69 57 97 95 72 15 46

Bermuda 80a 62 80 71 56 14 41

Bhutan 10a — — — — — —

Botswana 4b — — — — — —

Brazil 21 48 99 94 50 50 52

Bulgaria 34 21 90 75 44 5 8

Canada 72 — — 95 71 13 65

Chile 37 — 60 49 39 4 7

China 12 — — 47 24 12 10

Hong Kong, China 61 58 88 83 52 3 22

Macao, China 46 — 76a 53a 26a 16a 21a

Costa Rica 22 — — — — — —

Cuba 24 59 95 71 24 1 4

Cyprus 41 43 95 86 50 7 25

Czech Republic 52 39 97 95 74 9 28

Denmark 85 68 98 98 85 36 61

Dominican Republic 16 — — — — — —

Ecuador 7 — — — — — —

Egypt, Arab. Rep.of — 18 100 53 71 35 21

Estonia 66 38 94 92 63 16 27

Finland 81 67 99 99 81 12 56

France 66 63 99 94 65 16 26

Germany 75 56 96 95 77 20 57

Greece 36 37 97 94 64 8 15

Honduras 15 — — — — — —

Hungary 53 31 89 80 53 13 15

Iceland 91 58 99 97 72 30 61

Ireland 61 54 97 94 67 25 59

Israel 42b — — — — — —

Selected Core ICT Indicators on Household and Business Users of ICT

are beginning to collect indicators of business use of ICT,

often based on OECD and Eurostat methodological recom-

mendations. For developing countries, UNCTAD provides

a framework for data collection and collects available data

annually from developing countries. Few developing coun-

tries collect data on business use of ICT, but they are

increasingly using the core list of indicators and applying

the partnership-sponsored standards. Where data for

developing countries are available, they reveal a fairly low

use of ICT by businesses and employees (see figure A1).
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Notes for Table A1

The source for all seven indicators in this table is Partnership

on Measuring ICT for Development (2008).

Individuals using the Internet is calculated by dividing

the total number of age-specific individuals who used the

Internet (from any location) in the past 12 months by the

total number of age-specific individuals. 

Employees using computers is calculated by dividing the

number of employees using computers (in all businesses

within the scope of the survey) by the total number of

Table A1 continued

Economy

Individuals
using the 

Internet

Employees
using 

computers

Businesses
using 

computers

Businesses
using the

Internet

Businesses 
with a Web 

presence

Businesses
receiving

orders over
the Internet

Businesses 
placing 

orders over
the Internet

Italy 41 40 96 93 61 4 29

Japan 68 — — 98 86 16 21

Korea, Rep. of 80 — 97 96 59 8 34

Latvia 59 25 92 80 43 4 16

Lithuania 50 27 92 88 47 17 25

Luxembourg 79 49 98 93 65 — —

Macedonia, FYR 29 — — — — — —

Mauritius 17 — 94 87 46 33 35

Mexico 20 — — — — — —

Morocco 46 — — — — — —

Netherlands 86 61 100 97 81 29 47

New Zealand 69 — 96 95 63 37 60

Norway 87 59 97 94 76 26 70

Oman 6 — — — — — —

Panama 22 32 90 80 — 39 44

Paraguay 8 — — — — — —

Peru 12a — — — — — —

Poland 49 38 93 89 60 8 26

Portugal 42 35 95 83 42 6 24

Qatar — — 84 68 99 51 41

Romania 28 22 77 58 41 4 11

Russian Federation — 30 91 53 28 24 31

Serbia 33 — — — — — —

Singapore 60 — 93 91 75 15 34

Slovak Republic 62 39 97 93 65 — —

Slovenia 57 48 97 96 65 12 23

Spain 55 49 98 93 50 9 17

Sweden 82 66 96 96 90 24 73

Switzerland 64 57 99 98 92 23 58

Thailand 14 — 88 70 51 11 14

Trinidad and Tobago 27 — — — — — —

Turkey 15 41 88 80 60 — —

United Kingdom 75 51 96 93 81 20 67

United States 68 — — — — — —

Uruguay 29 — — — — — —

West Bank and Gaza 36 — — — — — —

Source: Partnership on Measuring ICT for Development 2008. 

Note: Data are for the most recent year in the period. — = not available. 

a. Data refer to 2003. 

b. Data refer to 2004.



ICT Performance Measures: Methodology and Findings 147

Table A2 Location of Internet Use by Individuals 

Percentage of individuals using the Internet at

Economy
Home,

2003–07a
Work,

2005–07a

Place of
education,
2005–07a

Another
person’s

home,
2005–07a

Community
Internet
access 
facility,

2005–07a

Commercial
Internet
access 
facility,

2005–07a
Other places,

2005–07a

Australia 88 45 23 38 — — —

Austria 82 48 10 8 n.a.a n.a.a 5a

Azerbaijan 69 38 17 11 1 44 11

Belgium 89 34 10 8 n.a.a n.a.a 5a

Brazil 50 40 26 31 10 22 —

Bulgaria 71 38 12 6 n.a.a n.a.a 16a

Canada 61 26 12 — 10 — 20

Chile 40 19 35 — 2 28 5

China 76 33 13 — — 32 1

Hong Kong, China 91 42 14 — 2 1 4

Macao, China 86 26 12 — — — 8

Costa Rica 32 27 20 5 0 46 1

Cyprus 70 51 16 15 n.a.a n.a.a 9a

Czech Republic 76 42 19 15 n.a.a n.a.a 6a

(Table continues on the following page.)

employees (in all businesses within the scope of the survey).

Employees refers to all persons working for the business, not

only those working in clerical jobs. They include working

proprietors and partners as well as employees. 

Businesses using computers/the Internet is calculated by

dividing the number of businesses within the scope of the

survey using computers/the Internet during the 12-month

reference period by the total number of businesses within the

scope of the survey. A computer includes a desktop, portable

or handheld computer (for example, a personal digital assis-

tant), minicomputer, and mainframe. A computer does not

include equipment with some embedded computing abili-

ties, such as mobile phones or TV sets, nor does it include

computer-controlled machinery or electronic tills. The Inter-

net refers to Internet protocol (IP)–based networks: the

World Wide Web, an extranet over the Internet, electronic

data interchange (EDI) over the Internet, Internet accessed by

mobile phones, and Internet-based e-mail. 

Businesses with a Web presence is calculated by dividing

the number of businesses within the scope of the survey with

a Web presence by the total number of businesses within the

scope of the survey. A Web presence includes a Web site,

home page, or presence on another entity’s Web site (includ-

ing a related business). It excludes inclusion in an online

directory and any other Web pages where the business does

not have substantial control over the content of the page. 

Businesses receiving orders over the Internet is calcu-

lated by dividing the number of businesses within the scope

of the survey receiving orders over the Internet by the total

number of businesses within the scope of the survey. Receiv-

ing orders includes orders received via the Internet, whether

or not payment was made online. It includes orders received

via Web sites, specialized Internet marketplaces, extranets,

EDI over the Internet, Internet-enabled mobile phones, and

e-mail. It also includes orders received on behalf of other

organizations—and orders received by other organizations

on behalf of the business. Receiving orders excludes orders

that were cancelled or not completed. 

Businesses placing orders over the Internet is calcu-

lated by dividing the number of businesses within the scope

of the survey placing orders over the Internet by the total

number of businesses within the scope of the survey. Plac-

ing orders includes orders placed via the Internet, whether

or not payment was made online. It includes orders placed

via Web sites, specialized Internet marketplaces, extranets,

EDI over the Internet, Internet-enabled mobile phones, and

e-mail. Placing orders excludes orders that were cancelled or

not completed.
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Table A2 Location of Internet Use by Individuals 

Percentage of individuals using the Internet at

Economy
Home,

2003–07a
Work,

2005–07a

Place of
education,
2005–07a

Another
person’s

home,
2005–07a

Community
Internet
access 
facility,

2005–07a

Commercial
Internet
access 
facility,

2005–07a
Other places,

2005–07a

Denmark 95 53 13 17 n.a.a n.a.a 16a

Dominican Republic 20 32 34 28 8 41 2

Estonia 83 43 18 15 n.a.a n.a.a 7a

Finland 89 49 21 35 n.a.a n.a.a 20a

France — 40 8 36 — — —

Germany 89 42 10 18 n.a.a n.a.a 10a

Greece 62 44 11 — n.a.a n.a.a 17a

Honduras 10 11 7 — 0 81 1

Hungary 74 40 21 23 n.a.a n.a.a 11a

Iceland 93 63 30 48 n.a.a n.a.a 30a

Ireland 77 39 11 5 n.a.a n.a.a 9a

Italy 78 48 13 22 n.a.a n.a.a 16a

Japan 83 34 12 — 4 5 —

Korea, Rep. of 95 32 17 7 4 21 17

Latvia 77 40 19 15 n.a.a n.a.a 12a

Lithuania 80 40 24 23 n.a.a n.a.a 13a

Luxembourg 92 44 11 11 n.a.a n.a.a 3a

Macedonia, FYR 32 17 19 9 n.a.a n.a.a 54a

Mauritius 73 28 23 2 2 9 0

Mexico 34 24 16 2 1 42 —

Morocco 28 7 3 3 1 71 —

Netherlands 97 50 13 16 n.a.a a 5a

New Zealand 88 36 16 24 9 11 0

Norway 92 56 15 18 n.a.a n.a.a 13a

Paraguay 21 25 15 2 — 51 1

Poland 74 33 23 23 n.a.a n.a.a 13a

Portugal 68 43 21 32 n.a.a n.a.a 20a

Romania 67 34 21 12 n.a.a n.a.a 9a

Serbia 76 32 13 18 n.a.a n.a.a 6a

Singapore 82 50 25 13 6 5 —

Slovak Republic 60 51 21 20 n.a.a n.a.a 15a

Slovenia 85 53 18 25 n.a.a n.a.a 16a

Spain 74 45 13 25 n.a.a n.a.a 21a

Sweden 91 52 14 22 n.a.a n.a.a 12a

Thailand 33 28 46 17 2 — —

United Kingdom 87 45 13 19 n.a.a n.a.a 11a

United States 80 36 23 — — — —

Uruguay 41 26 14 11 3 52 —

Source: Partnership on Measuring ICT for Development 2008.

Note: Data are for the most recent year in the period. — = not available; n.a. = not applicable. 

a. Community and commercial access facilities are included in other places. 

continued
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Table A3 Frequency of Internet Use by Individuals, 2005–07

Percentage of individuals using the Internet

Economy At least once a day

At least once a 
week but not 

every day 

At least once a 
month but not 

every week 
Less than once 

a month 
Australia 50 41 8 1

Austria 67 25 6 2

Azerbaijan 41 51 5 3

Belgium 73 21 4 1

Brazil 36 47 12 3

Bulgaria 64 28 6 2

Canada 64 26 5 2

Costa Rica 34 38 24 5

Cyprus 61 30 7 2

Czech Republic 50 36 13 1

Denmark 81 12 4 1

Estonia 67 25 7 1

Finland 78 17 4 1

France 65 25 7 3

Germany 63 25 8 3

Greece 56 27 13 4

Hong Kong, China 72 19 5 4

Hungary 72 22 5 1

Iceland 82 14 3 1

Ireland 56 32 9 2

Italy 82 5 9 4

Korea, Rep. of 71 21 2 5

Latvia 67 27 5 1

Lithuania 61 32 6 1

Luxembourg 72 20 6 2

Macedonia, FYR 44 40 13 3

Mauritius 33 47 15 5

Mexico 20 68 10 2

Morocco 55 34 8 3

Netherlands 79 17 3 1

New Zealand 58 30 6 5

Norway 77 17 4 1

(Table continues on the following page.)

Notes for Table A2

Percentage of individuals using the Internet at home,

work, place of education, another person’s home,

community/commercial Internet access facility, and

other places is, for international comparability, presented

as the proportion of age-specific individuals using the

Internet at each location. When a person’s workplace is

located at his or her home, then he or she would answer yes

to the home category only. Note that respondents could

report use at multiple locations. A community Internet

access facility includes public libraries, publicly provided

Internet kiosks, digital community centers, and other

government agencies; access is typically free or low cost

and is available to the general public. Commercial Internet

access facilities include cyber cafés, hotels, airports, and the

like; although the venue is commercial, the cost is not

necessarily at full market price. (Partnership on Measuring

ICT for Development 2008)
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Table A3 Frequency of Internet Use by Individuals, 2005–07

Percentage of individuals using the Internet

Economy At least once a day

At least once a 
week but not 

every day 

At least once a 
month but not 

every week 
Less than once 

a month 
Poland 61 27 10 2

Portugal 67 21 8 3

Romania 49 41 9 1

Serbia 50 37 8 4

Singapore 70 22 8a —

Slovak Republic 58 32 8 1

Slovenia 72 20 6 2

Spain 57 28 11 4

Sweden 73 22 4 1

Thailand 23 60 17 1

United Kingdom 67 24 6 3

Uruguay 37 48 12 3

West Bank and Gaza 49 40 10 0

Source: Partnership on Measuring ICT for Development 2008.

Note: Data are for the most recent year in the period. — = not available. 

a. Includes individuals who used the Internet at least once a month and those who used it less than once a month.

Table A4 Proportion of Businesses Using the Internet, by Type of Activity, 2005–06

Percentage of businesses using the Internet for

Economy

Sending or 
receiving 

e-mail

Getting
information

about
goods or
services

Getting
information

from
government

Other infor-
mation

searches or
research

Internet
banking or

financial
services

Transacting
with public
authorities

Providing
customer
services

Delivering
products

online
Other types

of activity 
Argentina 97 88 75 40 84 57 43 6 55

Australia — — — — — 50 — — —

Austria — — 58 — 88 77 69 — —

Azerbaijan — — 26 — 26 26 — — —

Belgium — — 56 — 88 46 68 — —

Brazil 98 78 59 82 80 84 31 14 —

Bulgaria — — 57 — 53 48 42 — —

Canada 98 — — — — — — — —

Chile 99 — — — — — — — —

China 80 65 46 39 37 35 11 —

Hong Kong, 
China 97 96 73 — 42 — 23 43 —

Macao, 
Chinaa 89 — 20 69 — — 15 — 4

continued

Notes for Table A3

Percentage of individuals using the Internet at least once a

day, at least once a week but not every day, at least once a

month but not every week, and less than once a month is

calculated by dividing the total number of age-specific indi-

viduals who used the Internet (from any location) in the last

12 months by the total number of age-specific individuals.

(Partnership on Measuring ICT for Development 2008)
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Table A4 Proportion of Businesses Using the Internet, by Type of Activity, 2005–06

Percentage of businesses using the Internet for

Economy

Sending or 
receiving 

e-mail

Getting
information

about
goods or
services

Getting
information

from
government

Other infor-
mation

searches or
research

Internet
banking or

financial
services

Transacting
with public
authorities

Providing
customer
services

Delivering
products

online
Other types

of activity 
Cyprus — — 51 — 57 39 48 — —

Czech 
Republic — — 75 — 91 69 72 — —
Denmark — — 83 — 94 82 81 — —

Egypt, Arab
Rep. of 93 59 — 59 27 6 36 — 0
Estonia — — 72 — 98 69 63 — —

Finland — — 87 — 93 90 75 — —

France — — — 77 66 — — —

Germany — — 38 — 77 44 75 — —

Greece — — 76 — 74 72 64 — —

Hungary — — 54 — 68 53 45 — —

Iceland — — 86 — 94 80 71 — —

Ireland — — 79 — 86 82 63 — —

Italy — — 81 — 81 79 59 — —

Korea, Rep. of 89 61 54 78 67 43 35 13 2

Latvia — — 46 — 91 44 40 — —

Lithuania — — 77 — 94 83 46 — —

Luxembourg — — 77 — 76 84 52 — —

Netherlands — — 65 — 76 66 59 — —

New Zealand — — 68 — 87 77 30 — —

Norway — — 73 — 92 73 75 — —

Panama 97 81 68 61 70 36 39 — 70

Poland — — 56 — 75 53 57 — —

Portugal — — 64 — 75 64 40 — —

Romania — — 65 — 52 58 35 — —

Russian 
Federation 92 55 43 — 15 — 5 5 —
Singapore 93 93 — — 64 — — 42 —

Slovak 
Republic — — 73 — 84 74 53 — —
Slovenia — — 74 — 93 68 61 — —

Spain — — 57 — 85 58 49 — —

Sweden — — 81 — 92 81 84 — —

Switzerland — 98 — 60 85 57 21 22 —

Thailand 81 — — 65 10 24 21 14

Turkey — — 56 — 75 63 16 38 —

United 
Kingdom — — 55 — 73 52 76 — —

Source: Partnership on Measuring ICT for Development 2008.

Note: Data are for the most recent year in the period. — = not available. 

a. Data refer to 2003.

continued
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Table A5 Supplemental ICT Data, 2007

Economy

ICT-related
occupations 
in the total
economy,

OECD narrow 
definition
(percent)

ICT-related
occupations 
in the total
economy,

OECD broad
definition
(percent)

Mobile 
broadband

subscribers,
4th quarter

(number)a

Broadband
price (US$/

megabits/sec)

VoIP
subscribers
(thousands)

Female 
Internet users
(% females in

survey age
group)

Pay TV
subscribers
(thousands)

Argentina — — 153,851 149.6 — — —

Australia 3.6 20.8 7,085,182 22.3 — 68 —

Austria 3.0 20.5 1,751,553 19.7 — 55 3,000

Belgium 2.9 21.7 366,240 5.0 — 59 4,750

Brazil — — 2,237,337 20.0 — 32 5,200

Bulgaria — — 661,587 8.2 — 28 —

Canada 5.4 27.3 671,191 5.8 1,871 — 10,600

China — — 0 15.4 — — 160,000

Hong Kong, 
China — — 2,752,949 8.3 — 62 1,518

Croatia — — 560,149 12.0 — — 700

Cyprus — — 96,782 35.1 — — 75

Czech Republic 4.5 22.4 666,086 8.6 — 39 1,280

Denmark 4.0 27.2 360,731 15.2 — 74 2,211

Egypt, Arab 
Rep. of — — 159,398 64.9 — — 2,700
Estonia 2.6 21.8 20,289 8.0 — 64 414

Finland 4.4 24.9 811,694 2.8 — 73 1,232

France 2.6 20.1 8,448,387 2.0 — 54 12,857

Germany 3.1 21.6 9,323,490 3.0 — 58 36,500

Greece 2.2 14.9 3,195,106 7.6 — 23 200

Hungary 2.7 22.6 789,703 6.7 — 47 3,000

Iceland 3.1 22.5 0 8.4 — — 64

India — — 0 18.3 — — 70,000

Indonesia — — 2,323,183 99.7 — — —

Ireland 2.4 20.9 1,671,323 22.1 — 47 1,081

Italy 2.8 22.2 23,751,802 3.4 2,405 28 6,782

Japan — — 75,029,396 0.7 16,766 71b 37,218

Korea, Rep. of — — 25,167,406 0.9 — 70 15,000

Notes for Table A4

Percentage of businesses using the Internet for sending

or receiving e-mail, getting information about goods or

from government, other information searches, Internet

banking or financial services, transacting with public

authorities, providing customer services, delivering

products, and other types of activities is, for interna-

tional comparability, presented as the proportion of busi-

nesses within the scope of the survey undertaking each

activity. Interacting with government organizations

includes downloading or requesting forms, completing or

lodging forms online, making online payments, and

purchasing from or selling to government organizations.

Customer services include providing online or e-mailed

product catalogues or price lists, product specification or

configuration, post-sales support, and order tracking.

Delivering products online refers to products delivered

over the Internet in digitized form, for example, reports,

software, music, videos, and computer games; and online

services such as computer-related services, information

services, travel bookings, and financial services. (Partner-

ship on Measuring ICT for Development 2008)



Notes for Table A5

ICT-related occupations in the total economy (narrow and

broad OECD definitions)—there is no commonly adopted

definition of ICT-skilled employment, but three categories

of ICT competencies are distinguished:

• ICT specialists, who have the ability to develop, operate,

and maintain ICT systems. ICTs constitute the main

part of their job—they develop and put in place ICT

tools for others.

• Advanced users, who are competent users of advanced,

and often sector-specific, software tools. ICT is not the

main job but a tool.

• Basic users, who are competent users of generic tools (for

example, Microsoft Word, Excel, Outlook, and PowerPoint)

needed for the information society, e-government, and

working life. Here too, ICTs are a tool, not the main job.

The first category is the narrow measure of ICT-skilled

employment, and the sum of all three categories is the broad
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Table A5 Supplemental ICT Data, 2007

Economy

ICT-related
occupations 
in the total
economy,

OECD narrow 
definition
(percent)

ICT-related
occupations 
in the total
economy,

OECD broad
definition
(percent)

Mobile 
broadband

subscribers,
4th quarter

(number)a

Broadband
price (US$/

megabits/sec)

VoIP
subscribers
(thousands)

Female 
Internet users
(% females in

survey age
group)

Pay TV
subscribers
(thousands)

Latvia — — 46,418 164.7 — 51 550

Lithuania — — 43,657 7.8 — 41 430

Luxembourg 3.2 30.6 201,432 6.5 — — —

Morocco — — 107,309 5.0 — — 2,637

Netherlands 3.9 23.4 2,206,473 1.4 2,172 77 7,056

Norway 4.8 23.8 1,027,639 4.3 459 78 1,500

Peru — — 0 68.3 — 26 —

Philippines — — 3,052,600 12.7 — — —

Poland 2.8 17.9 2,395,011 8.5 — 37 6,543

Portugal 2.8 14.3 4,148,841 3.1 — 31 1,964

Romania — — 1,712,621 6.5 — 20 —

Russian Federation — — 45,277 28.1 — 21 14,500
Senegal — — 0 73.0 — — 20

Singapore — — 1,757,701 2.6 — — 526

Slovak Republic 3.5 19.1 337,591 10.9 — 49 1,150

Slovenia 2.8 22.0 232,449 4.0 — 48 470

Spain 2.9 18.6 9,829,357 25.8 — 40 3,678

Sweden 4.9 24.6 2,643,214 1.8 623 72 2,979

Switzerland 5.2 23.0 1,250,082 2.9 — — 3,227

Thailand — — 58,680 30.0 — 15b 2,000

Turkey 1.7 11.8 0 16.6 — 7c —

United Kingdom 3.2 28.0 16,616,643 3.7 2,000 61 12,618

United States 3.7 20.2 52,476,426 12.4 12,404 67b 96,800

Venezuela, 
R. B. de — — 1,414,476 81.4 — — —

Sources: Eurostat, International Telecommunication Union, national statistical/telecommunications offices and service providers, OECD forthcoming,
Telecommunications Management Group, and Wireless Intelligence. 

Note: — = not available. 

a. Those countries showing zero have yet to license or deploy technologies that can provide high-speed mobile broadband service (see definition in Notes for
Table A5). 

b. Data refer to 2006. 

c. Data refer to 2005.

continued
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total number of VoIP subscribers in a country. (National

telecommunication authorities/service providers and

World Bank staff estimates) 

Female Internet users (percentage of females in survey

age group) is a percentage of all females of a specific age

group. Age ranges and frequency of use (for example,

once a month, once in the last three months, at least once

in the last year, and so on) vary by country so compar-

isons must be treated with caution. (Eurostat and

national statistical offices)

Pay TV subscribers is the number of customers paying

for a subscription-based television service. Some countries

report all cable and direct TV to home satellite connec-

tions regardless of whether they require a subscription. In

some countries, the number of subscriptions can exceed

the number of households due to multiple subscriptions

(for example, subscribing to multiple pay television serv-

ices delivered over different platforms such as cable,

satellite, or broadband Internet). (Telecommunications

Management Group)

Note

1. There are 5 mobile network operators, 10 local fixed telecom-

munication service network operators, and 169 Internet service

providers in Hong Kong, China, as of January 2009 (see

http://www.ofta.gov.hk) for a population of less than 7 million.

References

OECD (Organisation for Economic Co-operation and Develop-

ment). Forthcoming. OECD Information Technology Outlook

2008. Paris: OECD.

Partnership on Measuring ICT for Development. 2008. The Global

Information Society: A Statistical View. Santiago, Chile: United

Nations.

measure. The broad measure mainly includes knowledge

workers, managerial workers, and data workers. Data across

countries are not strictly comparable since the classifications

and the selections of occupations are not harmonized.

(OECD forthcoming)

Mobile broadband subscribers is the number of

subscribers to cellular mobile networks with access to data

communications (for example, the Internet) at broadband

speeds. There is no standard definition of the threshold speed

for broadband, but for the purpose of statistical collection,

high-speed broadband is defined as speeds greater than or

equal to 256 kilobits per second in one or both directions.

This includes mobile broadband technologies such as

WCDMA, WCDMA HSDPA, CDMA2000 1xEV-DO, and

CDMA 2000 1xEV-DO Rev. A. These services are typically

referred to as 3G or 3.5G. Subscriber data are drawn from

the Wireless Intelligence database; data presented in this

table include technologies with speeds greater than or equal

to 256 kilobits per second. (Wireless Intelligence) 

Broadband price (U.S. dollars per megabits per second

[Mbps]) is calculated by dividing the monthly subscription

charge in dollars by the theoretical download speed. This

figure is calculated for each recorded sample, and the lowest

monthly cost per Mbps is given. The prices included are

those advertised and may or may not include Internet serv-

ice provider (ISP) charges. (International Telecommunica-

tion Union)

VoIP (voice-over-Internet protocol) subscribers is the

number of subscribers to telephone service over a broad-

band Internet connection that provides the user with their

own telephone number and ability to place and receive calls

to or from other telephone subscribers. This differs from

personal-computer-based Internet telephony services such

as Skype. Data for most countries are based on the top

providers of VoIP service, and therefore may understate the
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The World Bank ICT at-a-glance country tables present the

most recent country-specific ICT data from many sources

available in one place. They offer a snapshot of the economic

and social context and the structure and performance of the

ICT sector in each of the 150 countries covered in the report.

Overview

Tables

Economies are presented alphabetically. Data are shown

for 150 economies with populations of more than 1

million for which timely and reliable information exists.

The table of Key ICT Indicators for Other Economies

presents 59 additional economies—those with sparse data,

smaller economies with populations of between 30,000

and 1 million, and others that are members of the World

Bank Group.

The data in the tables are categorized into four sections:

• Economic and social context, which provides a snapshot of

the country’s macroeconomic and social environment

• Sector structure, which provides an overview of regulatory

and policy status in the telecommunications sector

• Sector efficiency and capacity, which includes information

on investment and revenue and employees per subscriber

in the telecommunications sector

• Sector performance, which provides statistical data on the

ICT sector with indicators for access, usage, quality,

affordability, trade, and ICT applications.

Aggregate Measures for Income Groups and

Regions

The aggregate measures for income groups include 209

economies (those economies listed in the at-a-glance coun-

try tables plus those in the Other Economies table) wherever

data are available.

The aggregate measures for regions include only low- and

middle-income economies (note that these measures

include developing economies with populations of less than

1 million, including those listed in the Other Economies

table). The country composition of regions is based on the

World Bank’s analytical regions and may differ from

common geographic usage (see the section on the classifica-

tion of economies at the end of the User’s Guide).

Values for the indicators under ICT sector structure that

are nonnumerical cannot be aggregated into income and

regional groups.

Charts

The GNI per Capita, Atlas Method, chart shows country and

regional averages from 2000 to 2007.

The ICT MDG Indicators chart is based on the three

ICT indicators selected for measuring the Millennium

User’s Guide to ICT At-a-Glance 
Country Tables
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Development Goals (MDGs). The three ICT indicators are

telephone lines (per 100 people), mobile cellular subscrip-

tions (per 100 people), and Internet users (per 100 people).

For more information, visit the World Bank’s MDG Web

site: http://www.developmentgoals.org/. 

The Price Basket for Internet Service chart (based on the

OECD low user mobile price basket) tracks the price of

Internet service based on the cheapest available tariff for

accessing the Internet for 20 hours a month (10 hours peak

and 10 hours off-peak). The basket does not include the

telephone line rental but does include any telephone usage

charges. Country and region information is presented

when available.

The ICT Service Exports chart shows ICT exports as a

percentage of total service exports for 2000–07 for the coun-

try and the region in which the country is located. ICT serv-

ice exports include computer and communications and

information services.

Data Consistency and Reliability

Considerable effort has been made to standardize the data

collected. However, full comparability of data among coun-

tries cannot be ensured and care must be taken in interpret-

ing the indicators.

Many factors affect availability, comparability, and relia-

bility: statistical systems in some developing countries are

weak; statistical methods, coverage, practices, and defini-

tions differ widely among countries; and cross-country and

intertemporal comparisons involve complex technical and

conceptual problems that cannot be unequivocally resolved.

Data coverage may not be complete because of special

circumstances or because economies are experiencing prob-

lems (such as those stemming from conflicts) that affect the

collection and reporting of data. For these reasons,

although data are drawn from the sources thought to be

most authoritative, they should be construed only as indi-

cating trends and characterizing major differences among

economies rather than offering precise quantitative meas-

ures of those differences.

Data Sources

Data are drawn from Global Insight, the International Mone-

tary Fund (IMF), the International Telecommunication

Union (ITU), Netcraft, TeleGeography, the United Nations

Commodity Trade Statistics Database (UN Comtrade), the

United Nations Department of Economic and Social

Affairs (UNDESA), the United Nations Educational, Scien-

tific Organization (UNESCO) Institute for Statistics (UIS),

the United Nations Public Administration Network

(UNPAN), Wireless Intelligence, the World Information

Technology and Services Alliance (WITSA), and the

World Bank.

Classification of Economies

For operational and analytical purposes, the World Bank’s

main criterion for classifying economies is GNI per capita.

Every economy is classified as low income, middle income

(these are subdivided into lower middle and upper middle),

or high income. Note that classification by incomes does

not necessarily reflect development status. Because GNI per

capita changes over time, the country composition of

income groups may change, but one consistent classifica-

tion, based on GNI per capita in 2007, is used in Part II of

this publication.

Low-income economies are those with a GNI per capita

of $935 or less in 2007. Middle-income economies are those

with a GNI per capita of more than $936 but less than

$11,456. Lower-middle-income and upper-middle-income

economies are separated at a GNI per capita of $3,705. High-

income economies are those with a GNI per capita of

$11,456 or more.

For more information on these classifications, see table 2

below and the World Bank’s country classification Web site:

http://www.worldbank.org/data/countryclass/country

class.html.

Symbols

The following symbols are used throughout the at-a-glance

tables:

—

The symbol — means that data are not available or that

aggregates cannot be calculated because of missing data in

the year shown.

0 or 0.0

0 or 0.0 means zero or less than half the unit shown.

$ refers to U.S. dollars.
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(Table continues on the following page.)

Low and middle income

East Asia and Pacific
American Samoa (UMC)
Cambodia (LIC)
China (LMC)
Fiji (UMC)
Indonesia (LMC)
Kiribati (LMC)
Korea, Democratic Rep. of (LIC)
Lao PDR (LIC)
Malaysia (UMC)
Marshall Islands (LMC)
Micronesia, Federated States of (LMC)
Mongolia (LMC)
Myanmar (LIC)
Palau (UMC)
Papua New Guinea (LIC)
Philippines (LMC)
Samoa (LMC)
Solomon Islands (LIC)
Thailand (LMC)
Timor-Leste (LMC)
Tonga (LMC)
Vanuatu (LMC)
Vietnam (LIC)

Europe and Central Asia
Albania (LMC)
Armenia (LMC)
Azerbaijan (LMC)
Belarus (UMC)
Bosnia and Herzegovina (LMC)
Bulgaria (UMC)
Croatia (UMC)
Georgia (LMC)
Kazakhstan (UMC)
Kyrgyz Republic (LIC)
Latvia (UMC)
Lithuania (UMC)
Macedonia, FYR (LMC)
Moldova (LMC)
Montenegro (UMC)
Poland (UMC)
Romania (UMC)
Russian Federation (UMC)
Serbia (UMC)
Tajikistan (LIC)
Turkey (UMC)
Turkmenistan (LMC)
Ukraine (LMC)
Uzbekistan (LIC)

Latin America and the Caribbean
Argentina (UMC)
Belize (UMC)
Bolivia (LMC)
Brazil (UMC)
Chile (UMC)
Colombia (LMC)
Costa Rica (UMC)

Cuba (UMC)
Dominica (UMC)
Dominican Republic (LMC)
Ecuador (LMC)
El Salvador (LMC)
Grenada (UMC)
Guatemala (LMC)
Guyana (LMC)
Haiti (LIC)
Honduras (LMC)
Jamaica (UMC)
Mexico (UMC)
Nicaragua (LMC)
Panama (UMC)
Paraguay (LMC)
Peru (LMC)
St. Kitts and Nevis (UMC)
St. Lucia (UMC)
St. Vincent (UMC)
Suriname (UMC)
Uruguay (UMC)
Venezuela, R. B. de (UMC)

Middle East and North Africa
Algeria (LMC)
Djibouti (LMC)
Egypt, Arab Rep. of (LMC)
Iran, Islamic Rep. of (LMC)
Iraq (LMC)
Jordan (LMC)
Lebanon (UMC)
Libya (UMC)
Morocco (LMC)
Syrian Arab Rep. (LMC)
Tunisia (LMC)
West Bank and Gaza (LMC)
Yemen, Republic of (LIC)

South Asia
Afghanistan (LIC)
Bangladesh (LIC)
Bhutan (LMC)
India (LMC)
Maldives (LMC)
Nepal (LIC)
Pakistan (LIC)
Sri Lanka (LMC)

Sub-Saharan Africa
Angola (LMC)
Benin (LIC)
Botswana (UMC)
Burkina Faso (LIC)
Burundi (LIC)
Cameroon (LMC)
Cape Verde (LMC)
Central African Republic (LIC)
Chad (LIC)
Comoros (LIC)
Congo, Dem. Rep. of (LIC)

Congo, Rep. of (LMC)
Côte d’Ivoire (LIC)
Eritrea (LIC)
Ethiopia (LIC)
Gabon (UMC)
Gambia, The (LIC)
Ghana (LIC)
Guinea (LIC)
Guinea-Bissau (LIC)
Kenya (LIC)
Lesotho (LMC)
Liberia (LIC)
Madagascar (LIC)
Malawi (LIC)
Mali (LIC)
Mauritania (LIC)
Mauritius (UMC)
Mayotte (UMC)
Mozambique (LIC)
Namibia (LMC)
Niger (LIC)
Nigeria (LIC)
Rwanda (LIC)
Sǎo Tomé and Principe (LIC)
Senegal (LIC)
Seychelles (UMC)
Sierra Leone (LIC)
Somalia (LIC)
South Africa (UMC)
Sudan (LMC)
Swaziland (LMC)
Tanzania (LIC)
Togo (LIC)
Uganda (LIC)
Zambia (LIC)
Zimbabwe (LIC)

High-income OECD

Australia
Austria
Belgium
Canada
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Italy
Japan
Korea, Rep. of
Luxembourg
Netherlands
New Zealand
Norway
Portugal

Table 6 Classification of Economies by Income and Region, FY2009 
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Table 6 continued

Slovak Republic
Spain
Sweden
Switzerland
United Kingdom
United States

Other high income

Andorra
Antigua and Barbuda
Aruba
Bahamas, The
Bahrain
Barbados
Bermuda
Brunei Darussalam

Cayman Islands
Channel Islands
Cyprus
Equatorial Guinea
Estonia
Faeroe Islands
French Polynesia
Greenland
Guam
Hong Kong, China
Isle of Man
Israel
Kuwait
Liechtenstein
Macao, China
Malta

Monaco
Netherlands Antilles
New Caledonia
Northern Mariana Islands
Oman
Puerto Rico
Qatar
San Marino
Saudi Arabia
Singapore
Slovenia
Taiwan, China
Trinidad and Tobago
United Arab Emirates
Virgin Islands (U.S.)

Definitions and Data Sources

This section provides definitions and sources of the indica-

tors used in the World Bank ICT at-a-glance country tables. 

Economic and Social Context

Population is based on the de facto definition of total popu-

lation, which counts all residents regardless of legal status or

citizenship—except for refugees not permanently settled in

the country of asylum, who are generally considered part of

the population of their country of origin. The values shown

are mid-year estimates. (World Bank)

Urban population is the mid-year population of areas

defined as urban in each country and reported to the United

Nations. (United Nations) 

GNI per capita (World Bank Atlas method) is gross

national income converted to U.S. dollars using the World

Bank Atlas method, divided by the mid-year population.

GNI is the sum of value added by all resident producers plus

any product taxes (less subsidies) not included in the valua-

tion of output plus net receipts of primary income

(compensation of employees and property income) from

abroad. (World Bank) 

GDP growth shows the annual percentage rate of growth

of gross domestic product at market prices based on

constant price local currency. GDP is the sum of gross value

added by all resident producers plus any product taxes (less

subsidies) not included in the valuation of output. (OECD

and World Bank)

Adult literacy rate is the percentage of people ages 15 and

older who can, with understanding, read and write a short,

simple statement about their everyday life. (UNESCO) 

Gross primary, secondary, and tertiary school enroll-

ment is the combined number of students enrolled in

primary, secondary, and tertiary levels of education, regard-

less of age, as a percentage of the population of official

school age for the three levels. (UNESCO) 

Sector Structure

Separate telecommunications regulator refers to whether a

separate telecommunications regulator exists. (ITU) 

Status of main fixed-line telephone operator shows

the status of the incumbent fixed-line operator. Public

refers to a fully state-owned operator, private refers to a

fully private operator, and mixed refers to a partially

private operator. (ITU) 

Source: World Bank.

Note: This table classifies all World Bank member economies and all other economies with populations of more than 30,000.Economies are divided among
income groups according to 2007 GNI per capita, calculated using the World Bank Atlas method. LIC = low-income country, $935 or less; LMC = lower-
middle-income country, $936–$3,705; UMC = upper-middle-income country, $3,706–$11,455. A high-income country is at $11,456 or more GNI per capita.
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Level of competition: international long distance refers

to the level of competition for international long distance

telephone calls (M = monopoly, P = partial competition, C =

full competition). (ITU) 

Level of competition: mobile telephone service refers to

the level of competition for digital cellular mobile services

(M = monopoly, P = partial competition, C = full competi-

tion). (ITU) 

Level of competition: Internet service refers to the level

of competition for retail Internet access service (M =

monopoly, P = partial competition, C = full competition).

(ITU and World Bank) 

Sector Efficiency and Capacity

Telecommunication revenue is revenue from the provision

of telecommunication services such as fixed line, mobile,

and data. (ITU) 

Mobile and fixed-line subscribers per employee refers to

are telephone subscribers (mobile and fixed-line) divided by

the total number of telecommunications employees. (ITU) 

Telecommunications investment is total telecommuni-

cation investment (capital expenditure) as a percentage of

telecommunication revenue. (ITU)

Sector Performance

Access

Telephone lines refers to telephone lines connecting

subscribers to the telephone network. (ITU) 

Mobile cellular subscriptions refers to subscribers to

a public mobile telephone service using cellular technol-

ogy. (ITU) 

Internet subscribers includes people who pay for access to

the Internet (dial-up, leased line, and fixed broadband). The

number of subscribers measures all those who are paying for

Internet use, including the so-called “free Internet” used by

those who pay via the cost of their telephone call, those who

pay in advance for a given amount of time (prepaid), and those

who pay for a subscription (either flat-rate or volume-per-

usage based). (ITU)

Personal computers is defined as self-contained comput-

ers designed to be used by a single individual. (ITU) 

Households with a television set refers to the percentage

of households with a television set. (ITU)

Usage

International voice traffic is the sum of international incom-

ing and outgoing telephone traffic (in minutes). (ITU) 

Mobile telephone usage measures the minutes of use per

mobile user per month. (Wireless Intelligence)

Internet users includes subscribers who pay for Internet

access (dial-up, leased line, and fixed broadband) and

people with access to the worldwide computer network

without paying directly, either as the member of a house-

hold, or from work or school. Therefore, the number of

Internet users will always be much larger than the number

of subscribers, typically by a factor of 2–3 in developed

countries and more in developing countries. (ITU) 

Quality

Population covered by mobile telephony is the percentage

of people within range of a mobile cellular signal regardless

of whether they are subscribers. (ITU)

Fixed broadband subscribers includes the number of

broadband subscribers with a digital subscriber line, cable

modem, or other high-speed technologies connected to the

Internet. Reporting countries may have different definitions

of broadband, so data are not strictly comparable across

countries. Data are presented as a percentage of total Internet

subscribers. (ITU)

International Internet bandwidth is the contracted

capacity of international connections between countries for

transmitting Internet traffic. (ITU and TeleGeography) 

Affordability

Price basket for residential fixed line is calculated as one-

fifth of the installation charge, the monthly subscription

charge, and the cost of local calls (15 peak and 15 off-peak

calls of three minutes each). (ITU and World Bank) 

Price basket for mobile service is calculated based on the

prepaid price for 25 calls per month spread over the same

mobile network, other mobile networks, and mobile to fixed

calls and during peak, off-peak, and weekend times. It also

includes 30 text messages per month. The calculation is

based on the OECD low user mobile price basket definition.

(ITU and World Bank) 

Price basket for Internet service is calculated based on

the cheapest available tariff for accessing the Internet for 20

hours a month (10 hours peak and 10 hours off-peak). The

basket does not include the telephone line rental but does

include any telephone usage charges. (ITU and World Bank) 
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Price of call to United States is the cost of a three-

minute, peak-rate, fixed-line call from the country to the

United States. (ITU) 

Trade

ICT goods exports and ICT goods imports are defined as

goods that are either intended to fulfill the function of infor-

mation processing and communication by electronic means,

including transmission and display; or use electronic

processing to detect, measure, and/or record physical

phenomena or to control a physical process. ICT goods

exports and imports include the following broad categories:

telecommunications equipment, computer and related

equipment, electronic components, audio and video equip-

ment, and other ICT goods. Re-exports (exports of foreign

goods in the same state as previously imported) are also

included. (UN Comtrade)

ICT service exports includes communications services

(telecommunications, business network services, teleconfer-

encing, support services, and postal services) and computer

and information services (databases, data processing, soft-

ware design and development, maintenance and repair, and

news agency services). This is the balance of payment defini-

tion. (IMF)

Applications

ICT expenditure includes computer hardware (computers,

storage devices, printers, and other peripherals); computer

software (operating systems, programming tools, utilities,

applications, and internal software development); computer

services (information technology consulting, computer and

network systems integration, Web hosting, data processing

services, and other services); and communications services

(voice and data communications services) and wired and

wireless communications equipment. (Global Insight and

WITSA) 

E-government Web measure index measures the level of

sophistication of a government’s online presence based on

five stages of e-government evolution: emerging presence,

enhanced presence, interactive presence, transactional pres-

ence, and networked presence (1 = best). (UNDESA and

UNPAN)

Secure Internet servers is the number of servers using

encryption technology for Internet transactions. (Netcraft)
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal. 

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Data are not available

Low-income South Asia
Afghanistan group Region

2000 2007 2007 2007

Economic and social context
Population (total, million) — — 1,296 1,522
Urban population (% of total) 21 24 32 29
GNI per capita, World Bank Atlas method (current US$) — — 574 880
GDP growth, 1995–2000 and 2000–07 (avg. annual %) — 10.7 5.6 7.3
Adult literacy rate (% of ages 15 and older) 28 — 64 63
Gross primary, secondary, tertiary school enrollment (%) 12 43 51 60

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service C P
Mobile telephone service — P
Internet service — P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.1 5.1 3.3 2.1
Mobile and fixed-line subscribers per employee — 861 301 660
Telecommunications investment (% of revenue) — 37.8 — —

Sector performance
Access
Telephone lines (per 100 people) — — 4.0 3.2
Mobile cellular subscriptions (per 100 people) — — 21.5 22.8
Internet subscribers (per 100 people) — — 0.8 1.3
Personal computers (per 100 people) — — 1.5 3.3
Households with a television set (%) — 62 16 42
Usage
International voice traffic (minutes/person/month)b — — — —
Mobile telephone usage (minutes/user/month) — — — 364
Internet users (per 100 people) — — 5.2 6.6
Quality
Population covered by mobile cellular network (%) — 72 54 61
Fixed broadband subscribers (% of total Internet subscrib.) — 0.8 3.4 18.9
International Internet bandwidth (bits/second/person) — — 26 31
Affordability
Price basket for residential fixed line (US$/month) — 17.8 5.7 4.0
Price basket for mobile service (US$/month) — 5.6 11.2 2.4
Price basket for Internet service (US$/month) — 24.0 29.2 8.0
Price of call to United States (US$ for 3 minutes) — 0.39 2.00 2.02
Trade
ICT goods exports (% of total goods exports) — — 1.4 1.2
ICT goods imports (% of total goods imports) — — 6.7 8.1
ICT service exports (% of total service exports) — — — 39.0
Applications
ICT expenditure (% of GDP) — — — 5.7
E-government Web measure indexc — 0.27 0.11 0.37
Secure Internet servers (per 1 million people, Dec. 2008) — — 0.5 1.1
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craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Albania

World Bank • ICT at a Glance

Europe &
Lower-middle- Central Asia

Albania income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 3 3 3,435 446
Urban population (% of total) 42 46 42 64
GNI per capita, World Bank Atlas method (current US$) 1,170 3,300 1,905 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.2 5.3 8.0 6.1
Adult literacy rate (% of ages 15 and older) 99 99 83 98
Gross primary, secondary, tertiary school enrollment (%) 68 69 68 82

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M P
Mobile telephone service C P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.8 6.0 3.1 2.9
Mobile and fixed-line subscribers per employee 40 710 624 532
Telecommunications investment (% of revenue) 28.4 10.4 25.3 22.0

Sector performance
Access
Telephone lines (per 100 people) 5.0 8.9 15.3 25.7
Mobile cellular subscriptions (per 100 people) 1.0 72.3 38.9 95.0
Internet subscribers (per 100 people) 0.2 0.6 6.0 13.6
Personal computers (per 100 people) 0.8 3.8 4.6 10.6
Households with a television set (%) 90 90 79 96
Usage
International voice traffic (minutes/person/month)b 6.0 10.4 — —
Mobile telephone usage (minutes/user/month) — 59 322 154
Internet users (per 100 people) 0.1 14.9 12.4 21.4
Quality
Population covered by mobile cellular network (%) 84 97 80 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 40.4 32.5
International Internet bandwidth (bits/second/person) 4 216 199 1,114
Affordability
Price basket for residential fixed line (US$/month) 3.0 5.5 7.2 5.8
Price basket for mobile service (US$/month) — 20.9 9.8 11.8
Price basket for Internet service (US$/month) — 16.3 16.7 12.0
Price of call to United States (US$ for 3 minutes) 4.59 1.34 2.08 1.63
Trade
ICT goods exports (% of total goods exports) 0.7 1.0 20.6 1.8
ICT goods imports (% of total goods imports) 4.3 3.5 20.2 7.0
ICT service exports (% of total service exports) 4.8 3.6 15.6 5.0
Applications
ICT expenditure (% of GDP) — — 6.5 5.0
E-government Web measure indexc — 0.39 0.33 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 0.3 4.7 1.8 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Middle East &
Lower-middle- North Africa

Algeria income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 31 34 3,435 313
Urban population (% of total) 60 65 42 57
GNI per capita, World Bank Atlas method (current US$) 1,610 3,620 1,905 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.2 4.5 8.0 4.4
Adult literacy rate (% of ages 15 and older) 70 75 83 73
Gross primary, secondary, tertiary school enrollment (%) 68 74 68 70

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M P
Mobile telephone service M P
Internet service — C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 0.6 2.7 3.1 3.1
Mobile and fixed-line subscribers per employee 103 285 624 691
Telecommunications investment (% of revenue) 23.9 23.7 25.3 21.7

Sector performance
Access
Telephone lines (per 100 people) 5.8 9.1 15.3 17.0
Mobile cellular subscriptions (per 100 people) 0.3 81.4 38.9 50.7
Internet subscribers (per 100 people) 0.2 0.6 6.0 2.4
Personal computers (per 100 people) 0.7 1.1 4.6 6.3
Households with a television set (%) 79 91 79 94
Usage
International voice traffic (minutes/person/month)b 2.3 1.5 — 2.7
Mobile telephone usage (minutes/user/month) — 141 322 —
Internet users (per 100 people) 0.5 10.3 12.4 17.1
Quality
Population covered by mobile cellular network (%) 40 82 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 71.1 40.4 —
International Internet bandwidth (bits/second/person) 0 89 199 186
Affordability
Price basket for residential fixed line (US$/month) 4.5 28.3 7.2 3.9
Price basket for mobile service (US$/month) — 7.4 9.8 6.5
Price basket for Internet service (US$/month) — 5.7 16.7 11.6
Price of call to United States (US$ for 3 minutes) 3.67 2.08 2.08 1.45
Trade
ICT goods exports (% of total goods exports) 0.0 0.0 20.6 —
ICT goods imports (% of total goods imports) 5.9 6.9 20.2 —
ICT service exports (% of total service exports) — — 15.6 2.6
Applications
ICT expenditure (% of GDP) — 2.5 6.5 4.5
E-government Web measure indexc — 0.22 0.33 0.22
Secure Internet servers (per 1 million people, Dec. 2008) — 0.5 1.8 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2007 2007 2007

Economic and social context
Population (total, million) 14 17 3,435 800
Urban population (% of total) 49 56 42 36
GNI per capita, World Bank Atlas method (current US$) 420 2,540 1,905 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 6.3 12.9 8.0 5.1
Adult literacy rate (% of ages 15 and older) 67 — 83 62
Gross primary, secondary, tertiary school enrollment (%) 26 — 68 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service P C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.2 2.0 3.1 4.7
Mobile and fixed-line subscribers per employee 43 586 624 499
Telecommunications investment (% of revenue) — 25.3 25.3 —
Sector performance
Access
Telephone lines (per 100 people) 0.5 0.6 15.3 1.6
Mobile cellular subscriptions (per 100 people) 0.2 29.3 38.9 23.0
Internet subscribers (per 100 people) 0.0 0.3 6.0 1.2
Personal computers (per 100 people) 0.1 0.7 4.6 1.8
Households with a television set (%) 9 9 79 18
Usage
International voice traffic (minutes/person/month)b 0.5 — — —
Mobile telephone usage (minutes/user/month) — 118 322 —
Internet users (per 100 people) 0.1 2.9 12.4 4.4
Quality
Population covered by mobile cellular network (%) — 40 80 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 40.4 3.1
International Internet bandwidth (bits/second/person) 0 17 199 36
Affordability
Price basket for residential fixed line (US$/month) 11.9 20.5 7.2 12.6
Price basket for mobile service (US$/month) — 11.6 9.8 11.6
Price basket for Internet service (US$/month) — 63.1 16.7 43.1
Price of call to United States (US$ for 3 minutes) 9.32 3.23 2.08 2.43
Trade
ICT goods exports (% of total goods exports) — — 20.6 1.1
ICT goods imports (% of total goods imports) — — 20.2 8.2
ICT service exports (% of total service exports) — — 15.6 4.2
Applications
ICT expenditure (% of GDP) — — 6.5 —
E-government Web measure indexc — 0.44 0.33 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 1.4 1.8 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Latin America &
Upper-middle- the Caribbean 

Argentina income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 37 40 824 561
Urban population (% of total) 90 92 75 78
GNI per capita, World Bank Atlas method (current US$) 7,470 6,040 7,107 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.7 4.7 4.3 3.6
Adult literacy rate (% of ages 15 and older) 97 98 94 91
Gross primary, secondary, tertiary school enrollment (%) 92 90 82 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service P C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.3 3.1 3.3 3.8
Mobile and fixed-line subscribers per employee 700 1,929 566 530
Telecommunications investment (% of revenue) 20.1 — — —

Sector performance
Access
Telephone lines (per 100 people) 21.4 24.0 22.6 18.1
Mobile cellular subscriptions (per 100 people) 17.6 102.3 84.1 67.0
Internet subscribers (per 100 people) 3.3 8.6 9.4 4.5
Personal computers (per 100 people) 6.9 9.0 12.4 11.3
Households with a television set (%) 95 95 92 84
Usage
International voice traffic (minutes/person/month)b 0.2 0.3 — —
Mobile telephone usage (minutes/user/month) 89 90 137 116
Internet users (per 100 people) 7.0 25.9 26.6 26.9
Quality
Population covered by mobile cellular network (%) 30 94 95 91
Fixed broadband subscribers (% of total Internet subscrib.) 5.7 76.1 47.8 81.7
International Internet bandwidth (bits/second/person) 12 2,320 1,185 1,126
Affordability
Price basket for residential fixed line (US$/month) 20.0 6.8 10.6 9.5
Price basket for mobile service (US$/month) — 7.8 10.9 10.4
Price basket for Internet service (US$/month) — 13.6 16.4 25.7
Price of call to United States (US$ for 3 minutes) 2.77 — 1.55 1.21
Trade
ICT goods exports (% of total goods exports) 0.7 0.6 13.5 11.4
ICT goods imports (% of total goods imports) 15.3 13.1 16.2 15.9
ICT service exports (% of total service exports) 6.5 7.9 4.6 4.7
Applications
ICT expenditure (% of GDP) — 6.0 5.2 4.9
E-government Web measure indexc — 0.56 0.37 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 6.4 18.3 26.2 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Europe &
Lower-middle- Central Asia

Armenia income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 3 3 3,435 446
Urban population (% of total) 65 64 42 64
GNI per capita, World Bank Atlas method (current US$) 660 2,630 1,905 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.1 12.7 8.0 6.1
Adult literacy rate (% of ages 15 and older) 99 99 83 98
Gross primary, secondary, tertiary school enrollment (%) 72 71 68 82

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M M
Mobile telephone service M P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.0 3.0 3.1 2.9
Mobile and fixed-line subscribers per employee 71 173 624 532
Telecommunications investment (% of revenue) 46.3 23.6 25.3 22.0

Sector performance
Access
Telephone lines (per 100 people) 17.3 19.7 15.3 25.7
Mobile cellular subscriptions (per 100 people) 0.6 62.4 38.9 95.0
Internet subscribers (per 100 people) 0.4 3.0 6.0 13.6
Personal computers (per 100 people) 0.8 9.8 4.6 10.6
Households with a television set (%) 89 91 79 96
Usage
International voice traffic (minutes/person/month)b 3.3 10.7 — —
Mobile telephone usage (minutes/user/month) — 171 322 154
Internet users (per 100 people) 1.3 5.7 12.4 21.4
Quality
Population covered by mobile cellular network (%) 38 88 80 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 1.1 40.4 32.5
International Internet bandwidth (bits/second/person) 3 22 199 1,114
Affordability
Price basket for residential fixed line (US$/month) 8.1 3.1 7.2 5.8
Price basket for mobile service (US$/month) — 8.7 9.8 11.8
Price basket for Internet service (US$/month) — 56.6 16.7 12.0
Price of call to United States (US$ for 3 minutes) 5.34 2.42 2.08 1.63
Trade
ICT goods exports (% of total goods exports) 2.1 0.6 20.6 1.8
ICT goods imports (% of total goods imports) 7.0 5.8 20.2 7.0
ICT service exports (% of total service exports) 13.0 14.6 15.6 5.0
Applications
ICT expenditure (% of GDP) — — 6.5 5.0
E-government Web measure indexc — 0.27 0.33 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 0.3 4.7 1.8 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
Australia group

2000 2007 2007

Economic and social context
Population (total, million) 19 21 1,056
Urban population (% of total) 87 89 78
GNI per capita, World Bank Atlas method (current US$) 20,710 35,760 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.4 3.2 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 113 113 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.2 3.6 3.1
Mobile and fixed-line subscribers per employee 181 310 747
Telecommunications investment (% of revenue) 30.9 18.8 14.3

Sector performance
Access
Telephone lines (per 100 people) 52.5 46.4 50.0
Mobile cellular subscriptions (per 100 people) 44.7 101.2 100.4
Internet subscribers (per 100 people) 20.5 33.8 25.8
Personal computers (per 100 people) 47.0 60.3 67.4
Households with a television set (%) 99 99 98
Usage
International voice traffic (minutes/person/month)b 18.7 — 14.0
Mobile telephone usage (minutes/user/month) 98 73 353
Internet users (per 100 people) 46.8 68.1 65.7
Quality
Population covered by mobile cellular network (%) 96 99 99
Fixed broadband subscribers (% of total Internet subscrib.) 2.9 68.0 82.6
International Internet bandwidth (bits/second/person) 128 5,472 18,242
Affordability
Price basket for residential fixed line (US$/month) 17.4 28.4 26.1
Price basket for mobile service (US$/month) — 24.1 13.0
Price basket for Internet service (US$/month) — 25.1 22.8
Price of call to United States (US$ for 3 minutes) 0.67 — 0.81
Trade
ICT goods exports (% of total goods exports) 3.2 1.8 15.2
ICT goods imports (% of total goods imports) 16.3 12.8 14.6
ICT service exports (% of total service exports) 7.0 4.6 7.0
Applications
ICT expenditure (% of GDP) — 6.6 6.7
E-government Web measure indexc — 0.75 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 176.3 993.2 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
Austria group

2000 2007 2007

Economic and social context
Population (total, million) 8 8 1,056
Urban population (% of total) 66 67 78
GNI per capita, World Bank Atlas method (current US$) 26,010 41,960 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.9 2.0 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 91 92 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.3 2.1 3.1
Mobile and fixed-line subscribers per employee 545 747 747
Telecommunications investment (% of revenue) 18.8 15.3 14.3

Sector performance
Access
Telephone lines (per 100 people) 49.9 41.0 50.0
Mobile cellular subscriptions (per 100 people) 76.4 119.2 100.4
Internet subscribers (per 100 people) 13.1 30.3 25.8
Personal computers (per 100 people) 36.2 60.7 67.4
Households with a television set (%) 97 98 98
Usage
International voice traffic (minutes/person/month)b 25.2 22.1 14.0
Mobile telephone usage (minutes/user/month) 123 186 353
Internet users (per 100 people) 33.7 67.4 65.7
Quality
Population covered by mobile cellular network (%) 98 99 99
Fixed broadband subscribers (% of total Internet subscrib.) 18.1 64.3 82.6
International Internet bandwidth (bits/second/person) 1,034 20,288 18,242
Affordability
Price basket for residential fixed line (US$/month) 23.3 29.0 26.1
Price basket for mobile service (US$/month) — 25.1 13.0
Price basket for Internet service (US$/month) — 27.2 22.8
Price of call to United States (US$ for 3 minutes) 1.19 0.71 0.81
Trade
ICT goods exports (% of total goods exports) 7.9 6.3 15.2
ICT goods imports (% of total goods imports) 10.9 8.2 14.6
ICT service exports (% of total service exports) 3.4 6.3 7.0
Applications
ICT expenditure (% of GDP) — 5.6 6.7
E-government Web measure indexc — 0.67 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 83.2 480.6 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Number per 100 people 

Europe &
Lower-middle- Central Asia 

Azerbaijan income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 8 9 3,435 446
Urban population (% of total) 51 52 42 64
GNI per capita, World Bank Atlas method (current US$) 610 2,640 1,905 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 7.3 17.6 8.0 6.1
Adult literacy rate (% of ages 15 and older) 99 100 83 98
Gross primary, secondary, tertiary school enrollment (%) 66 67 68 82

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M P
Mobile telephone service C P
Internet service — C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.6 2.6 3.1 2.9
Mobile and fixed-line subscribers per employee 123 413 624 532
Telecommunications investment (% of revenue) 27.9 23.6 25.3 22.0

Sector performance
Access
Telephone lines (per 100 people) 10.0 14.6 15.3 25.7
Mobile cellular subscriptions (per 100 people) 5.2 52.8 38.9 95.0
Internet subscribers (per 100 people) 0.0 2.5 6.0 13.6
Personal computers (per 100 people) 0.7 2.4 4.6 10.6
Households with a television set (%) 99 99 79 96
Usage
International voice traffic (minutes/person/month)b 1.0 2.7 — —
Mobile telephone usage (minutes/user/month) — 78 322 154
Internet users (per 100 people) 0.1 10.8 12.4 21.4
Quality
Population covered by mobile cellular network (%) 94 99 80 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 2.6 40.4 32.5
International Internet bandwidth (bits/second/person) 0 701 199 1,114
Affordability
Price basket for residential fixed line (US$/month) 17.6 5.3 7.2 5.8
Price basket for mobile service (US$/month) — 15.1 9.8 11.8
Price basket for Internet service (US$/month) — 10.3 16.7 12.0
Price of call to United States (US$ for 3 minutes) 7.10 4.18 2.08 1.63
Trade
ICT goods exports (% of total goods exports) 0.3 0.1 20.6 1.8
ICT goods imports (% of total goods imports) 10.6 6.1 20.2 7.0
ICT service exports (% of total service exports) — 3.1 15.6 5.0
Applications
ICT expenditure (% of GDP) — — 6.5 5.0
E-government Web measure indexc — 0.39 0.33 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 1.6 1.8 23.9
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Telephone lines

Low-income South Asia
Bangladesh group Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 139 159 1,296 1,522
Urban population (% of total) 24 27 32 29
GNI per capita, World Bank Atlas method (current US$) 360 470 574 880
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.2 5.7 5.6 7.3
Adult literacy rate (% of ages 15 and older) 47 53 64 63
Gross primary, secondary, tertiary school enrollment (%) 58 56 51 60

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service — C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 0.8 1.5 3.3 2.1
Mobile and fixed-line subscribers per employee 48 — 301 660
Telecommunications investment (% of revenue) 25.1 — — —

Sector performance
Access
Telephone lines (per 100 people) 0.4 0.7 4.0 3.2
Mobile cellular subscriptions (per 100 people) 0.2 21.7 21.5 22.8
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.3
Personal computers (per 100 people) 0.1 2.2 1.5 3.3
Households with a television set (%) 20 48 16 42
Usage
International voice traffic (minutes/person/month)b 0.1 0.5 — —
Mobile telephone usage (minutes/user/month) 313 249 — 364
Internet users (per 100 people) 0.1 0.3 5.2 6.6
Quality
Population covered by mobile cellular network (%) 40 90 54 61
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 3.4 18.9
International Internet bandwidth (bits/second/person) 0 4 26 31
Affordability
Price basket for residential fixed line (US$/month) 10.7 4.0 5.7 4.0
Price basket for mobile service (US$/month) — 2.6 11.2 2.4
Price basket for Internet service (US$/month) — 22.1 29.2 8.0
Price of call to United States (US$ for 3 minutes) 4.14 2.02 2.00 2.02
Trade
ICT goods exports (% of total goods exports) 0.0 0.1 1.4 1.2
ICT goods imports (% of total goods imports) 3.3 4.4 6.7 8.1
ICT service exports (% of total service exports) 3.0 5.7 — 39.0
Applications
ICT expenditure (% of GDP) — 8.0 — 5.7
E-government Web measure indexc — 0.35 0.11 0.37
Secure Internet servers (per 1 million people, Dec. 2008) 0.0 0.1 0.5 1.1

Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Belarus

World Bank • ICT at a Glance

0

5

10

15

20

25

Belarus
Europe & Central Asia Region

Price Basket for Internet Service, 2003–07
US$/month

2003 2004 2005 2006 2007

0

2

4

6

8

2000 2002 2004 2006 2007
Belarus
Europe & Central Asia Region

ICT Service Exports, 2000–07
Percentage of total service exports 

0

2,000

4,000

6,000

8,000

Belarus
Europe & Central Asia Region

GNI per Capita, Atlas Method, 2000–07
Current US$

2000 2002 2004 2006 2007

0

20

40

60

80

Telephone lines
Mobile cellular subscriptions
Internet users

ICT MDGd Indicators, 2000–07
Number per 100 people 
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Europe &
Upper-middle- Central Asia

Belarus income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 10 10 824 446
Urban population (% of total) 70 73 75 64
GNI per capita, World Bank Atlas method (current US$) 1,380 4,220 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 6.7 8.3 4.3 6.1
Adult literacy rate (% of ages 15 and older) 100 100 94 98
Gross primary, secondary, tertiary school enrollment (%) 87 89 82 82

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service — C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.5 2.1 3.3 2.9
Mobile and fixed-line subscribers per employee 105 280 566 532
Telecommunications investment (% of revenue) 28.8 41.3 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 27.5 37.8 22.6 25.7
Mobile cellular subscriptions (per 100 people) 0.5 71.7 84.1 95.0
Internet subscribers (per 100 people) 0.0 4.2 9.4 13.6
Personal computers (per 100 people) — 0.8 12.4 10.6
Households with a television set (%) 87 97 92 96
Usage
International voice traffic (minutes/person/month)b 3.3 5.3 — —
Mobile telephone usage (minutes/user/month) — 500 137 154
Internet users (per 100 people) 1.9 29.0 26.6 21.4
Quality
Population covered by mobile cellular network (%) 62 93 95 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 2.8 47.8 32.5
International Internet bandwidth (bits/second/person) 2 264 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) 1.2 1.6 10.6 5.8
Price basket for mobile service (US$/month) — 11.8 10.9 11.8
Price basket for Internet service (US$/month) — 10.5 16.4 12.0
Price of call to United States (US$ for 3 minutes) 3.28 1.90 1.55 1.63
Trade
ICT goods exports (% of total goods exports) 1.9 0.8 13.5 1.8
ICT goods imports (% of total goods imports) 2.9 3.0 16.2 7.0
ICT service exports (% of total service exports) 5.4 6.8 4.6 5.0
Applications
ICT expenditure (% of GDP) — — 5.2 5.0
E-government Web measure indexc — 0.33 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 0.4 2.1 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Belgium

World Bank • ICT at a Glance

High-income
Belgium group

2000 2007 2007

Economic and social context
Population (total, million) 10 11 1,056
Urban population (% of total) 97 97 78
GNI per capita, World Bank Atlas method (current US$) 25,360 41,110 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.7 2.0 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 107 95 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.9 3.0 3.1
Mobile and fixed-line subscribers per employee 374 690 747
Telecommunications investment (% of revenue) 33.7 12.3 14.3

Sector performance
Access
Telephone lines (per 100 people) 49.1 43.9 50.0
Mobile cellular subscriptions (per 100 people) 54.9 101.1 100.4
Internet subscribers (per 100 people) 11.2 26.9 25.8
Personal computers (per 100 people) 22.4 41.7 67.4
Households with a television set (%) 99 99 98
Usage
International voice traffic (minutes/person/month)b 26.4 — 14.0
Mobile telephone usage (minutes/user/month) 105 158 353
Internet users (per 100 people) 29.3 65.9 65.7
Quality
Population covered by mobile cellular network (%) 99 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 12.5 94.9 82.6
International Internet bandwidth (bits/second/person) 1,829 24,945 18,242
Affordability
Price basket for residential fixed line (US$/month) 22.0 33.1 26.1
Price basket for mobile service (US$/month) — 18.2 13.0
Price basket for Internet service (US$/month) — 37.6 22.8
Price of call to United States (US$ for 3 minutes) 1.67 0.75 0.81
Trade
ICT goods exports (% of total goods exports) 6.2 3.7 15.2
ICT goods imports (% of total goods imports) 7.6 4.8 14.6
ICT service exports (% of total service exports) 7.4 8.7 7.0
Applications
ICT expenditure (% of GDP) — 5.8 6.7
E-government Web measure indexc — 0.54 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 33.2 250.2 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Benin group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 7 9 1,296 800
Urban population (% of total) 38 41 32 36
GNI per capita, World Bank Atlas method (current US$) 340 570 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.3 3.8 5.6 5.1
Adult literacy rate (% of ages 15 and older) 35 41 64 62
Gross primary, secondary, tertiary school enrollment (%) 40 51 51 51

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator — Public
Level of competitiona

International long distance service M M
Mobile telephone service M C
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.4 1.1 3.3 4.7
Mobile and fixed-line subscribers per employee 87 1,539 301 499
Telecommunications investment (% of revenue) 54.2 5.2 — —

Sector performance
Access
Telephone lines (per 100 people) 0.7 1.2 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.8 21.1 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.2
Personal computers (per 100 people) 0.1 0.7 1.5 1.8
Households with a television set (%) 15 13 16 18
Usage
International voice traffic (minutes/person/month)b 0.4 0.9 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.2 1.7 5.2 4.4
Quality
Population covered by mobile cellular network (%) 23 80 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 24.8 3.4 3.1
International Internet bandwidth (bits/second/person) 0 17 26 36
Affordability
Price basket for residential fixed line (US$/month) 11.3 5.3 5.7 12.6
Price basket for mobile service (US$/month) — 10.3 11.2 11.6
Price basket for Internet service (US$/month) — 43.1 29.2 43.1
Price of call to United States (US$ for 3 minutes) 5.93 4.80 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.0 0.0 1.4 1.1
ICT goods imports (% of total goods imports) 3.3 3.3 6.7 8.2
ICT service exports (% of total service exports) — 5.4 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.12 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 0.2 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Bolivia

World Bank • ICT at a Glance

Latin America &
Lower-middle- the Caribbean 

Bolivia income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 8 10 3,435 561
Urban population (% of total) 62 65 42 78
GNI per capita, World Bank Atlas method (current US$) 1,000 1,260 1,905 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.5 3.6 8.0 3.6
Adult literacy rate (% of ages 15 and older) 87 91 83 91
Gross primary, secondary, tertiary school enrollment (%) 84 86 68 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Private
Level of competitiona

International long distance service M M
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.7 6.8 3.1 3.8
Mobile and fixed-line subscribers per employee 451 376 624 530
Telecommunications investment (% of revenue) 43.4 3.8 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 6.1 7.1 15.3 18.1
Mobile cellular subscriptions (per 100 people) 7.0 34.2 38.9 67.0
Internet subscribers (per 100 people) 0.5 2.1 6.0 4.5
Personal computers (per 100 people) 1.7 2.4 4.6 11.3
Households with a television set (%) 46 63 79 84
Usage
International voice traffic (minutes/person/month)b 1.2 6.7 — —
Mobile telephone usage (minutes/user/month) — — 322 116
Internet users (per 100 people) 1.4 10.5 12.4 26.9
Quality
Population covered by mobile cellular network (%) 43 46 80 91
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 17.1 40.4 81.7
International Internet bandwidth (bits/second/person) 2 42 199 1,126
Affordability
Price basket for residential fixed line (US$/month) 11.6 8.5 7.2 9.5
Price basket for mobile service (US$/month) — 5.6 9.8 10.4
Price basket for Internet service (US$/month) — 12.1 16.7 25.7
Price of call to United States (US$ for 3 minutes) 2.43 — 2.08 1.21
Trade
ICT goods exports (% of total goods exports) 0.7 0.1 20.6 11.4
ICT goods imports (% of total goods imports) 7.6 4.9 20.2 15.9
ICT service exports (% of total service exports) 15.9 12.5 15.6 4.7
Applications
ICT expenditure (% of GDP) — 5.8 6.5 4.9
E-government Web measure indexc — 0.52 0.33 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 0.6 3.8 1.8 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Europe & 
Bosnia and Lower-middle- Central Asia
Herzegovina income group Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 4 4 3,435 446
Urban population (% of total) 43 47 42 64
GNI per capita, World Bank Atlas method (current US$) 1,500 3,790 1,905 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 25.2 5.3 8.0 6.1
Adult literacy rate (% of ages 15 and older) 97 — 83 98
Gross primary, secondary, tertiary school enrollment (%) — — 68 82

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.3 5.7 3.1 2.9
Mobile and fixed-line subscribers per employee 480 657 624 532
Telecommunications investment (% of revenue) 22.8 13.6 25.3 22.0

Sector performance
Access
Telephone lines (per 100 people) 21.1 28.2 15.3 25.7
Mobile cellular subscriptions (per 100 people) 2.5 64.9 38.9 95.0
Internet subscribers (per 100 people) 0.4 7.3 6.0 13.6
Personal computers (per 100 people) 3.9 6.4 4.6 10.6
Households with a television set (%) 87 96 79 96
Usage
International voice traffic (minutes/person/month)b 7.7 20.1 — —
Mobile telephone usage (minutes/user/month) — — 322 154
Internet users (per 100 people) 1.1 28.0 12.4 21.4
Quality
Population covered by mobile cellular network (%) 60 99 80 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 30.9 40.4 32.5
International Internet bandwidth (bits/second/person) 7 530 199 1,114
Affordability
Price basket for residential fixed line (US$/month) 4.6 6.3 7.2 5.8
Price basket for mobile service (US$/month) — 6.6 9.8 11.8
Price basket for Internet service (US$/month) — 7.6 16.7 12.0
Price of call to United States (US$ for 3 minutes) 2.96 3.62 2.08 1.63
Trade
ICT goods exports (% of total goods exports) — 0.5 20.6 1.8
ICT goods imports (% of total goods imports) — 3.8 20.2 7.0
ICT service exports (% of total service exports) — — 15.6 5.0
Applications
ICT expenditure (% of GDP) — — 6.5 5.0
E-government Web measure indexc — 0.29 0.33 0.36
Secure Internet servers (per 1 million people, Dec. 2008) — 7.4 1.8 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Upper-middle- Sub-Saharan 
Botswana income group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 2 2 824 800
Urban population (% of total) 53 59 75 36
GNI per capita, World Bank Atlas method (current US$) 3,310 6,120 7,107 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 8.6 5.3 4.3 5.1
Adult literacy rate (% of ages 15 and older) — 83 94 62
Gross primary, secondary, tertiary school enrollment (%) 69 70 82 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M P
Mobile telephone service C —
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.0 3.0 3.3 4.7
Mobile and fixed-line subscribers per employee 202 1,074 566 499
Telecommunications investment (% of revenue) 13.9 139.9 — —

Sector performance
Access
Telephone lines (per 100 people) 7.9 7.3 22.6 1.6
Mobile cellular subscriptions (per 100 people) 12.9 61.2 84.1 23.0
Internet subscribers (per 100 people) 0.9 — 9.4 1.2
Personal computers (per 100 people) 3.5 4.8 12.4 1.8
Households with a television set (%) 10 9 92 18
Usage
International voice traffic (minutes/person/month)b 3.5 7.8 — —
Mobile telephone usage (minutes/user/month) — — 137 —
Internet users (per 100 people) 2.9 5.3 26.6 4.4
Quality
Population covered by mobile cellular network (%) 90 99 95 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 — 47.8 3.1
International Internet bandwidth (bits/second/person) 3 43 1,185 36
Affordability
Price basket for residential fixed line (US$/month) 4.8 14.4 10.6 12.6
Price basket for mobile service (US$/month) — 8.3 10.9 11.6
Price basket for Internet service (US$/month) — 29.7 16.4 43.1
Price of call to United States (US$ for 3 minutes) 3.64 2.88 1.55 2.43
Trade
ICT goods exports (% of total goods exports) 0.7 0.2 13.5 1.1
ICT goods imports (% of total goods imports) 6.0 5.5 16.2 8.2
ICT service exports (% of total service exports) 0.1 6.8 4.6 4.2
Applications
ICT expenditure (% of GDP) — — 5.2 —
E-government Web measure indexc — 0.22 0.37 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 1.6 26.2 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Latin America &
Upper-middle- the Caribbean 

Brazil income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 174 192 824 561
Urban population (% of total) 81 85 75 78
GNI per capita, World Bank Atlas method (current US$) 3,870 5,860 7,107 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 1.7 3.3 4.3 3.6
Adult literacy rate (% of ages 15 and older) 86 90 94 91
Gross primary, secondary, tertiary school enrollment (%) 90 88 82 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service P C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.4 4.7 3.3 3.8
Mobile and fixed-line subscribers per employee 516 358 566 530
Telecommunications investment (% of revenue) 39.8 12.6 — —

Sector performance
Access
Telephone lines (per 100 people) 17.8 20.6 22.6 18.1
Mobile cellular subscriptions (per 100 people) 13.3 63.1 84.1 67.0
Internet subscribers (per 100 people) 1.3 4.1 9.4 4.5
Personal computers (per 100 people) 4.9 16.1 12.4 11.3
Households with a television set (%) 84 91 92 84
Usage
International voice traffic (minutes/person/month)b 0.9 — — —
Mobile telephone usage (minutes/user/month) 249 99 137 116
Internet users (per 100 people) 2.9 35.2 26.6 26.9
Quality
Population covered by mobile cellular network (%) — 91 95 91
Fixed broadband subscribers (% of total Internet subscrib.) 4.4 86.0 47.8 81.7
International Internet bandwidth (bits/second/person) 5 1,041 1,185 1,126
Affordability
Price basket for residential fixed line (US$/month) 9.4 18.3 10.6 9.5
Price basket for mobile service (US$/month) — 26.2 10.9 10.4
Price basket for Internet service (US$/month) — 29.0 16.4 25.7
Price of call to United States (US$ for 3 minutes) 1.15 0.71 1.55 1.21
Trade
ICT goods exports (% of total goods exports) 4.6 3.2 13.5 11.4
ICT goods imports (% of total goods imports) 16.4 14.5 16.2 15.9
ICT service exports (% of total service exports) 0.7 1.8 4.6 4.7
Applications
ICT expenditure (% of GDP) — 5.8 5.2 4.9
E-government Web measure indexc — 0.60 0.37 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 5.8 23.7 26.2 18.2



178 Information and Communications for Development 2009

Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Europe & 
Upper-middle- Central Asia

Bulgaria income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 8 8 824 446
Urban population (% of total) 69 71 75 64
GNI per capita, World Bank Atlas method (current US$) 1,600 4,580 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –0.4 5.7 4.3 6.1
Adult literacy rate (% of ages 15 and older) 98 98 94 98
Gross primary, secondary, tertiary school enrollment (%) 79 81 82 82

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M P
Mobile telephone service C P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.1 5.9 3.3 2.9
Mobile and fixed-line subscribers per employee 140 522 566 532
Telecommunications investment (% of revenue) 14.0 31.4 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 35.8 30.0 22.6 25.7
Mobile cellular subscriptions (per 100 people) 9.2 129.2 84.1 95.0
Internet subscribers (per 100 people) 0.1 8.5 9.4 13.6
Personal computers (per 100 people) 4.5 8.9 12.4 10.6
Households with a television set (%) 90 92 92 96
Usage
International voice traffic (minutes/person/month)b 3.3 2.6 — —
Mobile telephone usage (minutes/user/month) — 97 137 154
Internet users (per 100 people) 5.3 30.9 26.6 21.4
Quality
Population covered by mobile cellular network (%) 95 100 95 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 97.1 47.8 32.5
International Internet bandwidth (bits/second/person) 5 4,909 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) 3.8 10.7 10.6 5.8
Price basket for mobile service (US$/month) — 16.2 10.9 11.8
Price basket for Internet service (US$/month) — 7.4 16.4 12.0
Price of call to United States (US$ for 3 minutes) 2.55 0.57 1.55 1.63
Trade
ICT goods exports (% of total goods exports) 1.0 1.8 13.5 1.8
ICT goods imports (% of total goods imports) 5.2 6.0 16.2 7.0
ICT service exports (% of total service exports) 2.3 4.4 4.6 5.0
Applications
ICT expenditure (% of GDP) — 7.7 5.2 5.0
E-government Web measure indexc — 0.48 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 2.3 26.2 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Low-income Sub-Saharan
Burkina Faso group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 12 15 1,296 800
Urban population (% of total) 17 19 32 36
GNI per capita, World Bank Atlas method (current US$) 240 430 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 6.8 5.8 5.6 5.1
Adult literacy rate (% of ages 15 and older) — 29 64 62
Gross primary, secondary, tertiary school enrollment (%) 22 29 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.0 4.0 3.3 4.7
Mobile and fixed-line subscribers per employee 62 440 301 499
Telecommunications investment (% of revenue) 38.0 88.6 — —

Sector performance
Access
Telephone lines (per 100 people) 0.4 0.7 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.2 10.9 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.2
Personal computers (per 100 people) 0.1 0.6 1.5 1.8
Households with a television set (%) 8 12 16 18
Usage
International voice traffic (minutes/person/month)b 0.3 0.9 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 0.6 5.2 4.4
Quality
Population covered by mobile cellular network (%) 22 61 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 18.6 3.4 3.1
International Internet bandwidth (bits/second/person) 0 15 26 36
Affordability
Price basket for residential fixed line (US$/month) 11.6 12.0 5.7 12.6
Price basket for mobile service (US$/month) — 15.5 11.2 11.6
Price basket for Internet service (US$/month) — 67.8 29.2 43.1
Price of call to United States (US$ for 3 minutes) 3.16 1.14 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.9 0.6 1.4 1.1
ICT goods imports (% of total goods imports) 4.2 3.5 6.7 8.2
ICT service exports (% of total service exports) 7.2 — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.19 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.1 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Burundi group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 7 8 1,296 800
Urban population (% of total) 8 10 32 36
GNI per capita, World Bank Atlas method (current US$) 120 110 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –0.7 2.7 5.6 5.1
Adult literacy rate (% of ages 15 and older) 59 — 64 62
Gross primary, secondary, tertiary school enrollment (%) 30 38 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.9 — 3.3 4.7
Mobile and fixed-line subscribers per employee 65 234 301 499
Telecommunications investment (% of revenue) — — — —

Sector performance
Access
Telephone lines (per 100 people) 0.3 0.4 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.2 2.9 21.5 23.0
Internet subscribers (per 100 people) 0.0 — 0.8 1.2
Personal computers (per 100 people) 0.1 0.8 1.5 1.8
Households with a television set (%) 11 15 16 18
Usage
International voice traffic (minutes/person/month)b 0.1 — — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 0.7 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 82 54 56
Fixed broadband subscribers (% of total Internet subscrib.) — — 3.4 3.1
International Internet bandwidth (bits/second/person) 0 1 26 36
Affordability
Price basket for residential fixed line (US$/month) 1.9 2.6 5.7 12.6
Price basket for mobile service (US$/month) — 12.2 11.2 11.6
Price basket for Internet service (US$/month) — 86.0 29.2 43.1
Price of call to United States (US$ for 3 minutes) 7.35 2.45 2.00 2.43
Trade
ICT goods exports (% of total goods exports) — 0.5 1.4 1.1
ICT goods imports (% of total goods imports) — 2.5 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.01 0.11 0.16
Secure Internet servers (per 1 million people, Dec.2008) — 0.1 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Cambodia group Pacific Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 13 14 1,296 1,912
Urban population (% of total) 17 21 32 43
GNI per capita, World Bank Atlas method (current US$) 300 550 574 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 7.3 9.8 5.6 9.0
Adult literacy rate (% of ages 15 and older) 67 76 64 93
Gross primary, secondary, tertiary school enrollment (%) 51 60 51 69

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service P P
Mobile telephone service P P
Internet service P P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 0.6 0.4 3.3 3.0
Mobile and fixed-line subscribers per employee 241 534 301 546
Telecommunications investment (% of revenue) — — — —

Sector performance
Access
Telephone lines (per 100 people) 0.2 0.3 4.0 23.1
Mobile cellular subscriptions (per 100 people) 1.0 17.9 21.5 43.7
Internet subscribers (per 100 people) 0.0 0.1 0.8 9.3
Personal computers (per 100 people) 0.1 0.4 1.5 5.6
Households with a television set (%) 33 43 16 53
Usage
International voice traffic (minutes/person/month)b 0.3 0.8 — 0.8
Mobile telephone usage (minutes/user/month) — — — 333
Internet users (per 100 people) 0.0 0.5 5.2 14.6
Quality
Population covered by mobile cellular network (%) 80 87 54 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 60.4 3.4 41.8
International Internet bandwidth (bits/second/person) 0 17 26 247
Affordability
Price basket for residential fixed line (US$/month) 16.7 9.0 5.7 5.8
Price basket for mobile service (US$/month) — 5.1 11.2 5.0
Price basket for Internet service (US$/month) — 33.0 29.2 14.4
Price of call to United States (US$ for 3 minutes) 6.00 2.94 2.00 1.16
Trade
ICT goods exports (% of total goods exports) 0.0 0.1 1.4 30.9
ICT goods imports (% of total goods imports) 2.4 2.1 6.7 28.1
ICT service exports (% of total service exports) — 3.1 — 5.2
Applications
ICT expenditure (% of GDP) — — — 7.3
E-government Web measure indexc — 0.20 0.11 0.18
Secure Internet servers (per 1 million people, Dec. 2008) 0.2 0.8 0.5 1.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Cameroon

World Bank • ICT at a Glance

Lower-middle- Sub-Saharan
Cameroon income group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 16 19 3,435 800
Urban population (% of total) 50 56 42 36
GNI per capita, World Bank Atlas method (current US$) 620 1,050 1,905 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.8 3.5 8.0 5.1
Adult literacy rate (% of ages 15 and older) 68 — 83 62
Gross primary, secondary, tertiary school enrollment (%) 48 62 68 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.4 3.1 3.1 4.7
Mobile and fixed-line subscribers per employee 90 1,050 624 499
Telecommunications investment (% of revenue) 62.8 37.4 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 0.6 1.0 15.3 1.6
Mobile cellular subscriptions (per 100 people) 0.7 24.5 38.9 23.0
Internet subscribers (per 100 people) 0.0 0.1 6.0 1.2
Personal computers (per 100 people) 0.3 1.1 4.6 1.8
Households with a television set (%) 17 25 79 18
Usage
International voice traffic (minutes/person/month)b 0.5 0.3 — —
Mobile telephone usage (minutes/user/month) — — 322 —
Internet users (per 100 people) 0.3 2.0 12.4 4.4
Quality
Population covered by mobile cellular network (%) 37 58 80 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 1.7 40.4 3.1
International Internet bandwidth (bits/second/person) 0 11 199 36
Affordability
Price basket for residential fixed line (US$/month) 6.5 14.3 7.2 12.6
Price basket for mobile service (US$/month) — 14.4 9.8 11.6
Price basket for Internet service (US$/month) — 48.3 16.7 43.1
Price of call to United States (US$ for 3 minutes) 3.25 — 2.08 2.43
Trade
ICT goods exports (% of total goods exports) 0.0 0.0 20.6 1.1
ICT goods imports (% of total goods imports) 3.0 3.2 20.2 8.2
ICT service exports (% of total service exports) 1.4 13.0 15.6 4.2
Applications
ICT expenditure (% of GDP) — 5.0 6.5 —
E-government Web measure indexc — 0.14 0.33 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.4 1.8 2.9



Information and Communications for Development 2009 183

Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 31 33 1,056
Urban population (% of total) 80 80 78
GNI per capita, World Bank Atlas method (current US$) 22,130 39,650 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.3 2.7 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 95 99 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.8 2.7 3.1
Mobile and fixed-line subscribers per employee 331 424 747
Telecommunications investment (% of revenue) 24.0 21.6 14.3

Sector performance
Access
Telephone lines (per 100 people) 67.7 55.3 50.0
Mobile cellular subscriptions (per 100 people) 28.4 61.5 100.4
Internet subscribers (per 100 people) 14.1 30.8 25.8
Personal computers (per 100 people) 41.9 94.3 67.4
Households with a television set (%) 99 99 98
Usage
International voice traffic (minutes/person/month)b 36.6 — 14.0
Mobile telephone usage (minutes/user/month) 215 351 353
Internet users (per 100 people) 42.2 72.8 65.7
Quality
Population covered by mobile cellular network (%) 90 98 99
Fixed broadband subscribers (% of total Internet subscrib.) 32.6 89.3 82.6
International Internet bandwidth (bits/second/person) 1,133 16,193 18,242
Affordability
Price basket for residential fixed line (US$/month) — 25.0 26.1
Price basket for mobile service (US$/month) — 9.5 13.0
Price basket for Internet service (US$/month) — 17.6 22.8
Price of call to United States (US$ for 3 minutes) — — 0.81
Trade
ICT goods exports (% of total goods exports) 8.2 4.7 15.2
ICT goods imports (% of total goods imports) 15.0 10.1 14.6
ICT service exports (% of total service exports) 9.5 11.1 7.0
Applications
ICT expenditure (% of GDP) — 6.4 6.7
E-government Web measure indexc — 0.77 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 162.6 906.6 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Central African Republic

World Bank • ICT at a Glance

Central African Low-income Sub-Saharan
Republic group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 4 4 1,296 800
Urban population (% of total) 38 38 32 36
GNI per capita, World Bank Atlas method (current US$) 270 370 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.0 0.0 5.6 5.1
Adult literacy rate (% of ages 15 and older) 49 — 64 62
Gross primary, secondary, tertiary school enrollment (%) 34 30 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.1 1.1 3.3 4.7
Mobile and fixed-line subscribers per employee 35 293 301 499
Telecommunications investment (% of revenue) 1.0 — — —

Sector performance
Access
Telephone lines (per 100 people) 0.2 0.3 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.1 3.0 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.2
Personal computers (per 100 people) 0.2 0.3 1.5 1.8
Households with a television set (%) 3 5 16 18
Usage
International voice traffic (minutes/person/month)b 0.2 — — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 0.3 5.2 4.4
Quality
Population covered by mobile cellular network (%) 18 19 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 3.4 3.1
International Internet bandwidth (bits/second/person) 0 0 26 36
Affordability
Price basket for residential fixed line (US$/month) — 12.9 5.7 12.6
Price basket for mobile service (US$/month) — 12.4 11.2 11.6
Price basket for Internet service (US$/month) — 130.4 29.2 43.1
Price of call to United States (US$ for 3 minutes) 13.31 1.99 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.1 0.1 1.4 1.1
ICT goods imports (% of total goods imports) 2.1 2.7 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.00 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.2 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Telephone lines

Low-income Sub-Saharan
Chad group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 8 11 1,296 800
Urban population (% of total) 23 26 32 36
GNI per capita, World Bank Atlas method (current US$) 180 540 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.1 12.2 5.6 5.1
Adult literacy rate (% of ages 15 and older) 26 32 64 62
Gross primary, secondary, tertiary school enrollment (%) 32 37 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service P —
Internet service M C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.4 — 3.3 4.7
Mobile and fixed-line subscribers per employee 31 127 301 499
Telecommunications investment (% of revenue) — — — —

Sector performance
Access
Telephone lines (per 100 people) 0.1 0.1 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.1 8.5 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.0 0.8 1.2
Personal computers (per 100 people) 0.1 0.2 1.5 1.8
Households with a television set (%) 2 4 16 18
Usage
International voice traffic (minutes/person/month)b 0.1 0.2 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.0 0.6 5.2 4.4
Quality
Population covered by mobile cellular network (%) 8 24 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 3.4 3.1
International Internet bandwidth (bits/second/person) 0 1 26 36
Affordability
Price basket for residential fixed line (US$/month) 16.3 8.3 5.7 12.6
Price basket for mobile service (US$/month) — 16.0 11.2 11.6
Price basket for Internet service (US$/month) — 105.0 29.2 43.1
Price of call to United States (US$ for 3 minutes) 12.50 — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) — — 1.4 1.1
ICT goods imports (% of total goods imports) — — 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.01 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — — 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Latin America &
Upper-middle- the Caribbean 

Chile income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 15 17 824 561
Urban population (% of total) 86 88 75 78
GNI per capita, World Bank Atlas method (current US$) 4,840 8,190 7,107 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.8 4.5 4.3 3.6
Adult literacy rate (% of ages 15 and older) 96 97 94 91
Gross primary, secondary, tertiary school enrollment (%) 78 83 82 81

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service — C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.4 — 3.3 3.8
Mobile and fixed-line subscribers per employee 315 1,311 566 530
Telecommunications investment (% of revenue) 44.0 — — —

Sector performance
Access
Telephone lines (per 100 people) 21.4 20.8 22.6 18.1
Mobile cellular subscriptions (per 100 people) 22.1 84.1 84.1 67.0
Internet subscribers (per 100 people) 3.8 8.2 9.4 4.5
Personal computers (per 100 people) 9.2 14.1 12.4 11.3
Households with a television set (%) 94 97 92 84
Usage
International voice traffic (minutes/person/month)b 2.7 3.4 — —
Mobile telephone usage (minutes/user/month) 220 147 137 116
Internet users (per 100 people) 16.5 31.1 26.6 26.9
Quality
Population covered by mobile cellular network (%) 100 100 95 91
Fixed broadband subscribers (% of total Internet subscrib.) 1.3 96.7 47.8 81.7
International Internet bandwidth (bits/second/person) 12 4,086 1,185 1,126
Affordability
Price basket for residential fixed line (US$/month) 15.7 9.7 10.6 9.5
Price basket for mobile service (US$/month) — 11.8 10.9 10.4
Price basket for Internet service (US$/month) — 26.7 16.4 25.7
Price of call to United States (US$ for 3 minutes) 2.45 — 1.55 1.21
Trade
ICT goods exports (% of total goods exports) 0.2 0.1 13.5 11.4
ICT goods imports (% of total goods imports) 11.0 9.0 16.2 15.9
ICT service exports (% of total service exports) 5.9 2.7 4.6 4.7
Applications
ICT expenditure (% of GDP) — 4.2 5.2 4.9
E-government Web measure indexc — 0.56 0.37 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 9.0 35.1 26.2 18.2



Information and Communications for Development 2009 187

Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Lower-middle- East Asia &
China income group Pacific Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 1,263 1,318 3,435 1,912
Urban population (% of total) 36 42 42 43
GNI per capita, World Bank Atlas method (current US$) 930 2,370 1,905 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 8.5 10.3 8.0 9.0
Adult literacy rate (% of ages 15 and older) 91 93 83 93
Gross primary, secondary, tertiary school enrollment (%) 67 69 68 69

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service P P
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.2 2.9 3.1 3.0
Mobile and fixed-line subscribers per employee 222 1,310 624 546
Telecommunications investment (% of revenue) 69.8 32.0 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 11.5 27.7 15.3 23.1
Mobile cellular subscriptions (per 100 people) 6.8 41.5 38.9 43.7
Internet subscribers (per 100 people) 0.7 11.4 6.0 9.3
Personal computers (per 100 people) 1.6 5.7 4.6 5.6
Households with a television set (%) 86 89 79 53
Usage
International voice traffic (minutes/person/month)b 0.3 0.8 — 0.8
Mobile telephone usage (minutes/user/month) 247 393 322 333
Internet users (per 100 people) 1.8 16.1 12.4 14.6
Quality
Population covered by mobile cellular network (%) — 97 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.3 44.2 40.4 41.8
International Internet bandwidth (bits/second/person) 2 280 199 247
Affordability
Price basket for residential fixed line (US$/month) — 2.9 7.2 5.8
Price basket for mobile service (US$/month) — 3.3 9.8 5.0
Price basket for Internet service (US$/month) — 5.8 16.7 14.4
Price of call to United States (US$ for 3 minutes) 6.67 2.90 2.08 1.16
Trade
ICT goods exports (% of total goods exports) 18.9 30.9 20.6 30.9
ICT goods imports (% of total goods imports) 22.5 28.6 20.2 28.1
ICT service exports (% of total service exports) 5.6 4.5 15.6 5.2
Applications
ICT expenditure (% of GDP) — 7.9 6.5 7.3
E-government Web measure indexc — 0.51 0.33 0.18
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 0.9 1.8 1.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Colombia income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 40 44 3,435 561
Urban population (% of total) 72 74 42 78
GNI per capita, World Bank Atlas method (current US$) 2,280 4,100 1,905 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 0.6 4.9 8.0 3.6
Adult literacy rate (% of ages 15 and older) — 93 83 91
Gross primary, secondary, tertiary school enrollment (%) 71 75 68 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service C C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.8 3.9 3.1 3.8
Mobile and fixed-line subscribers per employee 242 — 624 530
Telecommunications investment (% of revenue) 54.6 — 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 18.1 18.0 15.3 18.1
Mobile cellular subscriptions (per 100 people) 5.7 77.2 38.9 67.0
Internet subscribers (per 100 people) 0.6 3.1 6.0 4.5
Personal computers (per 100 people) 3.8 8.0 4.6 11.3
Households with a television set (%) 80 84 79 84
Usage
International voice traffic (minutes/person/month)b 1.9 8.9 — —
Mobile telephone usage (minutes/user/month) 115 131 322 116
Internet users (per 100 people) 2.2 27.5 12.4 26.9
Quality
Population covered by mobile cellular network (%) — 83 80 91
Fixed broadband subscribers (% of total Internet subscrib.) 3.7 87.4 40.4 81.7
International Internet bandwidth (bits/second/person) 16 971 199 1,126
Affordability
Price basket for residential fixed line (US$/month) 6.6 5.8 7.2 9.5
Price basket for mobile service (US$/month) — 10.4 9.8 10.4
Price basket for Internet service (US$/month) — 7.5 16.7 25.7
Price of call to United States (US$ for 3 minutes) 2.00 — 2.08 1.21
Trade
ICT goods exports (% of total goods exports) 0.2 0.3 20.6 11.4
ICT goods imports (% of total goods imports) 10.3 13.3 20.2 15.9
ICT service exports (% of total service exports) 9.1 7.9 15.6 4.7
Applications
ICT expenditure (% of GDP) — 4.4 6.5 4.9
E-government Web measure indexc — 0.56 0.33 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 1.8 10.6 1.8 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2007 2007 2007

Economic and social context
Population (total, million) 51 62 1,296 800
Urban population (% of total) 30 33 32 36
GNI per capita, World Bank Atlas method (current US$) 80 140 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –3.8 5.0 5.6 5.1
Adult literacy rate (% of ages 15 and older) 67 — 64 62
Gross primary, secondary, tertiary school enrollment (%) 27 34 51 51

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) — 7.6 3.3 4.7
Mobile and fixed-line subscribers per employee — 3,628 301 499
Telecommunications investment (% of revenue) — 82.5 — —

Sector performance
Access
Telephone lines (per 100 people) 0.0 0.0 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.0 10.6 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.2
Personal computers (per 100 people) 0.0 0.0 1.5 1.8
Households with a television set (%) 1 4 16 18
Usage
International voice traffic (minutes/person/month)b — 0.3 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.0 0.4 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 50 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 3.2 3.4 3.1
International Internet bandwidth (bits/second/person) 0 0 26 36
Affordability
Price basket for residential fixed line (US$/month) — — 5.7 12.6
Price basket for mobile service (US$/month) — 11.2 11.2 11.6
Price basket for Internet service (US$/month) — 109.5 29.2 43.1
Price of call to United States (US$ for 3 minutes) — — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) — — 1.4 1.1
ICT goods imports (% of total goods imports) — — 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.09 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.1 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Lower-middle- Sub-Saharan
Congo, Rep. of income group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 3 4 3,435 800
Urban population (% of total) 58 61 42 36
GNI per capita, World Bank Atlas method (current US$) 550 1,540 1,905 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 1.9 4.1 8.0 5.1
Adult literacy rate (% of ages 15 and older) — — 83 62
Gross primary, secondary, tertiary school enrollment (%) 43 51 68 51

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) — 2.9 3.1 4.7
Mobile and fixed-line subscribers per employee — — 624 499
Telecommunications investment (% of revenue) — — 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 0.7 0.4 15.3 1.6
Mobile cellular subscriptions (per 100 people) 2.2 34.2 38.9 23.0
Internet subscribers (per 100 people) 0.0 0.0 6.0 1.2
Personal computers (per 100 people) 0.3 0.5 4.6 1.8
Households with a television set (%) 6 27 79 18
Usage
International voice traffic (minutes/person/month)b — — — —
Mobile telephone usage (minutes/user/month) — — 322 —
Internet users (per 100 people) 0.0 1.9 12.4 4.4
Quality
Population covered by mobile cellular network (%) 17 53 80 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 40.4 3.1
International Internet bandwidth (bits/second/person) 0 0 199 36
Affordability
Price basket for residential fixed line (US$/month) — — 7.2 12.6
Price basket for mobile service (US$/month) — 18.8 9.8 11.6
Price basket for Internet service (US$/month) — 82.7 16.7 43.1
Price of call to United States (US$ for 3 minutes) — 5.39 2.08 2.43
Trade
ICT goods exports (% of total goods exports) — — 20.6 1.1
ICT goods imports (% of total goods imports) — — 20.2 8.2
ICT service exports (% of total service exports) — — 15.6 4.2
Applications
ICT expenditure (% of GDP) — — 6.5 —
E-government Web measure indexc — 0.07 0.33 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.3 1.8 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Costa Rica income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 4 4 824 561
Urban population (% of total) 59 63 75 78
GNI per capita, World Bank Atlas method (current US$) 3,710 5,520 7,107 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.7 5.4 4.3 3.6
Adult literacy rate (% of ages 15 and older) 95 96 94 91
Gross primary, secondary, tertiary school enrollment (%) 66 73 82 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service M M
Internet service M P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.7 2.2 3.3 3.8
Mobile and fixed-line subscribers per employee 231 470 566 530
Telecommunications investment (% of revenue) 44.4 53.6 — —

Sector performance
Access
Telephone lines (per 100 people) 22.9 32.2 22.6 18.1
Mobile cellular subscriptions (per 100 people) 5.4 33.8 84.1 67.0
Internet subscribers (per 100 people) 0.9 3.8 9.4 4.5
Personal computers (per 100 people) 15.3 23.1 12.4 11.3
Households with a television set (%) 84 94 92 84
Usage
International voice traffic (minutes/person/month)b 5.2 10.0 — —
Mobile telephone usage (minutes/user/month) — — 137 116
Internet users (per 100 people) 5.8 33.6 26.6 26.9
Quality
Population covered by mobile cellular network (%) — 87 95 91
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 74.5 47.8 81.7
International Internet bandwidth (bits/second/person) 91 820 1,185 1,126
Affordability
Price basket for residential fixed line (US$/month) 7.1 5.1 10.6 9.5
Price basket for mobile service (US$/month) — 1.9 10.9 10.4
Price basket for Internet service (US$/month) — 25.7 16.4 25.7
Price of call to United States (US$ for 3 minutes) 1.93 — 1.55 1.21
Trade
ICT goods exports (% of total goods exports) 31.7 29.4 13.5 11.4
ICT goods imports (% of total goods imports) 18.4 25.3 16.2 15.9
ICT service exports (% of total service exports) 7.9 16.4 4.6 4.7
Applications
ICT expenditure (% of GDP) — 3.9 5.2 4.9
E-government Web measure indexc — 0.44 0.37 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 13.9 98.8 26.2 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 17 19 1,296 800
Urban population (% of total) 44 48 32 36
GNI per capita, World Bank Atlas method (current US$) 630 920 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.4 0.3 5.6 5.1
Adult literacy rate (% of ages 15 and older) 49 — 64 62
Gross primary, secondary, tertiary school enrollment (%) 37 — 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M P
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.5 5.5 3.3 4.7
Mobile and fixed-line subscribers per employee 189 1,442 301 499
Telecommunications investment (% of revenue) 23.7 40.0 — —

Sector performance
Access
Telephone lines (per 100 people) 1.5 1.4 4.0 1.6
Mobile cellular subscriptions (per 100 people) 2.8 36.6 21.5 23.0
Internet subscribers (per 100 people) 0.1 0.1 0.8 1.2
Personal computers (per 100 people) 0.5 1.7 1.5 1.8
Households with a television set (%) 32 35 16 18
Usage
International voice traffic (minutes/person/month)b 0.7 1.4 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.2 1.6 5.2 4.4
Quality
Population covered by mobile cellular network (%) 23 59 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 6.9 3.4 3.1
International Internet bandwidth (bits/second/person) 0 16 26 36
Affordability
Price basket for residential fixed line (US$/month) 8.5 25.0 5.7 12.6
Price basket for mobile service (US$/month) — 12.9 11.2 11.6
Price basket for Internet service (US$/month) — 20.3 29.2 43.1
Price of call to United States (US$ for 3 minutes) 6.07 2.25 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.1 0.4 1.4 1.1
ICT goods imports (% of total goods imports) 3.3 4.2 6.7 8.2
ICT service exports (% of total service exports) 8.2 11.0 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.06 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.5 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2007 2007 2007

Economic and social context
Population (total, million) 4 4 824 446
Urban population (% of total) 56 57 75 64
GNI per capita, World Bank Atlas method (current US$) 4,430 10,460 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.2 4.8 4.3 6.1
Adult literacy rate (% of ages 15 and older) 98 99 94 98
Gross primary, secondary, tertiary school enrollment (%) 70 73 82 82

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.9 5.3 3.3 2.9
Mobile and fixed-line subscribers per employee 178 778 566 532
Telecommunications investment (% of revenue) 14.7 12.3 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 38.9 41.6 22.6 25.7
Mobile cellular subscriptions (per 100 people) 23.3 113.5 84.1 95.0
Internet subscribers (per 100 people) 4.2 29.9 9.4 13.6
Personal computers (per 100 people) 11.3 18.0 12.4 10.6
Households with a television set (%) 85 94 92 96
Usage
International voice traffic (minutes/person/month)b 13.8 17.4 — —
Mobile telephone usage (minutes/user/month) — 90 137 154
Internet users (per 100 people) 6.8 44.7 26.6 21.4
Quality
Population covered by mobile cellular network (%) 98 100 95 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 29.2 47.8 32.5
International Internet bandwidth (bits/second/person) 41 3,380 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) 11.9 13.1 10.6 5.8
Price basket for mobile service (US$/month) — 14.5 10.9 11.8
Price basket for Internet service (US$/month) — 16.5 16.4 12.0
Price of call to United States (US$ for 3 minutes) — — 1.55 1.63
Trade
ICT goods exports (% of total goods exports) 3.6 5.3 13.5 1.8
ICT goods imports (% of total goods imports) 6.1 7.5 16.2 7.0
ICT service exports (% of total service exports) 3.3 4.2 4.6 5.0
Applications
ICT expenditure (% of GDP) — — 5.2 5.0
E-government Web measure indexc — 0.43 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 13.7 92.0 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Cuba income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 11 11 824 561
Urban population (% of total) 76 76 75 78
GNI per capita, World Bank Atlas method (current US$) — — 7,107 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.2 3.4 4.3 3.6
Adult literacy rate (% of ages 15 and older) 100 100 94 91
Gross primary, secondary, tertiary school enrollment (%) 75 88 82 81

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Mixed Public
Level of competitiona

International long distance service M M
Mobile telephone service P M
Internet service C M

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.2 2.6 3.3 3.8
Mobile and fixed-line subscribers per employee 30 58 566 530
Telecommunications investment (% of revenue) 16.0 7.5 — —

Sector performance
Access
Telephone lines (per 100 people) 4.4 9.3 22.6 18.1
Mobile cellular subscriptions (per 100 people) 0.1 1.8 84.1 67.0
Internet subscribers (per 100 people) — 0.3 9.4 4.5
Personal computers (per 100 people) 1.2 3.6 12.4 11.3
Households with a television set (%) 70 70 92 84
Usage
International voice traffic (minutes/person/month)b 2.4 2.5 — —
Mobile telephone usage (minutes/user/month) — — 137 116
Internet users (per 100 people) 0.5 11.6 26.6 26.9
Quality
Population covered by mobile cellular network (%) 41 77 95 91
Fixed broadband subscribers (% of total Internet subscrib.) — 5.8 47.8 81.7
International Internet bandwidth (bits/second/person) 2 19 1,185 1,126
Affordability
Price basket for residential fixed line (US$/month) 12.4 13.1 10.6 9.5
Price basket for mobile service (US$/month) — 22.6 10.9 10.4
Price basket for Internet service (US$/month) — 32.4 16.4 25.7
Price of call to United States (US$ for 3 minutes) 7.35 7.49 1.55 1.21
Trade
ICT goods exports (% of total goods exports) 0.2 1.9 13.5 11.4
ICT goods imports (% of total goods imports) 5.3 2.9 16.2 15.9
ICT service exports (% of total service exports) — — 4.6 4.7
Applications
ICT expenditure (% of GDP) — — 5.2 4.9
E-government Web measure indexc — 0.21 0.37 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 0.2 0.1 26.2 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 10 10 1,056
Urban population (% of total) 74 74 78
GNI per capita, World Bank Atlas method (current US$) 5,800 14,580 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 1.0 4.6 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 74 83 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Private
Level of competitiona

International long distance service M C
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.5 3.7 3.1
Mobile and fixed-line subscribers per employee 349 796 747
Telecommunications investment (% of revenue) 47.1 12.3 14.3

Sector performance
Access
Telephone lines (per 100 people) 37.7 23.3 50.0
Mobile cellular subscriptions (per 100 people) 42.3 123.1 100.4
Internet subscribers (per 100 people) 4.1 13.6 25.8
Personal computers (per 100 people) 12.2 27.4 67.4
Households with a television set (%) 100 83 98
Usage
International voice traffic (minutes/person/month)b 6.4 6.2 14.0
Mobile telephone usage (minutes/user/month) 145 122 353
Internet users (per 100 people) 9.7 48.3 65.7
Quality
Population covered by mobile cellular network (%) 99 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.6 93.3 82.6
International Internet bandwidth (bits/second/person) 602 7,075 18,242
Affordability
Price basket for residential fixed line (US$/month) 12.1 25.5 26.1
Price basket for mobile service (US$/month) — 12.8 13.0
Price basket for Internet service (US$/month) — 19.9 22.8
Price of call to United States (US$ for 3 minutes) 0.97 1.06 0.81
Trade
ICT goods exports (% of total goods exports) 7.3 14.2 15.2
ICT goods imports (% of total goods imports) 12.1 15.0 14.6
ICT service exports (% of total service exports) 3.2 8.0 7.0
Applications
ICT expenditure (% of GDP) — 7.1 6.7
E-government Web measure indexc — 0.65 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 26.7 150.5 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 5 5 1,056
Urban population (% of total) 85 86 78
GNI per capita, World Bank Atlas method (current US$) 31,850 55,440 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.8 1.8 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 96 103 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.6 2.6 3.1
Mobile and fixed-line subscribers per employee 337 512 747
Telecommunications investment (% of revenue) 27.0 15.0 14.3

Sector performance
Access
Telephone lines (per 100 people) 71.9 51.7 50.0
Mobile cellular subscriptions (per 100 people) 63.0 114.1 100.4
Internet subscribers (per 100 people) 31.6 38.5 25.8
Personal computers (per 100 people) 50.6 54.9 67.4
Households with a television set (%) 96 96 98
Usage
International voice traffic (minutes/person/month)b 21.2 25.6 14.0
Mobile telephone usage (minutes/user/month) 122 202 353
Internet users (per 100 people) 39.2 80.7 65.7
Quality
Population covered by mobile cellular network (%) — 114 99
Fixed broadband subscribers (% of total Internet subscrib.) 4.0 93.2 82.6
International Internet bandwidth (bits/second/person) 1,409 34,506 18,242
Affordability
Price basket for residential fixed line (US$/month) 22.5 21.6 26.1
Price basket for mobile service (US$/month) — 10.9 13.0
Price basket for Internet service (US$/month) — 9.3 22.8
Price of call to United States (US$ for 3 minutes) 1.30 0.89 0.81
Trade
ICT goods exports (% of total goods exports) 8.5 7.1 15.2
ICT goods imports (% of total goods imports) 13.3 11.9 14.6
ICT service exports (% of total service exports) — — 7.0
Applications
ICT expenditure (% of GDP) — 5.8 6.7
E-government Web measure indexc — 1.00 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 73.9 1,036.5 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 9 10 3,435 561
Urban population (% of total) 62 68 42 78
GNI per capita, World Bank Atlas method (current US$) 2,050 3,560 1,905 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 7.8 4.8 8.0 3.6
Adult literacy rate (% of ages 15 and older) 87 89 83 91
Gross primary, secondary, tertiary school enrollment (%) 71 74 68 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) — 0.5 3.1 3.8
Mobile and fixed-line subscribers per employee 99 — 624 530
Telecommunications investment (% of revenue) — 192.0 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 10.2 9.3 15.3 18.1
Mobile cellular subscriptions (per 100 people) 8.1 56.7 38.9 67.0
Internet subscribers (per 100 people) 0.6 2.7 6.0 4.5
Personal computers (per 100 people) 1.9 3.5 4.6 11.3
Households with a television set (%) 74 78 79 84
Usage
International voice traffic (minutes/person/month)b 14.6 — — —
Mobile telephone usage (minutes/user/month) — — 322 116
Internet users (per 100 people) 3.7 17.2 12.4 26.9
Quality
Population covered by mobile cellular network (%) — 90 80 91
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 58.2 40.4 81.7
International Internet bandwidth (bits/second/person) 6 154 199 1,126
Affordability
Price basket for residential fixed line (US$/month) 18.1 18.2 7.2 9.5
Price basket for mobile service (US$/month) — 8.6 9.8 10.4
Price basket for Internet service (US$/month) — 16.7 16.7 25.7
Price of call to United States (US$ for 3 minutes) — 0.22 2.08 1.21
Trade
ICT goods exports (% of total goods exports) 0.4 — 20.6 11.4
ICT goods imports (% of total goods imports) 6.6 — 20.2 15.9
ICT service exports (% of total service exports) 3.9 3.7 15.6 4.7
Applications
ICT expenditure (% of GDP) — — 6.5 4.9
E-government Web measure indexc — 0.51 0.33 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 0.9 13.2 1.8 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Ecuador

World Bank • ICT at a Glance

Latin America &
Lower-middle- the Caribbean 

Ecuador income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 12 13 3,435 561
Urban population (% of total) 60 65 42 78
GNI per capita, World Bank Atlas method (current US$) 1,340 3,110 1,905 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 0.7 5.0 8.0 3.6
Adult literacy rate (% of ages 15 and older) 91 84 83 91
Gross primary, secondary, tertiary school enrollment (%) — — 68 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service P C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.8 4.1 3.1 3.8
Mobile and fixed-line subscribers per employee 244 512 624 530
Telecommunications investment (% of revenue) 9.8 — 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 10.0 13.5 15.3 18.1
Mobile cellular subscriptions (per 100 people) 3.9 75.6 38.9 67.0
Internet subscribers (per 100 people) 0.5 1.6 6.0 4.5
Personal computers (per 100 people) 2.2 13.0 4.6 11.3
Households with a television set (%) 76 87 79 84
Usage
International voice traffic (minutes/person/month)b 3.6 7.5 — —
Mobile telephone usage (minutes/user/month) 65 69 322 116
Internet users (per 100 people) 1.5 13.2 12.4 26.9
Quality
Population covered by mobile cellular network (%) 80 84 80 91
Fixed broadband subscribers (% of total Internet subscrib.) 3.1 68.4 40.4 81.7
International Internet bandwidth (bits/second/person) 2 324 199 1,126
Affordability
Price basket for residential fixed line (US$/month) 9.8 7.9 7.2 9.5
Price basket for mobile service (US$/month) — 18.9 9.8 10.4
Price basket for Internet service (US$/month) — 37.0 16.7 25.7
Price of call to United States (US$ for 3 minutes) 2.48 — 2.08 1.21
Trade
ICT goods exports (% of total goods exports) 0.0 0.3 20.6 11.4
ICT goods imports (% of total goods imports) 6.4 7.7 20.2 15.9
ICT service exports (% of total service exports) 7.2 6.2 15.6 4.7
Applications
ICT expenditure (% of GDP) — 6.1 6.5 4.9
E-government Web measure indexc — 0.44 0.33 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 0.9 10.1 1.8 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, TeleGeography, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Develop-
ment Economics Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Egypt, Lower-middle- North Africa

Arab Rep. of income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 67 75 3,435 313
Urban population (% of total) 43 43 42 57
GNI per capita, World Bank Atlas method (current US$) 1,460 1,580 1,905 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.2 4.3 8.0 4.4
Adult literacy rate (% of ages 15 and older) — 66 83 73
Gross primary, secondary, tertiary school enrollment (%) 80 77 68 70

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.8 3.8 3.1 3.1
Mobile and fixed-line subscribers per employee 125 538 624 691
Telecommunications investment (% of revenue) 18.8 24.8 25.3 21.7

Sector performance
Access
Telephone lines (per 100 people) 8.2 14.9 15.3 17.0
Mobile cellular subscriptions (per 100 people) 2.0 39.8 38.9 50.7
Internet subscribers (per 100 people) 0.1 3.5 6.0 2.4
Personal computers (per 100 people) 1.2 4.9 4.6 6.3
Households with a television set (%) 86 96 79 94
Usage
International voice traffic (minutes/person/month)b 1.0 3.5 — 2.7
Mobile telephone usage (minutes/user/month) — 132 322 —
Internet users (per 100 people) 0.7 14.0 12.4 17.1
Quality
Population covered by mobile cellular network (%) — 94 80 93
Fixed broadband subscribers (% of total Internet subscrib.) — 18.0 40.4 —
International Internet bandwidth (bits/second/person) 0 189 199 186
Affordability
Price basket for residential fixed line (US$/month) 4.3 3.7 7.2 3.9
Price basket for mobile service (US$/month) — 4.2 9.8 6.5
Price basket for Internet service (US$/month) — 4.3 16.7 11.6
Price of call to United States (US$ for 3 minutes) 3.33 1.45 2.08 1.45
Trade
ICT goods exports (% of total goods exports) — — 20.6 —
ICT goods imports (% of total goods imports) — — 20.2 —
ICT service exports (% of total service exports) 3.4 4.2 15.6 2.6
Applications
ICT expenditure (% of GDP) — 5.8 6.5 4.5
E-government Web measure indexc — 0.61 0.33 0.22
Secure Internet servers (per 1 million people, Dec. 2008) 0.2 1.1 1.8 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 6 7 3,435 561
Urban population (% of total) 58 60 42 78
GNI per capita, World Bank Atlas method (current US$) 2,030 2,850 1,905 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.3 2.8 8.0 3.6
Adult literacy rate (% of ages 15 and older) — 82 83 91
Gross primary, secondary, tertiary school enrollment (%) 64 70 68 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.3 5.7 3.1 3.8
Mobile and fixed-line subscribers per employee 323 1,657 624 530
Telecommunications investment (% of revenue) 155.8 29.3 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 10.1 15.8 15.3 18.1
Mobile cellular subscriptions (per 100 people) 12.0 89.6 38.9 67.0
Internet subscribers (per 100 people) 0.9 1.4 6.0 4.5
Personal computers (per 100 people) 1.9 5.2 4.6 11.3
Households with a television set (%) 82 83 79 84
Usage
International voice traffic (minutes/person/month)b 11.4 42.9 — —
Mobile telephone usage (minutes/user/month) — — 322 116
Internet users (per 100 people) 1.1 11.1 12.4 26.9
Quality
Population covered by mobile cellular network (%) 85 95 80 91
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 94.3 40.4 81.7
International Internet bandwidth (bits/second/person) 7 18 199 1,126
Affordability
Price basket for residential fixed line (US$/month) 16.3 2.0 7.2 9.5
Price basket for mobile service (US$/month) — 8.5 9.8 10.4
Price basket for Internet service (US$/month) — 22.6 16.7 25.7
Price of call to United States (US$ for 3 minutes) 2.40 2.40 2.08 1.21
Trade
ICT goods exports (% of total goods exports) 0.6 0.6 20.6 11.4
ICT goods imports (% of total goods imports) 9.3 8.4 20.2 15.9
ICT service exports (% of total service exports) 12.9 9.6 15.6 4.7
Applications
ICT expenditure (% of GDP) — — 6.5 4.9
E-government Web measure indexc — 0.58 0.33 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 1.1 9.9 1.8 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Eritrea group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 4 5 1,296 800
Urban population (% of total) 18 20 32 36
GNI per capita, World Bank Atlas method (current US$) 170 270 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 1.5 1.4 5.6 5.1
Adult literacy rate (% of ages 15 and older) 53 — 64 62
Gross primary, secondary, tertiary school enrollment (%) 33 35 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service C P
Internet service C P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.8 2.0 3.3 4.7
Mobile and fixed-line subscribers per employee 67 105 301 499
Telecommunications investment (% of revenue) 127.5 47.8 — —

Sector performance
Access
Telephone lines (per 100 people) 0.8 0.8 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.0 1.7 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.2
Personal computers (per 100 people) 0.2 0.8 1.5 1.8
Households with a television set (%) 11 18 16 18
Usage
International voice traffic (minutes/person/month)b 0.5 0.5 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 2.5 5.2 4.4
Quality
Population covered by mobile cellular network (%) 0 2 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 3.4 3.1
International Internet bandwidth (bits/second/person) 0 2 26 36
Affordability
Price basket for residential fixed line (US$/month) 5.3 6.2 5.7 12.6
Price basket for mobile service (US$/month) — 16.8 11.2 11.6
Price basket for Internet service (US$/month) — 28.6 29.2 43.1
Price of call to United States (US$ for 3 minutes) 5.83 3.59 2.00 2.43
Trade
ICT goods exports (% of total goods exports) — 0.2 1.4 1.1
ICT goods imports (% of total goods imports) — 5.2 6.7 8.2
ICT service exports (% of total service exports) 13.5 — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.06 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — — 0.5 2.9
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craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Estonia

World Bank • ICT at a Glance

High-income
Estonia group

2000 2007 2007

Economic and social context
Population (total, million) 1 1 1,056
Urban population (% of total) 69 69 78
GNI per capita, World Bank Atlas method (current US$) 4,190 12,830 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.8 8.1 2.4
Adult literacy rate (% of ages 15 and older) 100 100 99
Gross primary, secondary, tertiary school enrollment (%) 88 92 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service C P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 5.1 4.8 3.1
Mobile and fixed-line subscribers per employee 354 707 747
Telecommunications investment (% of revenue) 17.6 12.8 14.3

Sector performance
Access
Telephone lines (per 100 people) 38.2 36.9 50.0
Mobile cellular subscriptions (per 100 people) 40.7 147.7 100.4
Internet subscribers (per 100 people) 6.0 21.2 25.8
Personal computers (per 100 people) 16.1 52.2 67.4
Households with a television set (%) 85 86 98
Usage
International voice traffic (minutes/person/month)b 10.7 9.1 14.0
Mobile telephone usage (minutes/user/month) — — 353
Internet users (per 100 people) 28.6 63.7 65.7
Quality
Population covered by mobile cellular network (%) 99 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 18.0 97.7 82.6
International Internet bandwidth (bits/second/person) 137 11,925 18,242
Affordability
Price basket for residential fixed line (US$/month) 9.4 15.6 26.1
Price basket for mobile service (US$/month) — 8.6 13.0
Price basket for Internet service (US$/month) — 10.9 22.8
Price of call to United States (US$ for 3 minutes) 1.62 0.90 0.81
Trade
ICT goods exports (% of total goods exports) 26.0 14.2 15.2
ICT goods imports (% of total goods imports) 20.3 11.1 14.6
ICT service exports (% of total service exports) 2.8 6.1 7.0
Applications
ICT expenditure (% of GDP) — — 6.7
E-government Web measure indexc — 0.71 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 58.6 279.7 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Ethiopia group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 66 79 1,296 800
Urban population (% of total) 15 17 32 36
GNI per capita, World Bank Atlas method (current US$) 130 220 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.5 7.5 5.6 5.1
Adult literacy rate (% of ages 15 and older) — 36 64 62
Gross primary, secondary, tertiary school enrollment (%) 27 42 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service M M
Internet service M M

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.1 2.2 3.3 4.7
Mobile and fixed-line subscribers per employee 35 142 301 499
Telecommunications investment (% of revenue) 42.6 17.8 — —

Sector performance
Access
Telephone lines (per 100 people) 0.4 1.1 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.0 1.5 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.0 0.8 1.2
Personal computers (per 100 people) 0.1 0.7 1.5 1.8
Households with a television set (%) 2 5 16 18
Usage
International voice traffic (minutes/person/month)b 0.1 0.3 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.0 0.4 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 10 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 1.0 3.4 3.1
International Internet bandwidth (bits/second/person) 0 3 26 36
Affordability
Price basket for residential fixed line (US$/month) 3.1 2.2 5.7 12.6
Price basket for mobile service (US$/month) — 3.6 11.2 11.6
Price basket for Internet service (US$/month) — 14.6 29.2 43.1
Price of call to United States (US$ for 3 minutes) 7.35 4.01 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.0 0.3 1.4 1.1
ICT goods imports (% of total goods imports) 5.0 7.1 6.7 8.2
ICT service exports (% of total service exports) 3.6 6.3 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.17 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.0 0.0 0.5 2.9
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craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Finland

World Bank • ICT at a Glance

High-income
Finland group

2000 2007 2007

Economic and social context
Population (total, million) 5 5 1,056
Urban population (% of total) 61 63 78
GNI per capita, World Bank Atlas method (current US$) 25,480 44,300 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.9 3.0 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 104 101 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.3 2.5 3.1
Mobile and fixed-line subscribers per employee 272 584 747
Telecommunications investment (% of revenue) 20.3 — 14.3

Sector performance
Access
Telephone lines (per 100 people) 55.0 32.9 50.0
Mobile cellular subscriptions (per 100 people) 72.0 115.0 100.4
Internet subscribers (per 100 people) 11.9 26.8 25.8
Personal computers (per 100 people) 39.6 50.0 67.4
Households with a television set (%) 92 87 98
Usage
International voice traffic (minutes/person/month)b 14.9 — 14.0
Mobile telephone usage (minutes/user/month) 127 283 353
Internet users (per 100 people) 37.2 78.8 65.7
Quality
Population covered by mobile cellular network (%) 99 99 99
Fixed broadband subscribers (% of total Internet subscrib.) 5.7 57.1 82.6
International Internet bandwidth (bits/second/person) 347 17,221 18,242
Affordability
Price basket for residential fixed line (US$/month) 19.4 28.7 26.1
Price basket for mobile service (US$/month) — 11.5 13.0
Price basket for Internet service (US$/month) — 23.6 22.8
Price of call to United States (US$ for 3 minutes) 1.07 1.80 0.81
Trade
ICT goods exports (% of total goods exports) 25.4 18.9 15.2
ICT goods imports (% of total goods imports) 18.6 14.4 14.6
ICT service exports (% of total service exports) 5.4 8.4 7.0
Applications
ICT expenditure (% of GDP) — 5.2 6.7
E-government Web measure indexc — 0.63 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 96.0 684.2 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
France group

2000 2007 2007

Economic and social context
Population (total, million) 59 62 1,056
Urban population (% of total) 76 77 78
GNI per capita, World Bank Atlas method (current US$) 24,450 38,810 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.9 1.8 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 92 97 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.1 2.2 3.1
Mobile and fixed-line subscribers per employee 408 695 747
Telecommunications investment (% of revenue) 26.5 14.0 14.3

Sector performance
Access
Telephone lines (per 100 people) 57.7 56.4 50.0
Mobile cellular subscriptions (per 100 people) 49.3 89.7 100.4
Internet subscribers (per 100 people) 9.2 27.6 25.8
Personal computers (per 100 people) 30.4 65.2 67.4
Households with a television set (%) 94 97 98
Usage
International voice traffic (minutes/person/month)b 14.4 20.3 14.0
Mobile telephone usage (minutes/user/month) 140 198 353
Internet users (per 100 people) 14.4 51.2 65.7
Quality
Population covered by mobile cellular network (%) 99 99 99
Fixed broadband subscribers (% of total Internet subscrib.) 3.6 91.2 82.6
International Internet bandwidth (bits/second/person) 1,148 29,466 18,242
Affordability
Price basket for residential fixed line (US$/month) 18.4 29.0 26.1
Price basket for mobile service (US$/month) — 23.3 13.0
Price basket for Internet service (US$/month) — 13.7 22.8
Price of call to United States (US$ for 3 minutes) 0.82 0.84 0.81
Trade
ICT goods exports (% of total goods exports) 12.1 8.0 15.2
ICT goods imports (% of total goods imports) 13.0 9.8 14.6
ICT service exports (% of total service exports) 2.6 4.1 7.0
Applications
ICT expenditure (% of GDP) — 5.7 6.7
E-government Web measure indexc — 0.83 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 27.7 171.7 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Gabon

World Bank • ICT at a Glance

Upper-middle- Sub-Saharan
Gabon income group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 1 1 824 800
Urban population (% of total) 80 85 75 36
GNI per capita, World Bank Atlas method (current US$) 3,220 7,020 7,107 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 0.3 2.0 4.3 5.1
Adult literacy rate (% of ages 15 and older) — 86 94 62
Gross primary, secondary, tertiary school enrollment (%) 70 — 82 51

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.1 2.0 3.3 4.7
Mobile and fixed-line subscribers per employee 150 244 566 499
Telecommunications investment (% of revenue) 41.8 12.4 — —

Sector performance
Access
Telephone lines (per 100 people) 3.3 2.0 22.6 1.6
Mobile cellular subscriptions (per 100 people) 10.1 87.9 84.1 23.0
Internet subscribers (per 100 people) 0.4 0.8 9.4 1.2
Personal computers (per 100 people) 1.0 3.6 12.4 1.8
Households with a television set (%) 51 58 92 18
Usage 
International voice traffic (minutes/person/month)b 3.9 6.2 — —
Mobile telephone usage (minutes/user/month) — — 137 —
Internet users (per 100 people) 1.3 6.2 26.6 4.4
Quality 
Population covered by mobile cellular network (%) 13 79 95 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 18.3 47.8 3.1
International Internet bandwidth (bits/second/person) 0 150 1,185 36
Affordability
Price basket for residential fixed line (US$/month) 23.4 32.4 10.6 12.6
Price basket for mobile service (US$/month) — 13.7 10.9 11.6
Price basket for Internet service (US$/month) — 39.2 16.4 43.1
Price of call to United States (US$ for 3 minutes) 14.12 2.77 1.55 2.43
Trade
ICT goods exports (% of total goods exports) 0.1 0.1 13.5 1.1
ICT goods imports (% of total goods imports) 7.9 6.6 16.2 8.2
ICT service exports (% of total service exports) 0.6 — 4.6 4.2
Applications
ICT expenditure (% of GDP) — — 5.2 —
E-government Web measure indexc — 0.08 0.37 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.8 4.4 26.2 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Gambia, The group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 1 2 1,296 800
Urban population (% of total) 49 56 32 36
GNI per capita, World Bank Atlas method (current US$) 310 320 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.6 4.9 5.6 5.1
Adult literacy rate (% of ages 15 and older) — — 64 62
Gross primary, secondary, tertiary school enrollment (%) 45 50 51 51

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M P
Mobile telephone service M C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 6.4 — 3.3 4.7
Mobile and fixed-line subscribers per employee 41 481 301 499
Telecommunications investment (% of revenue) 23.5 — — —

Sector performance
Access
Telephone lines (per 100 people) 2.4 4.5 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.4 46.9 21.5 23.0
Internet subscribers (per 100 people) 0.3 0.2 0.8 1.2
Personal computers (per 100 people) 1.1 3.3 1.5 1.8
Households with a television set (%) 12 12 16 18
Usage 
International voice traffic (minutes/person/month)b — — — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.9 5.9 5.2 4.4
Quality 
Population covered by mobile cellular network (%) 20 85 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 7.6 3.4 3.1
International Internet bandwidth (bits/second/person) 0 36 26 36
Affordability
Price basket for residential fixed line (US$/month) 3.9 4.0 5.7 12.6
Price basket for mobile service (US$/month) — 6.9 11.2 11.6
Price basket for Internet service (US$/month) — 17.8 29.2 43.1
Price of call to United States (US$ for 3 minutes) 5.39 1.81 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.5 0.2 1.4 1.1
ICT goods imports (% of total goods imports) 3.3 4.6 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.17 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 1.7 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Europe &
Lower-middle- Central Asia

Georgia income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 5 4 3,435 446
Urban population (% of total) 53 53 42 64
GNI per capita, World Bank Atlas method (current US$) 700 2,120 1,905 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.6 8.3 8.0 6.1
Adult literacy rate (% of ages 15 and older) — — 83 98
Gross primary, secondary, tertiary school enrollment (%) 74 76 68 82

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator — Private
Level of competitiona

International long distance service P C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.5 6.5 3.1 2.9
Mobile and fixed-line subscribers per employee 69 355 624 532
Telecommunications investment (% of revenue) 65.4 30.9 25.3 22.0

Sector performance
Access
Telephone lines (per 100 people) 10.8 12.6 15.3 25.7
Mobile cellular subscriptions (per 100 people) 4.1 59.1 38.9 95.0
Internet subscribers (per 100 people) 0.1 6.4 6.0 13.6
Personal computers (per 100 people) 2.4 5.4 4.6 10.6
Households with a television set (%) 81 89 79 96
Usage 
International voice traffic (minutes/person/month)b 2.4 4.8 — —
Mobile telephone usage (minutes/user/month) — 87 322 154
Internet users (per 100 people) 0.5 8.2 12.4 21.4
Quality 
Population covered by mobile cellular network (%) 79 96 80 92
Fixed broadband subscribers (% of total Internet subscrib.) 25.2 16.6 40.4 32.5
International Internet bandwidth (bits/second/person) 2 745 199 1,114
Affordability
Price basket for residential fixed line (US$/month) 4.2 9.7 7.2 5.8
Price basket for mobile service (US$/month) — 44.1 9.8 11.8
Price basket for Internet service (US$/month) — 9.2 16.7 12.0
Price of call to United States (US$ for 3 minutes) 2.88 — 2.08 1.63
Trade
ICT goods exports (% of total goods exports) 0.2 0.4 20.6 1.8
ICT goods imports (% of total goods imports) 7.3 7.1 20.2 7.0
ICT service exports (% of total service exports) — 1.5 15.6 5.0
Applications
ICT expenditure (% of GDP) — — 6.5 5.0
E-government Web measure indexc — 0.35 0.33 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 2.1 6.2 1.8 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Germany group

2000 2007 2007

Economic and social context
Population (total, million) 82 82 1,056
Urban population (% of total) 73 74 78
GNI per capita, World Bank Atlas method (current US$) 25,510 38,990 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.0 1.0 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 89 88 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.7 2.6 3.1
Mobile and fixed-line subscribers per employee 409 703 747
Telecommunications investment (% of revenue) 17.4 9.8 14.3

Sector performance
Access
Telephone lines (per 100 people) 61.1 65.3 50.0
Mobile cellular subscriptions (per 100 people) 58.6 118.1 100.4
Internet subscribers (per 100 people) 15.8 24.3 25.8
Personal computers (per 100 people) 33.6 65.6 67.4
Households with a television set (%) 97 94 98
Usage
International voice traffic (minutes/person/month)b 15.9 — 14.0
Mobile telephone usage (minutes/user/month) 70 140 353
Internet users (per 100 people) 30.2 72.3 65.7
Quality 
Population covered by mobile cellular network (%) 99 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 2.0 54.0 82.6
International Internet bandwidth (bits/second/person) 848 25,654 18,242
Affordability
Price basket for residential fixed line (US$/month) 15.1 26.5 26.1
Price basket for mobile service (US$/month) — 21.8 13.0
Price basket for Internet service (US$/month) — 20.5 22.8
Price of call to United States (US$ for 3 minutes) 0.34 0.43 0.81
Trade
ICT goods exports (% of total goods exports) 10.5 9.6 15.2
ICT goods imports (% of total goods imports) 13.0 12.3 14.6
ICT service exports (% of total service exports) 6.4 7.8 7.0
Applications
ICT expenditure (% of GDP) — 6.2 6.7
E-government Web measure indexc — 0.58 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 62.6 549.6 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Ghana

World Bank • ICT at a Glance

Low-income Sub-Saharan
Ghana group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 20 23 1,296 800
Urban population (% of total) 44 49 32 36
GNI per capita, World Bank Atlas method (current US$) 320 590 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.4 5.5 5.6 5.1
Adult literacy rate (% of ages 15 and older) 58 65 64 62
Gross primary, secondary, tertiary school enrollment (%) 46 53 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Public
Level of competitiona

International long distance service P P
Mobile telephone service C P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.8 — 3.3 4.7
Mobile and fixed-line subscribers per employee 91 1,261 301 499
Telecommunications investment (% of revenue) 29.5 — — —

Sector performance
Access
Telephone lines (per 100 people) 1.1 1.6 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.6 32.4 21.5 23.0
Internet subscribers (per 100 people) 0.1 0.1 0.8 1.2
Personal computers (per 100 people) 0.3 0.6 1.5 1.8
Households with a television set (%) 23 25 16 18
Usage
International voice traffic (minutes/person/month)b 0.9 0.1 — —
Mobile telephone usage (minutes/user/month) 50 111 — —
Internet users (per 100 people) 0.1 3.8 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 68 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 69.2 3.4 3.1
International Internet bandwidth (bits/second/person) 0 21 26 36
Affordability
Price basket for residential fixed line (US$/month) — 6.3 5.7 12.6
Price basket for mobile service (US$/month) — 5.7 11.2 11.6
Price basket for Internet service (US$/month) — 9.4 29.2 43.1
Price of call to United States (US$ for 3 minutes) 1.65 0.39 2.00 2.43
Trade
ICT goods exports (% of total goods exports) — 0.0 1.4 1.1
ICT goods imports (% of total goods imports) — 6.3 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.29 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.0 0.7 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

High-income
Greece group

2000 2007 2007

Economic and social context
Population (total, million) 11 11 1,056
Urban population (% of total) 60 61 78
GNI per capita, World Bank Atlas method (current US$) 12,560 25,740 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.5 4.3 2.4
Adult literacy rate (% of ages 15 and older) 96 97 99
Gross primary, secondary, tertiary school enrollment (%) 81 99 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.7 3.7 3.1
Mobile and fixed-line subscribers per employee 451 802 747
Telecommunications investment (% of revenue) 42.3 15.3 14.3

Sector performance
Access
Telephone lines (per 100 people) 51.8 53.7 50.0
Mobile cellular subscriptions (per 100 people) 54.3 109.8 100.4
Internet subscribers (per 100 people) 2.5 10.0 25.8
Personal computers (per 100 people) 6.9 9.4 67.4
Households with a television set (%) 97 100 98
Usage
International voice traffic (minutes/person/month)b 12.8 15.1 14.0
Mobile telephone usage (minutes/user/month) 89 170 353
Internet users (per 100 people) 9.2 32.9 65.7
Quality
Population covered by mobile cellular network (%) 99 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 91.3 82.6
International Internet bandwidth (bits/second/person) 51 4,537 18,242
Affordability
Price basket for residential fixed line (US$/month) 10.2 21.1 26.1
Price basket for mobile service (US$/month) — 23.1 13.0
Price basket for Internet service (US$/month) — 16.5 22.8
Price of call to United States (US$ for 3 minutes) 0.69 1.09 0.81
Trade
ICT goods exports (% of total goods exports) 4.4 3.3 15.2
ICT goods imports (% of total goods imports) 8.3 6.0 14.6
ICT service exports (% of total service exports) 1.8 1.6 7.0
Applications
ICT expenditure (% of GDP) — 5.4 6.7
E-government Web measure indexc — 0.41 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 10.6 61.2 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Latin America &
Lower-middle- the Caribbean 

Guatemala income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 11 13 3,435 561
Urban population (% of total) 45 48 42 78
GNI per capita, World Bank Atlas method (current US$) 1,730 2,450 1,905 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.1 3.6 8.0 3.6
Adult literacy rate (% of ages 15 and older) 69 73 83 91
Gross primary, secondary, tertiary school enrollment (%) 58 67 68 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.2 — 3.1 3.8
Mobile and fixed-line subscribers per employee 434 — 624 530
Telecommunications investment (% of revenue) — — 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 6.0 10.4 15.3 18.1
Mobile cellular subscriptions (per 100 people) 7.6 76.0 38.9 67.0
Internet subscribers (per 100 people) — — 6.0 4.5
Personal computers (per 100 people) 1.2 2.1 4.6 11.3
Households with a television set (%) 39 50 79 84
Usage
International voice traffic (minutes/person/month)b — — — —
Mobile telephone usage (minutes/user/month) — — 322 116
Internet users (per 100 people) 0.7 10.1 12.4 26.9
Quality
Population covered by mobile cellular network (%) 54 76 80 91
Fixed broadband subscribers (% of total Internet subscrib.) — — 40.4 81.7
International Internet bandwidth (bits/second/person) 1 187 199 1,126
Affordability
Price basket for residential fixed line (US$/month) 11.0 9.8 7.2 9.5
Price basket for mobile service (US$/month) — 6.1 9.8 10.4
Price basket for Internet service (US$/month) — 53.3 16.7 25.7
Price of call to United States (US$ for 3 minutes) 0.76 1.21 2.08 1.21
Trade
ICT goods exports (% of total goods exports) 0.1 0.5 20.6 11.4
ICT goods imports (% of total goods imports) 9.2 9.1 20.2 15.9
ICT service exports (% of total service exports) 0.5 14.8 15.6 4.7
Applications
ICT expenditure (% of GDP) — — 6.5 4.9
E-government Web measure indexc — 0.47 0.33 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 1.0 8.0 1.8 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Guinea

World Bank • ICT at a Glance

0

20

40

60

80

Guinea
Sub-Saharan Africa Region

Price Basket for Internet Service, 2003–07
US$/month

2003 2004 2005 2006 2007

0

2

4

6

8

Guinea
Sub-Saharan Africa Region

ICT Service Exports, 2000–07
Percentage of total service exports 

2000 2002 2004 2006 2007

0

200

400

600

800

1,000

Guinea
Sub-Saharan Africa Region

GNI per Capita, Atlas Method, 2000–07
Current US$

2000 2002 2004 2006 2007

0

5

10

15

20

25

Telephone lines
Mobile cellular subscriptions
Internet users

ICT MDGd Indicators, 2000–07
Number per 100 people 

2000 2002 2004 2006 2007

Low-income Sub-Saharan 
Guinea group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 8 9 1,296 800
Urban population (% of total) 31 34 32 36
GNI per capita, World Bank Atlas method (current US$) 410 400 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.4 2.8 5.6 5.1
Adult literacy rate (% of ages 15 and older) — 29 64 62
Gross primary, secondary, tertiary school enrollment (%) 31 45 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M P
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 0.9 — 3.3 4.7
Mobile and fixed-line subscribers per employee 82 — 301 499
Telecommunications investment (% of revenue) 17.8 — — —

Sector performance
Access
Telephone lines (per 100 people) 0.3 0.5 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.5 21.3 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.2
Personal computers (per 100 people) 0.4 0.5 1.5 1.8
Households with a television set (%) 9 10 16 18
Usage
International voice traffic (minutes/person/month)b 0.4 — — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 0.5 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 80 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 3.4 3.1
International Internet bandwidth (bits/second/person) 0 0 26 36
Affordability
Price basket for residential fixed line (US$/month) 10.6 — 5.7 12.6
Price basket for mobile service (US$/month) — 3.8 11.2 11.6
Price basket for Internet service (US$/month) — 17.8 29.2 43.1
Price of call to United States (US$ for 3 minutes) 5.15 — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.1 — 1.4 1.1
ICT goods imports (% of total goods imports) 1.6 — 6.7 8.2
ICT service exports (% of total service exports) 2.2 — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.07 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.1 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 1 2 1,296 800
Urban population (% of total) 30 30 32 36
GNI per capita, World Bank Atlas method (current US$) 160 200 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –2.7 0.4 5.6 5.1
Adult literacy rate (% of ages 15 and older) — — 64 62
Gross primary, secondary, tertiary school enrollment (%) 37 — 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M M
Mobile telephone service C P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) — — 3.3 4.7
Mobile and fixed-line subscribers per employee 46 — 301 499
Telecommunications investment (% of revenue) — — — —

Sector performance
Access
Telephone lines (per 100 people) 0.8 0.3 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.0 17.5 21.5 23.0
Internet subscribers (per 100 people) 0.0 — 0.8 1.2
Personal computers (per 100 people) 0.2 0.2 1.5 1.8
Households with a television set (%) 20 31 16 18
Usage
International voice traffic (minutes/person/month)b 0.7 — — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.2 2.2 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 65 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 — 3.4 3.1
International Internet bandwidth (bits/second/person) 0 1 26 36
Affordability
Price basket for residential fixed line (US$/month) — — 5.7 12.6
Price basket for mobile service (US$/month) — 11.3 11.2 11.6
Price basket for Internet service (US$/month) — 75.0 29.2 43.1
Price of call to United States (US$ for 3 minutes) — — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) — — 1.4 1.1
ICT goods imports (% of total goods imports) — — 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.02 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — — 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and
 communication technology; and MDG = Millennium Development Goal. 

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Haiti group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 9 10 1,296 561
Urban population (% of total) 36 45 32 78
GNI per capita, World Bank Atlas method (current US$) 470 520 574 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.4 0.2 5.6 3.6
Adult literacy rate (% of ages 15 and older) — — 64 91
Gross primary, secondary, tertiary school enrollment (%) — — 51 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M P
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) — — 3.3 3.8
Mobile and fixed-line subscribers per employee 32 92 301 530
Telecommunications investment (% of revenue) — — — —

Sector performance
Access
Telephone lines (per 100 people) 0.8 1.1 4.0 18.1
Mobile cellular subscriptions (per 100 people) 0.6 26.0 21.5 67.0
Internet subscribers (per 100 people) 0.1 1.0 0.8 4.5
Personal computers (per 100 people) 0.1 5.2 1.5 11.3
Households with a television set (%) 23 27 16 84
Usage
International voice traffic (minutes/person/month)b — — — —
Mobile telephone usage (minutes/user/month) — — — 116
Internet users (per 100 people) 0.2 10.4 5.2 26.9
Quality
Population covered by mobile cellular network (%) — 32 54 91
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 3.4 81.7
International Internet bandwidth (bits/second/person) 5 17 26 1,126
Affordability
Price basket for residential fixed line (US$/month) — — 5.7 9.5
Price basket for mobile service (US$/month) — 4.5 11.2 10.4
Price basket for Internet service (US$/month) — 70.3 29.2 25.7
Price of call to United States (US$ for 3 minutes) — 2.15 2.00 1.21
Trade
ICT goods exports (% of total goods exports) — — 1.4 11.4
ICT goods imports (% of total goods imports) — — 6.7 15.9
ICT service exports (% of total service exports) 17.4 4.9 — 4.7
Applications
ICT expenditure (% of GDP) — — — 4.9
E-government Web measure indexc — 0.06 0.11 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 0.8 0.5 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Latin America &
Lower-middle- the Caribbean 

Honduras income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 6 7 3,435 561
Urban population (% of total) 44 47 42 78
GNI per capita, World Bank Atlas method (current US$) 940 1,590 1,905 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.8 5.3 8.0 3.6
Adult literacy rate (% of ages 15 and older) 80 84 83 91
Gross primary, secondary, tertiary school enrollment (%) 62 71 68 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service C M
Mobile telephone service P M
Internet service C —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.3 6.6 3.1 3.8
Mobile and fixed-line subscribers per employee 107 391 624 530
Telecommunications investment (% of revenue) 16.2 41.2 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 4.8 11.6 15.3 18.1
Mobile cellular subscriptions (per 100 people) 2.5 58.9 38.9 67.0
Internet subscribers (per 100 people) 0.3 0.5 6.0 4.5
Personal computers (per 100 people) 1.1 2.0 4.6 11.3
Households with a television set (%) 44 61 79 84
Usage
International voice traffic (minutes/person/month)b 3.9 2.8 — —
Mobile telephone usage (minutes/user/month) — — 322 116
Internet users (per 100 people) 1.2 6.0 12.4 26.9
Quality
Population covered by mobile cellular network (%) 83 90 80 91
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 40.4 81.7
International Internet bandwidth (bits/second/person) 2 244 199 1,126
Affordability
Price basket for residential fixed line (US$/month) 7.0 5.9 7.2 9.5
Price basket for mobile service (US$/month) — 10.8 9.8 10.4
Price basket for Internet service (US$/month) — 33.3 16.7 25.7
Price of call to United States (US$ for 3 minutes) 3.97 2.52 2.08 1.21
Trade
ICT goods exports (% of total goods exports) 0.0 0.3 20.6 11.4
ICT goods imports (% of total goods imports) 0.5 6.9 20.2 15.9
ICT service exports (% of total service exports) — 11.5 15.6 4.7
Applications
ICT expenditure (% of GDP) — 11.2 6.5 4.9
E-government Web measure indexc — 0.37 0.33 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 0.6 6.4 1.8 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Hong Kong, China group
2000 2007 2007

Economic and social context
Population (total, million) 7 7 1,056
Urban population (% of total) 100 100 78
GNI per capita, World Bank Atlas method (current US$) 26,570 31,560 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 1.8 5.2 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) — 76 92

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator — —
Level of competitiona

International long distance service — —
Mobile telephone service — —
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.4 3.5 3.1
Mobile and fixed-line subscribers per employee 243 813 747
Telecommunications investment (% of revenue) 12.0 12.6 14.3

Sector performance
Access
Telephone lines (per 100 people) 58.9 59.6 50.0
Mobile cellular subscriptions (per 100 people) 81.7 155.2 100.4
Internet subscribers (per 100 people) 40.0 41.4 25.8
Personal computers (per 100 people) 40.2 68.6 67.4
Households with a television set (%) 98 100 98
Usage
International voice traffic (minutes/person/month)b 62.8 115.6 14.0
Mobile telephone usage (minutes/user/month) 353 491 353
Internet users (per 100 people) 27.8 57.2 65.7
Quality
Population covered by mobile cellular network (%) 100 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 16.7 66.3 82.6
International Internet bandwidth (bits/second/person) 627 15,892 18,242
Affordability
Price basket for residential fixed line (US$/month) 12.6 8.4 26.1
Price basket for mobile service (US$/month) — 2.6 13.0
Price basket for Internet service (US$/month) — 25.4 22.8
Price of call to United States (US$ for 3 minutes) 2.62 0.77 0.81
Trade
ICT goods exports (% of total goods exports) 27.3 42.1 15.2
ICT goods imports (% of total goods imports) 30.1 41.8 14.6
ICT service exports (% of total service exports) 1.0 1.6 7.0
Applications
ICT expenditure (% of GDP) — 4.7 6.7
E-government Web measure indexc — — 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 80.1 287.5 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 10 10 1,056
Urban population (% of total) 65 67 78
GNI per capita, World Bank Atlas method (current US$) 4,660 11,680 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.2 4.0 2.4
Adult literacy rate (% of ages 15 and older) — 99 99
Gross primary, secondary, tertiary school enrollment (%) 80 89 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service M C
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 6.7 4.2 3.1
Mobile and fixed-line subscribers per employee 330 1,009 747
Telecommunications investment (% of revenue) 16.9 8.5 14.3

Sector performance
Access
Telephone lines (per 100 people) 37.2 32.3 50.0
Mobile cellular subscriptions (per 100 people) 30.1 109.7 100.4
Internet subscribers (per 100 people) 2.2 14.8 25.8
Personal computers (per 100 people) 8.5 25.6 67.4
Households with a television set (%) 100 101 98
Usage
International voice traffic (minutes/person/month)b 5.5 10.0 14.0
Mobile telephone usage (minutes/user/month) 181 164 353
Internet users (per 100 people) 7.0 51.9 65.7
Quality
Population covered by mobile cellular network (%) 95 99 99
Fixed broadband subscribers (% of total Internet subscrib.) 1.5 95.8 82.6
International Internet bandwidth (bits/second/person) 100 4,773 18,242
Affordability
Price basket for residential fixed line (US$/month) 14.4 23.6 26.1
Price basket for mobile service (US$/month) — 12.1 13.0
Price basket for Internet service (US$/month) — 10.5 22.8
Price of call to United States (US$ for 3 minutes) 1.28 1.01 0.81
Trade
ICT goods exports (% of total goods exports) 27.7 26.1 15.2
ICT goods imports (% of total goods imports) 23.7 19.9 14.6
ICT service exports (% of total service exports) 3.2 6.8 7.0
Applications
ICT expenditure (% of GDP) — 5.9 6.7
E-government Web measure indexc — 0.62 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 12.5 83.5 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 1,016 1,125 3,435 1,522
Urban population (% of total) 28 29 42 29
GNI per capita, World Bank Atlas method (current US$) 450 950 1,905 880
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.9 7.8 8.0 7.3
Adult literacy rate (% of ages 15 and older) 61 66 83 63
Gross primary, secondary, tertiary school enrollment (%) 55 64 68 60

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.5 2.0 3.1 2.1
Mobile and fixed-line subscribers per employee 85 — 624 660
Telecommunications investment (% of revenue) 49.3 — 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 3.2 3.5 15.3 3.2
Mobile cellular subscriptions (per 100 people) 0.4 20.8 38.9 22.8
Internet subscribers (per 100 people) 0.3 1.2 6.0 1.3
Personal computers (per 100 people) 0.5 3.3 4.6 3.3
Households with a television set (%) 30 53 79 42
Usage
International voice traffic (minutes/person/month)b 0.2 — — —
Mobile telephone usage (minutes/user/month) 191 447 322 364
Internet users (per 100 people) 0.5 7.2 12.4 6.6
Quality
Population covered by mobile cellular network (%) 21 61 80 61
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 23.2 40.4 18.9
International Internet bandwidth (bits/second/person) 1 32 199 31
Affordability
Price basket for residential fixed line (US$/month) 6.0 3.3 7.2 4.0
Price basket for mobile service (US$/month) — 2.5 9.8 2.4
Price basket for Internet service (US$/month) — 6.6 16.7 8.0
Price of call to United States (US$ for 3 minutes) 3.36 1.19 2.08 2.02
Trade
ICT goods exports (% of total goods exports) 1.6 1.3 20.6 1.2
ICT goods imports (% of total goods imports) 6.4 8.3 20.2 8.1
ICT service exports (% of total service exports) 31.9 41.6 15.6 39.0
Applications
ICT expenditure (% of GDP) — 5.6 6.5 5.7
E-government Web measure indexc — 0.48 0.33 0.37
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 1.3 1.8 1.1
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 206 226 3,435 1,912
Urban population (% of total) 42 50 42 43
GNI per capita, World Bank Atlas method (current US$) 590 1,650 1,905 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –0.6 5.1 8.0 9.0
Adult literacy rate (% of ages 15 and older) — 92 83 93
Gross primary, secondary, tertiary school enrollment (%) 63 68 68 69

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service P P
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.4 2.2 3.1 3.0
Mobile and fixed-line subscribers per employee 259 1,095 624 546
Telecommunications investment (% of revenue) 11.4 28.3 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 3.2 7.9 15.3 23.1
Mobile cellular subscriptions (per 100 people) 1.8 36.3 38.9 43.7
Internet subscribers (per 100 people) 0.2 1.4 6.0 9.3
Personal computers (per 100 people) 1.0 2.0 4.6 5.6
Households with a television set (%) 54 65 79 53
Usage
International voice traffic (minutes/person/month)b 0.3 0.4 — 0.8
Mobile telephone usage (minutes/user/month) — 66 322 333
Internet users (per 100 people) 0.9 5.8 12.4 14.6
Quality
Population covered by mobile cellular network (%) 89 90 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 1.0 8.2 40.4 41.8
International Internet bandwidth (bits/second/person) 1 53 199 247
Affordability
Price basket for residential fixed line (US$/month) 3.5 5.1 7.2 5.8
Price basket for mobile service (US$/month) — 7.2 9.8 5.0
Price basket for Internet service (US$/month) — 21.9 16.7 14.4
Price of call to United States (US$ for 3 minutes) 3.90 2.79 2.08 1.16
Trade
ICT goods exports (% of total goods exports) 12.6 5.3 20.6 30.9
ICT goods imports (% of total goods imports) 3.0 5.4 20.2 28.1
ICT service exports (% of total service exports) — 11.9 15.6 5.2
Applications
ICT expenditure (% of GDP) — 3.9 6.5 7.3
E-government Web measure indexc — 0.33 0.33 0.18
Secure Internet servers (per 1 million people, Dec. 2008) 0.3 1.0 1.8 1.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2007 2007 2007

Economic and social context
Population (total, million) 64 71 3,435 313
Urban population (% of total) 64 68 42 57
GNI per capita, World Bank Atlas method (current US$) 1,670 3,540 1,905 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.7 5.9 8.0 4.4
Adult literacy rate (% of ages 15 and older) 77 82 83 73
Gross primary, secondary, tertiary school enrollment (%) 69 73 68 70

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M P
Mobile telephone service M P
Internet service M P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.1 1.4 3.1 3.1
Mobile and fixed-line subscribers per employee 221 913 624 691
Telecommunications investment (% of revenue) 6.0 74.5 25.3 21.7

Sector performance
Access
Telephone lines (per 100 people) 14.8 33.6 15.3 17.0
Mobile cellular subscriptions (per 100 people) 1.5 41.9 38.9 50.7
Internet subscribers (per 100 people) 0.4 — 6.0 2.4
Personal computers (per 100 people) 6.3 10.6 4.6 6.3
Households with a television set (%) 68 — 79 94
Usage
International voice traffic (minutes/person/month)b 0.6 0.7 — 2.7
Mobile telephone usage (minutes/user/month) — — 322 —
Internet users (per 100 people) 1.0 32.4 12.4 17.1
Quality
Population covered by mobile cellular network (%) 32 95 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.1 — 40.4 —
International Internet bandwidth (bits/second/person) 1 153 199 186
Affordability
Price basket for residential fixed line (US$/month) 10.8 2.1 7.2 3.9
Price basket for mobile service (US$/month) — 2.7 9.8 6.5
Price basket for Internet service (US$/month) — 2.0 16.7 11.6
Price of call to United States (US$ for 3 minutes) 7.65 0.55 2.08 1.45
Trade
ICT goods exports (% of total goods exports) 0.0 0.1 20.6 —
ICT goods imports (% of total goods imports) 5.5 1.9 20.2 —
ICT service exports (% of total service exports) — — 15.6 2.6
Applications
ICT expenditure (% of GDP) — 3.5 6.5 4.5
E-government Web measure indexc — 0.26 0.33 0.22
Secure Internet servers (per 1 million people, Dec. 2008) 0.0 0.3 1.8 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Middle East &
Lower-middle- North Africa

Iraq income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 24 — 3,435 313
Urban population (% of total) 68 67 42 57
GNI per capita, World Bank Atlas method (current US$) — — 1,905 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 17.9 –11.4 8.0 4.4
Adult literacy rate (% of ages 15 and older) 74 — 83 73
Gross primary, secondary, tertiary school enrollment (%) 53 60 68 70

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator — Public
Level of competitiona

International long distance service M M
Mobile telephone service — —
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) — — 3.1 3.1
Mobile and fixed-line subscribers per employee — 941 624 691
Telecommunications investment (% of revenue) — — 25.3 21.7

Sector performance
Access
Telephone lines (per 100 people) 2.8 — 15.3 17.0
Mobile cellular subscriptions (per 100 people) 0.0 — 38.9 50.7
Internet subscribers (per 100 people) — — 6.0 2.4
Personal computers (per 100 people) — — 4.6 6.3
Households with a television set (%) — — 79 94
Usage
International voice traffic (minutes/person/month)b — — — 2.7
Mobile telephone usage (minutes/user/month) — 255 322 —
Internet users (per 100 people) — — 12.4 17.1
Quality
Population covered by mobile cellular network (%) — 72 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 — 40.4 —
International Internet bandwidth (bits/second/person) — — 199 186
Affordability
Price basket for residential fixed line (US$/month) — — 7.2 3.9
Price basket for mobile service (US$/month) — 2.6 9.8 6.5
Price basket for Internet service (US$/month) — — 16.7 11.6
Price of call to United States (US$ for 3 minutes) — — 2.08 1.45
Trade
ICT goods exports (% of total goods exports) — — 20.6 —
ICT goods imports (% of total goods imports) — — 20.2 —
ICT service exports (% of total service exports) — 1.9 15.6 2.6
Applications
ICT expenditure (% of GDP) — — 6.5 4.5
E-government Web measure indexc — 0.11 0.33 0.22
Secure Internet servers (per 1 million people, Dec. 2008) — — 1.8 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 4 4 1,056
Urban population (% of total) 59 61 78
GNI per capita, World Bank Atlas method (current US$) 23,160 47,610 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 9.5 5.5 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 91 100 92

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.7 2.4 3.1
Mobile and fixed-line subscribers per employee 246 406 747
Telecommunications investment (% of revenue) 14.3 7.1 14.3

Sector performance
Access
Telephone lines (per 100 people) 48.1 48.4 50.0
Mobile cellular subscriptions (per 100 people) 64.7 114.1 100.4
Internet subscribers (per 100 people) 14.5 25.1 25.8
Personal computers (per 100 people) 35.7 58.2 67.4
Households with a television set (%) 94 119 98
Usage
International voice traffic (minutes/person/month)b 59.1 — 14.0
Mobile telephone usage (minutes/user/month) — 252 353
Internet users (per 100 people) 17.8 56.1 65.7
Quality
Population covered by mobile cellular network (%) 98 99 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 73.6 82.6
International Internet bandwidth (bits/second/person) 241 15,229 18,242
Affordability
Price basket for residential fixed line (US$/month) 28.6 41.5 26.1
Price basket for mobile service (US$/month) — 19.3 13.0
Price basket for Internet service (US$/month) — 31.4 22.8
Price of call to United States (US$ for 3 minutes) 0.80 0.71 0.81
Trade
ICT goods exports (% of total goods exports) 34.5 22.4 15.2
ICT goods imports (% of total goods imports) 34.0 24.1 14.6
ICT service exports (% of total service exports) 45.5 30.1 7.0
Applications
ICT expenditure (% of GDP) — 5.9 6.7
E-government Web measure indexc — 0.68 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 90.5 672.9 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Israel

World Bank • ICT at a Glance

High-income
Israel group

2000 2007 2007

Economic and social context
Population (total, million) 6 7 1,056
Urban population (% of total) 91 92 78
GNI per capita, World Bank Atlas method (current US$) 17,850 22,170 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.5 3.2 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 88 90 92

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.0 4.1 3.1
Mobile and fixed-line subscribers per employee 618 692 747
Telecommunications investment (% of revenue) 16.1 — 14.3

Sector performance
Access
Telephone lines (per 100 people) 47.3 42.6 50.0
Mobile cellular subscriptions (per 100 people) 70.0 124.0 100.4
Internet subscribers (per 100 people) 12.8 26.8 25.8
Personal computers (per 100 people) 25.3 24.2 67.4
Households with a television set (%) 92 92 98
Usage
International voice traffic (minutes/person/month)b 22.3 30.3 14.0
Mobile telephone usage (minutes/user/month) 361 351 353
Internet users (per 100 people) 20.2 27.9 65.7
Quality
Population covered by mobile cellular network (%) 97 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 75.2 82.6
International Internet bandwidth (bits/second/person) 53 2,003 18,242
Affordability
Price basket for residential fixed line (US$/month) 11.6 15.1 26.1
Price basket for mobile service (US$/month) — 10.3 13.0
Price basket for Internet service (US$/month) — 24.2 22.8
Price of call to United States (US$ for 3 minutes) — 0.59 0.81
Trade
ICT goods exports (% of total goods exports) 25.2 10.9 15.2
ICT goods imports (% of total goods imports) 16.4 11.4 14.6
ICT service exports (% of total service exports) 28.7 28.5 7.0
Applications
ICT expenditure (% of GDP) — 6.5 6.7
E-government Web measure indexc — 0.67 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 46.7 272.7 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Italy

World Bank • ICT at a Glance
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High-income
Italy group

2000 2007 2007

Economic and social context
Population (total, million) 57 59 1,056
Urban population (% of total) 67 68 78
GNI per capita, World Bank Atlas method (current US$) 20,890 33,490 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 1.8 1.0 2.4
Adult literacy rate (% of ages 15 and older) 98 99 99
Gross primary, secondary, tertiary school enrollment (%) 81 91 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.2 3.2 3.1
Mobile and fixed-line subscribers per employee 915 1,228 747
Telecommunications investment (% of revenue) 26.7 14.5 14.3

Sector performance
Access
Telephone lines (per 100 people) 47.7 45.6 50.0
Mobile cellular subscriptions (per 100 people) 74.2 151.8 100.4
Internet subscribers (per 100 people) 10.2 30.2 25.8
Personal computers (per 100 people) 18.1 36.7 67.4
Households with a television set (%) 98 98 98
Usage
International voice traffic (minutes/person/month)b 13.2 19.7 14.0
Mobile telephone usage (minutes/user/month) 116 116 353
Internet users (per 100 people) 23.2 53.9 65.7
Quality
Population covered by mobile cellular network (%) 100 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 2.0 38.5 82.6
International Internet bandwidth (bits/second/person) 168 10,302 18,242
Affordability
Price basket for residential fixed line (US$/month) 18.9 24.9 26.1
Price basket for mobile service (US$/month) — 14.1 13.0
Price basket for Internet service (US$/month) — 25.0 22.8
Price of call to United States (US$ for 3 minutes) 0.81 0.79 0.81
Trade
ICT goods exports (% of total goods exports) 5.3 3.7 15.2
ICT goods imports (% of total goods imports) 9.9 7.0 14.6
ICT service exports (% of total service exports) 3.0 3.5 7.0
Applications
ICT expenditure (% of GDP) — 5.8 6.7
E-government Web measure indexc — 0.51 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 18.3 92.8 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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World Bank • ICT at a Glance
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Latin America &
Upper-middle- the Caribbean 

Jamaica income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 3 3 824 561
Urban population (% of total) 52 53 75 78
GNI per capita, World Bank Atlas method (current US$) 2,930 3,330 7,107 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –0.1 1.0 4.3 3.6
Adult literacy rate (% of ages 15 and older) 80 86 94 91
Gross primary, secondary, tertiary school enrollment (%) 74 78 82 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service M C
Mobile telephone service C P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 5.9 4.9 3.3 3.8
Mobile and fixed-line subscribers per employee 268 678 566 530
Telecommunications investment (% of revenue) 32.5 36.7 — —

Sector performance
Access
Telephone lines (per 100 people) 19.1 13.6 22.6 18.1
Mobile cellular subscriptions (per 100 people) 14.2 100.0 84.1 67.0
Internet subscribers (per 100 people) — 3.2 9.4 4.5
Personal computers (per 100 people) 4.6 6.8 12.4 11.3
Households with a television set (%) 71 70 92 84
Usage
International voice traffic (minutes/person/month)b 12.9 19.5 — —
Mobile telephone usage (minutes/user/month) — — 137 116
Internet users (per 100 people) 3.1 56.1 26.6 26.9
Quality
Population covered by mobile cellular network (%) 80 95 95 91
Fixed broadband subscribers (% of total Internet subscrib.) — 92.9 47.8 81.7
International Internet bandwidth (bits/second/person) 28 19,151 1,185 1,126
Affordability
Price basket for residential fixed line (US$/month) 5.0 9.1 10.6 9.5
Price basket for mobile service (US$/month) — 7.5 10.9 10.4
Price basket for Internet service (US$/month) — 34.3 16.4 25.7
Price of call to United States (US$ for 3 minutes) — 0.87 1.55 1.21
Trade
ICT goods exports (% of total goods exports) 0.3 0.2 13.5 11.4
ICT goods imports (% of total goods imports) 5.7 3.6 16.2 15.9
ICT service exports (% of total service exports) 12.3 6.8 4.6 4.7
Applications
ICT expenditure (% of GDP) — 6.6 5.2 4.9
E-government Web measure indexc — 0.32 0.37 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 1.9 31.6 26.2 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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World Bank • ICT at a Glance
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High-income
Japan group

2000 2007 2007

Economic and social context
Population (total, million) 127 128 1,056
Urban population (% of total) 65 66 78
GNI per capita, World Bank Atlas method (current US$) 34,620 37,790 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 0.6 1.7 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 83 86 92

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Mixed Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.6 3.1 3.1
Mobile and fixed-line subscribers per employee 830 1,334 747
Telecommunications investment (% of revenue) 26.8 13.8 14.3

Sector performance
Access
Telephone lines (per 100 people) 48.8 40.1 50.0
Mobile cellular subscriptions (per 100 people) 52.6 84.0 100.4
Internet subscribers (per 100 people) 14.3 — 25.8
Personal computers (per 100 people) 31.5 40.7 67.4
Households with a television set (%) 79 99 98
Usage
International voice traffic (minutes/person/month)b 2.5 3.9 14.0
Mobile telephone usage (minutes/user/month) 184 138 353
Internet users (per 100 people) 30.0 69.0 65.7
Quality
Population covered by mobile cellular network (%) 99 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 4.7 — 82.6
International Internet bandwidth (bits/second/person) 57 3,734 18,242
Affordability
Price basket for residential fixed line (US$/month) — 26.1 26.1
Price basket for mobile service (US$/month) — 29.6 13.0
Price basket for Internet service (US$/month) — 28.6 22.8
Price of call to United States (US$ for 3 minutes) 1.67 1.63 0.81
Trade
ICT goods exports (% of total goods exports) 25.8 19.3 15.2
ICT goods imports (% of total goods imports) 17.6 13.7 14.6
ICT service exports (% of total service exports) 3.5 1.2 7.0
Applications
ICT expenditure (% of GDP) — 7.2 6.7
E-government Web measure indexc — 0.74 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 40.5 471.6 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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World Bank • ICT at a Glance
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Middle East &
Lower-middle- North Africa

Jordan income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 5 6 3,435 313
Urban population (% of total) 78 78 42 57
GNI per capita, World Bank Atlas method (current US$) 1,790 2,840 1,905 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.2 6.3 8.0 4.4
Adult literacy rate (% of ages 15 and older) — 91 83 73
Gross primary, secondary, tertiary school enrollment (%) 76 78 68 70

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Private
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 6.7 8.3 3.1 3.1
Mobile and fixed-line subscribers per employee 158 1,026 624 691
Telecommunications investment (% of revenue) 38.5 12.4 25.3 21.7

Sector performance
Access
Telephone lines (per 100 people) 12.9 10.2 15.3 17.0
Mobile cellular subscriptions (per 100 people) 8.1 83.4 38.9 50.7
Internet subscribers (per 100 people) 0.7 3.9 6.0 2.4
Personal computers (per 100 people) 3.1 6.7 4.6 6.3
Households with a television set (%) 96 96 79 94
Usage
International voice traffic (minutes/person/month)b 6.7 2.7 — 2.7
Mobile telephone usage (minutes/user/month) — — 322 —
Internet users (per 100 people) 2.7 19.7 12.4 17.1
Quality
Population covered by mobile cellular network (%) 99 99 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.6 38.2 40.4 —
International Internet bandwidth (bits/second/person) 18 164 199 186
Affordability
Price basket for residential fixed line (US$/month) 8.8 10.0 7.2 3.9
Price basket for mobile service (US$/month) — 6.9 9.8 6.5
Price basket for Internet service (US$/month) — 11.1 16.7 11.6
Price of call to United States (US$ for 3 minutes) 2.86 1.44 2.08 1.45
Trade
ICT goods exports (% of total goods exports) 3.7 4.8 20.6 —
ICT goods imports (% of total goods imports) 5.9 7.0 20.2 —
ICT service exports (% of total service exports) — 0.0 15.6 2.6
Applications
ICT expenditure (% of GDP) — 9.3 6.5 4.5
E-government Web measure indexc — 0.61 0.33 0.22
Secure Internet servers (per 1 million people, Dec. 2008) 0.4 8.8 1.8 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Europe &
Upper-middle- Central Asia

Kazakhstan income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 15 15 824 446
Urban population (% of total) 56 58 75 64
GNI per capita, World Bank Atlas method (current US$) 1,270 5,020 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 1.9 10.0 4.3 6.1
Adult literacy rate (% of ages 15 and older) 100 100 94 98
Gross primary, secondary, tertiary school enrollment (%) 79 94 82 82

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service P P
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.5 2.9 3.3 2.9
Mobile and fixed-line subscribers per employee 66 308 566 532
Telecommunications investment (% of revenue) 26.7 22.5 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 12.3 20.9 22.6 25.7
Mobile cellular subscriptions (per 100 people) 1.3 79.6 84.1 95.0
Internet subscribers (per 100 people) — 4.4 9.4 13.6
Personal computers (per 100 people) — — 12.4 10.6
Households with a television set (%) 92 — 92 96
Usage
International voice traffic (minutes/person/month)b 1.6 3.9 — —
Mobile telephone usage (minutes/user/month) — 100 137 154
Internet users (per 100 people) 0.7 12.3 26.6 21.4
Quality
Population covered by mobile cellular network (%) 94 81 95 92
Fixed broadband subscribers (% of total Internet subscrib.) — 39.6 47.8 32.5
International Internet bandwidth (bits/second/person) 1 129 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) — 4.8 10.6 5.8
Price basket for mobile service (US$/month) — 11.4 10.9 11.8
Price basket for Internet service (US$/month) — 16.3 16.4 12.0
Price of call to United States (US$ for 3 minutes) 2.76 — 1.55 1.63
Trade
ICT goods exports (% of total goods exports) 0.6 0.1 13.5 1.8
ICT goods imports (% of total goods imports) 6.9 5.2 16.2 7.0
ICT service exports (% of total service exports) 3.4 2.5 4.6 5.0
Applications
ICT expenditure (% of GDP) — — 5.2 5.0
E-government Web measure indexc — 0.32 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 0.5 2.0 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Kenya

World Bank • ICT at a Glance

Low-income Sub-Saharan
Kenya group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 31 38 1,296 800
Urban population (% of total) 20 21 32 36
GNI per capita, World Bank Atlas method (current US$) 420 640 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.2 4.4 5.6 5.1
Adult literacy rate (% of ages 15 and older) 74 — 64 62
Gross primary, secondary, tertiary school enrollment (%) 53 61 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M C
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.4 6.1 3.3 4.7
Mobile and fixed-line subscribers per employee 21 1,782 301 499
Telecommunications investment (% of revenue) 88.5 38.2 — —

Sector performance
Access
Telephone lines (per 100 people) 0.9 0.7 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.4 30.2 21.5 23.0
Internet subscribers (per 100 people) 0.1 0.5 0.8 1.2
Personal computers (per 100 people) 0.5 1.4 1.5 1.8
Households with a television set (%) 15 39 16 18
Usage
International voice traffic (minutes/person/month)b 0.2 0.3 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.3 8.0 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 77 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 9.5 3.4 3.1
International Internet bandwidth (bits/second/person) 0 9 26 36
Affordability
Price basket for residential fixed line (US$/month) 6.6 19.4 5.7 12.6
Price basket for mobile service (US$/month) — 17.8 11.2 11.6
Price basket for Internet service (US$/month) — 63.9 29.2 43.1
Price of call to United States (US$ for 3 minutes) 7.35 3.00 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.1 1.0 1.4 1.1
ICT goods imports (% of total goods imports) 5.3 5.6 6.7 8.2
ICT service exports (% of total service exports) 2.2 4.1 — 4.2
Applications
ICT expenditure (% of GDP) — 8.2 — —
E-government Web measure indexc — 0.30 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.0 1.1 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Number per 100 people 

High-income
Korea, Rep. of group

2000 2007 2007

Economic and social context
Population (total, million) 47 48 1,056
Urban population (% of total) 80 81 78
GNI per capita, World Bank Atlas method (current US$) 9,800 19,730 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.5 4.7 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 90 97 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.1 5.0 3.1
Mobile and fixed-line subscribers per employee 758 637 747
Telecommunications investment (% of revenue) 37.4 16.2 14.3

Sector performance
Access
Telephone lines (per 100 people) 55.0 46.2 50.0
Mobile cellular subscriptions (per 100 people) 57.0 89.8 100.4
Internet subscribers (per 100 people) 10.9 30.4 25.8
Personal computers (per 100 people) 39.6 57.6 67.4
Households with a television set (%) 96 100 98
Usage
International voice traffic (minutes/person/month)b 3.2 2.4 14.0
Mobile telephone usage (minutes/user/month) 149 220 353
Internet users (per 100 people) 40.5 75.9 65.7
Quality
Population covered by mobile cellular network (%) 99 90 99
Fixed broadband subscribers (% of total Internet subscrib.) 75.5 100.0 82.6
International Internet bandwidth (bits/second/person) 48 1,027 18,242
Affordability
Price basket for residential fixed line (US$/month) 7.1 7.8 26.1
Price basket for mobile service (US$/month) — 18.3 13.0
Price basket for Internet service (US$/month) — 10.7 22.8
Price of call to United States (US$ for 3 minutes) 1.93 0.76 0.81
Trade
ICT goods exports (% of total goods exports) 35.7 27.2 15.2
ICT goods imports (% of total goods imports) 24.4 16.5 14.6
ICT service exports (% of total service exports) 1.3 1.4 7.0
Applications
ICT expenditure (% of GDP) — 7.1 6.7
E-government Web measure indexc — 0.82 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 7.3 695.7 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
Kuwait group

2000 2007 2007

Economic and social context
Population (total, million) 2 3 1,056
Urban population (% of total) 98 98 78
GNI per capita, World Bank Atlas method (current US$) 16,790 38,420 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 1.8 9.2 2.4
Adult literacy rate (% of ages 15 and older) — 94 99
Gross primary, secondary, tertiary school enrollment (%) 78 75 92

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service C M
Mobile telephone service P M
Internet service P P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.7 3.5 3.1
Mobile and fixed-line subscribers per employee 123 372 747
Telecommunications investment (% of revenue) 19.7 27.0 14.3

Sector performance
Access
Telephone lines (per 100 people) 21.3 19.9 50.0
Mobile cellular subscriptions (per 100 people) 21.7 104.2 100.4
Internet subscribers (per 100 people) — 11.2 25.8
Personal computers (per 100 people) 11.4 23.7 67.4
Households with a television set (%) 95 95 98
Usage
International voice traffic (minutes/person/month)b 13.5 — 14.0
Mobile telephone usage (minutes/user/month) — — 353
Internet users (per 100 people) 6.8 33.8 65.7
Quality
Population covered by mobile cellular network (%) 100 100 99
Fixed broadband subscribers (% of total Internet subscrib.) — 8.8 82.6
International Internet bandwidth (bits/second/person) 26 871 18,242
Affordability
Price basket for residential fixed line (US$/month) 9.9 10.6 26.1
Price basket for mobile service (US$/month) — 75.0 13.0
Price basket for Internet service (US$/month) — 22.3 22.8
Price of call to United States (US$ for 3 minutes) 1.94 1.51 0.81
Trade
ICT goods exports (% of total goods exports) 0.0 — 15.2
ICT goods imports (% of total goods imports) 6.3 — 14.6
ICT service exports (% of total service exports) — 48.4 7.0
Applications
ICT expenditure (% of GDP) — 4.5 6.7
E-government Web measure indexc — 0.41 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 1.8 64.9 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Europe &
Kyrgyz Low-income Central Asia

Republic group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 5 5 1,296 446
Urban population (% of total) 35 36 32 64
GNI per capita, World Bank Atlas method (current US$) 280 610 574 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.4 4.1 5.6 6.1
Adult literacy rate (% of ages 15 and older) 99 99 64 98
Gross primary, secondary, tertiary school enrollment (%) 76 78 51 82

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service P C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.0 4.8 3.3 2.9
Mobile and fixed-line subscribers per employee 53 311 301 532
Telecommunications investment (% of revenue) 8.0 3.2 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 7.7 9.2 4.0 25.7
Mobile cellular subscriptions (per 100 people) 0.2 41.4 21.5 95.0
Internet subscribers (per 100 people) 0.1 0.4 0.8 13.6
Personal computers (per 100 people) 0.5 1.9 1.5 10.6
Households with a television set (%) 84 — 16 96
Usage
International voice traffic (minutes/person/month)b 1.0 2.5 — —
Mobile telephone usage (minutes/user/month) — — — 154
Internet users (per 100 people) 1.0 14.3 5.2 21.4
Quality
Population covered by mobile cellular network (%) — 24 54 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.8 14.6 3.4 32.5
International Internet bandwidth (bits/second/person) 2 114 26 1,114
Affordability
Price basket for residential fixed line (US$/month) 5.3 4.7 5.7 5.8
Price basket for mobile service (US$/month) — 6.4 11.2 11.8
Price basket for Internet service (US$/month) — 12.0 29.2 12.0
Price of call to United States (US$ for 3 minutes) 9.84 5.40 2.00 1.63
Trade
ICT goods exports (% of total goods exports) 0.8 0.8 1.4 1.8
ICT goods imports (% of total goods imports) 4.6 5.1 6.7 7.0
ICT service exports (% of total service exports) 15.7 1.9 — 5.0
Applications
ICT expenditure (% of GDP) — — — 5.0
E-government Web measure indexc — 0.30 0.11 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 0.4 0.6 0.5 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income East Asia &
Lao PDR group Pacific Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 5 6 1,296 1,912
Urban population (% of total) 22 30 32 43
GNI per capita, World Bank Atlas method (current US$) 290 630 574 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 6.1 6.7 5.6 9.0
Adult literacy rate (% of ages 15 and older) 69 73 64 93
Gross primary, secondary, tertiary school enrollment (%) 57 61 51 69

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M P
Mobile telephone service M P
Internet service — P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.5 1.7 3.3 3.0
Mobile and fixed-line subscribers per employee 47 748 301 546
Telecommunications investment (% of revenue) 31.3 63.0 — —

Sector performance
Access
Telephone lines (per 100 people) 0.8 1.6 4.0 23.1
Mobile cellular subscriptions (per 100 people) 0.2 25.2 21.5 43.7
Internet subscribers (per 100 people) 0.0 0.1 0.8 9.3
Personal computers (per 100 people) 0.3 1.8 1.5 5.6
Households with a television set (%) 30 30 16 53
Usage
International voice traffic (minutes/person/month)b 0.4 0.6 — 0.8
Mobile telephone usage (minutes/user/month) — — — 333
Internet users (per 100 people) 0.1 1.7 5.2 14.6
Quality
Population covered by mobile cellular network (%) — 55 54 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 65.7 3.4 41.8
International Internet bandwidth (bits/second/person) 0 32 26 247
Affordability
Price basket for residential fixed line (US$/month) — 3.5 5.7 5.8
Price basket for mobile service (US$/month) — 3.8 11.2 5.0
Price basket for Internet service (US$/month) — 27.6 29.2 14.4
Price of call to United States (US$ for 3 minutes) 9.20 1.11 2.00 1.16
Trade
ICT goods exports (% of total goods exports) — — 1.4 30.9
ICT goods imports (% of total goods imports) — — 6.7 28.1
ICT service exports (% of total service exports) — — — 5.2
Applications
ICT expenditure (% of GDP) — — — 7.3
E-government Web measure indexc — 0.04 0.11 0.18
Secure Internet servers (per 1 million people, Dec. 2008) — 0.2 0.5 1.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Europe &
Upper-middle- Central Asia

Latvia income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 2 2 824 446
Urban population (% of total) 68 68 75 64
GNI per capita, World Bank Atlas method (current US$) 3,220 9,920 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.7 9.0 4.3 6.1
Adult literacy rate (% of ages 15 and older) 100 100 94 98
Gross primary, secondary, tertiary school enrollment (%) 84 90 82 82

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.4 4.0 3.3 2.9
Mobile and fixed-line subscribers per employee 263 697 566 532
Telecommunications investment (% of revenue) 20.9 — — 22.0

Sector performance
Access
Telephone lines (per 100 people) 31.0 28.3 22.6 25.7
Mobile cellular subscriptions (per 100 people) 16.9 97.4 84.1 95.0
Internet subscribers (per 100 people) 1.4 6.4 9.4 13.6
Personal computers (per 100 people) 14.3 32.7 12.4 10.6
Households with a television set (%) 81 80 92 96
Usage
International voice traffic (minutes/person/month)b 5.1 5.6 — —
Mobile telephone usage (minutes/user/month) — — 137 154
Internet users (per 100 people) 6.3 55.0 26.6 21.4
Quality
Population covered by mobile cellular network (%) 89 99 95 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.8 100.1 47.8 32.5
International Internet bandwidth (bits/second/person) 65 3,537 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) 12.5 13.3 10.6 5.8
Price basket for mobile service (US$/month) — 9.3 10.9 11.8
Price basket for Internet service (US$/month) — 12.6 16.4 12.0
Price of call to United States (US$ for 3 minutes) 2.05 1.63 1.55 1.63
Trade
ICT goods exports (% of total goods exports) 1.7 3.4 13.5 1.8
ICT goods imports (% of total goods imports) 7.7 6.9 16.2 7.0
ICT service exports (% of total service exports) 3.5 4.9 4.6 5.0
Applications
ICT expenditure (% of GDP) — — 5.2 5.0
E-government Web measure indexc — 0.45 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 18.2 98.0 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Middle East &
Upper-middle- North Africa

Lebanon income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 4 4 824 313
Urban population (% of total) 86 87 75 57
GNI per capita, World Bank Atlas method (current US$) 4,580 5,800 7,107 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.3 3.3 4.3 4.4
Adult literacy rate (% of ages 15 and older) — 90 94 73
Gross primary, secondary, tertiary school enrollment (%) 78 85 82 70

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service — M
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.5 8.0 3.3 3.1
Mobile and fixed-line subscribers per employee 210 — 566 691
Telecommunications investment (% of revenue) — — — 21.7

Sector performance
Access
Telephone lines (per 100 people) 15.3 17.0 22.6 17.0
Mobile cellular subscriptions (per 100 people) 19.7 30.8 84.1 50.7
Internet subscribers (per 100 people) 2.2 6.3 9.4 2.4
Personal computers (per 100 people) 4.6 10.4 12.4 6.3
Households with a television set (%) 92 95 92 94
Usage
International voice traffic (minutes/person/month)b 9.0 23.3 — 2.7
Mobile telephone usage (minutes/user/month) — — 137 —
Internet users (per 100 people) 8.0 38.3 26.6 17.1
Quality
Population covered by mobile cellular network (%) — 100 95 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 76.9 47.8 —
International Internet bandwidth (bits/second/person) 10 227 1,185 186
Affordability
Price basket for residential fixed line (US$/month) 21.3 15.0 10.6 3.9
Price basket for mobile service (US$/month) — 20.1 10.9 6.5
Price basket for Internet service (US$/month) — 10.0 16.4 11.6
Price of call to United States (US$ for 3 minutes) 4.48 2.19 1.55 1.45
Trade
ICT goods exports (% of total goods exports) 1.6 1.2 13.5 —
ICT goods imports (% of total goods imports) 4.5 4.0 16.2 —
ICT service exports (% of total service exports) 1.4 2.2 4.6 2.6
Applications
ICT expenditure (% of GDP) — — 5.2 4.5
E-government Web measure indexc — 0.39 0.37 0.22
Secure Internet servers (per 1 million people, Dec. 2008) 5.0 13.0 26.2 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Lower-middle- Sub-Saharan
Lesotho income group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 2 2 3,435 800
Urban population (% of total) 20 25 42 36
GNI per capita, World Bank Atlas method (current US$) 600 1,030 1,905 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.3 3.8 8.0 5.1
Adult literacy rate (% of ages 15 and older) 82 — 83 62
Gross primary, secondary, tertiary school enrollment (%) 62 66 68 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M C
Mobile telephone service M C
Internet service — C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.4 0.6 3.1 4.7
Mobile and fixed-line subscribers per employee 126 1,111 624 499
Telecommunications investment (% of revenue) 9.8 20.9 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 1.2 2.7 15.3 1.6
Mobile cellular subscriptions (per 100 people) 1.1 22.7 38.9 23.0
Internet subscribers (per 100 people) 0.1 0.1 6.0 1.2
Personal computers (per 100 people) 0.1 0.3 4.6 1.8
Households with a television set (%) 12 13 79 18
Usage
International voice traffic (minutes/person/month)b — 1.5 — —
Mobile telephone usage (minutes/user/month) — — 322 —
Internet users (per 100 people) 0.2 3.5 12.4 4.4
Quality
Population covered by mobile cellular network (%) 21 55 80 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 1.8 40.4 3.1
International Internet bandwidth (bits/second/person) 0 2 199 36
Affordability
Price basket for residential fixed line (US$/month) 9.7 14.5 7.2 12.6
Price basket for mobile service (US$/month) — 14.0 9.8 11.6
Price basket for Internet service (US$/month) — 77.5 16.7 43.1
Price of call to United States (US$ for 3 minutes) 2.31 3.28 2.08 2.43
Trade
ICT goods exports (% of total goods exports) — — 20.6 1.1
ICT goods imports (% of total goods imports) — — 20.2 8.2
ICT service exports (% of total service exports) — — 15.6 4.2
Applications
ICT expenditure (% of GDP) — — 6.5 —
E-government Web measure indexc — 0.34 0.33 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.5 1.8 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Libya

World Bank • ICT at a Glance

Middle East &
Upper-middle- North Africa

Libya income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 5 6 824 313
Urban population (% of total) 76 77 75 57
GNI per capita, World Bank Atlas method (current US$) — 9,010 7,107 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) — 3.7 4.3 4.4
Adult literacy rate (% of ages 15 and older) — 87 94 73
Gross primary, secondary, tertiary school enrollment (%) 95 94 82 70

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service M M
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) — — 3.3 3.1
Mobile and fixed-line subscribers per employee 46 — 566 691
Telecommunications investment (% of revenue) — — — 21.7

Sector performance
Access
Telephone lines (per 100 people) 11.3 14.4 22.6 17.0
Mobile cellular subscriptions (per 100 people) 0.7 73.1 84.1 50.7
Internet subscribers (per 100 people) — 1.4 9.4 2.4
Personal computers (per 100 people) 2.4 2.2 12.4 6.3
Households with a television set (%) 95 50 92 94
Usage
International voice traffic (minutes/person/month)b — 5.5 — 2.7
Mobile telephone usage (minutes/user/month) — — 137 —
Internet users (per 100 people) 0.2 4.3 26.6 17.1
Quality
Population covered by mobile cellular network (%) — 71 95 93
Fixed broadband subscribers (% of total Internet subscrib.) — 11.7 47.8 —
International Internet bandwidth (bits/second/person) 0 50 1,185 186
Affordability
Price basket for residential fixed line (US$/month) — 1.9 10.6 3.9
Price basket for mobile service (US$/month) — 6.1 10.9 6.5
Price basket for Internet service (US$/month) — 22.1 16.4 11.6
Price of call to United States (US$ for 3 minutes) — — 1.55 1.45
Trade
ICT goods exports (% of total goods exports) — — 13.5 —
ICT goods imports (% of total goods imports) — — 16.2 —
ICT service exports (% of total service exports) 2.3 2.5 4.6 2.6
Applications
ICT expenditure (% of GDP) — — 5.2 4.5
E-government Web measure indexc — 0.08 0.37 0.22
Secure Internet servers (per 1 million people, Dec. 2008) — 0.5 26.2 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Europe &
Upper-middle- Central Asia

Lithuania income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 3 3 824 446
Urban population (% of total) 67 67 75 64
GNI per capita, World Bank Atlas method (current US$) 3,170 9,770 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.2 8.0 4.3 6.1
Adult literacy rate (% of ages 15 and older) 100 100 94 98
Gross primary, secondary, tertiary school enrollment (%) 88 91 82 82

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Mixed Private
Level of competitiona

International long distance service M C
Mobile telephone service C P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.3 3.1 3.3 2.9
Mobile and fixed-line subscribers per employee 283 — 566 532
Telecommunications investment (% of revenue) 49.8 18.4 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 33.9 23.7 22.6 25.7
Mobile cellular subscriptions (per 100 people) 15.0 145.8 84.1 95.0
Internet subscribers (per 100 people) 1.5 15.2 9.4 13.6
Personal computers (per 100 people) 6.9 18.3 12.4 10.6
Households with a television set (%) 87 98 92 96
Usage
International voice traffic (minutes/person/month)b 3.6 4.5 — —
Mobile telephone usage (minutes/user/month) — 103 137 154
Internet users (per 100 people) 6.4 49.2 26.6 21.4
Quality
Population covered by mobile cellular network (%) 100 100 95 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 98.9 47.8 32.5
International Internet bandwidth (bits/second/person) 14 4,656 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) 9.5 17.7 10.6 5.8
Price basket for mobile service (US$/month) — 8.9 10.9 11.8
Price basket for Internet service (US$/month) — 7.3 16.4 12.0
Price of call to United States (US$ for 3 minutes) 3.10 1.55 1.55 1.63
Trade
ICT goods exports (% of total goods exports) 5.2 4.8 13.5 1.8
ICT goods imports (% of total goods imports) 5.6 6.4 16.2 7.0
ICT service exports (% of total service exports) 4.8 3.1 4.6 5.0
Applications
ICT expenditure (% of GDP) — — 5.2 5.0
E-government Web measure indexc — 0.61 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 12.4 83.4 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Europe &
Macedonia, Lower-middle- Central Asia

FYR income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 2 2 3,435 446
Urban population (% of total) 63 66 42 64
GNI per capita, World Bank Atlas method (current US$) 1,840 3,470 1,905 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.0 2.7 8.0 6.1
Adult literacy rate (% of ages 15 and older) 96 97 83 98
Gross primary, secondary, tertiary school enrollment (%) 69 70 68 82

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M M
Mobile telephone service M C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 5.2 6.8 3.1 2.9
Mobile and fixed-line subscribers per employee 168 1,065 624 532
Telecommunications investment (% of revenue) 26.7 42.5 25.3 22.0

Sector performance
Access
Telephone lines (per 100 people) 25.2 22.8 15.3 25.7
Mobile cellular subscriptions (per 100 people) 5.8 95.6 38.9 95.0
Internet subscribers (per 100 people) 1.5 13.4 6.0 13.6
Personal computers (per 100 people) 3.6 36.8 4.6 10.6
Households with a television set (%) 85 98 79 96
Usage
International voice traffic (minutes/person/month)b 9.9 10.4 — —
Mobile telephone usage (minutes/user/month) — 85 322 154
Internet users (per 100 people) 2.5 27.3 12.4 21.4
Quality
Population covered by mobile cellular network (%) 90 100 80 92
Fixed broadband subscribers (% of total Internet subscrib.) — 36.7 40.4 32.5
International Internet bandwidth (bits/second/person) 25 17 199 1,114
Affordability
Price basket for residential fixed line (US$/month) 5.3 10.5 7.2 5.8
Price basket for mobile service (US$/month) — 14.8 9.8 11.8
Price basket for Internet service (US$/month) — 33.8 16.7 12.0
Price of call to United States (US$ for 3 minutes) 3.95 — 2.08 1.63
Trade
ICT goods exports (% of total goods exports) 0.3 0.4 20.6 1.8
ICT goods imports (% of total goods imports) 4.4 4.4 20.2 7.0
ICT service exports (% of total service exports) 12.7 14.1 15.6 5.0
Applications
ICT expenditure (% of GDP) — — 6.5 5.0
E-government Web measure indexc — 0.36 0.33 0.36
Secure Internet servers (per 1 million people, Dec. 2008) — 11.8 1.8 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Madagascar group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 16 20 1,296 800
Urban population (% of total) 27 29 32 36
GNI per capita, World Bank Atlas method (current US$) 240 320 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.9 3.2 5.6 5.1
Adult literacy rate (% of ages 15 and older) 71 — 64 62
Gross primary, secondary, tertiary school enrollment (%) 43 60 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C P
Mobile telephone service C P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 10.3 3.9 3.3 4.7
Mobile and fixed-line subscribers per employee 44 394 301 499
Telecommunications investment (% of revenue) 14.0 32.8 — —

Sector performance
Access
Telephone lines (per 100 people) 0.3 0.7 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.4 11.3 21.5 23.0
Internet subscribers (per 100 people) 0.1 0.1 0.8 1.2
Personal computers (per 100 people) 0.2 0.5 1.5 1.8
Households with a television set (%) 12 18 16 18
Usage
International voice traffic (minutes/person/month)b 0.2 0.1 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.2 0.6 5.2 4.4
Quality
Population covered by mobile cellular network (%) 21 23 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 18.5 3.4 3.1
International Internet bandwidth (bits/second/person) 0 8 26 36
Affordability
Price basket for residential fixed line (US$/month) 11.3 10.5 5.7 12.6
Price basket for mobile service (US$/month) — 10.2 11.2 11.6
Price basket for Internet service (US$/month) — 28.9 29.2 43.1
Price of call to United States (US$ for 3 minutes) 8.98 0.59 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.9 0.5 1.4 1.1
ICT goods imports (% of total goods imports) 3.4 4.7 6.7 8.2
ICT service exports (% of total service exports) — 0.5 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.24 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.2 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Malawi

World Bank • ICT at a Glance

Low-income Sub-Saharan
Malawi group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 12 14 1,296 800
Urban population (% of total) 15 18 32 36
GNI per capita, World Bank Atlas method (current US$) 150 250 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.8 3.3 5.6 5.1
Adult literacy rate (% of ages 15 and older) 64 72 64 62
Gross primary, secondary, tertiary school enrollment (%) 69 63 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M M
Mobile telephone service M C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.7 3.3 3.3 4.7
Mobile and fixed-line subscribers per employee 33 — 301 499
Telecommunications investment (% of revenue) — — — —

Sector performance
Access
Telephone lines (per 100 people) 0.4 1.3 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.4 7.5 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.6 0.8 1.2
Personal computers (per 100 people) 0.1 0.2 1.5 1.8
Households with a television set (%) 1 5 16 18
Usage
International voice traffic (minutes/person/month)b 0.2 — — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 1.0 5.2 4.4
Quality
Population covered by mobile cellular network (%) 20 93 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 1.9 3.4 3.1
International Internet bandwidth (bits/second/person) 0 5 26 36
Affordability
Price basket for residential fixed line (US$/month) 5.8 1.7 5.7 12.6
Price basket for mobile service (US$/month) — 10.5 11.2 11.6
Price basket for Internet service (US$/month) — 52.7 29.2 43.1
Price of call to United States (US$ for 3 minutes) 4.32 — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.2 0.4 1.4 1.1
ICT goods imports (% of total goods imports) 4.6 3.8 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.22 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.1 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Upper-middle- East Asia &
Malaysia income group Pacific Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 23 27 824 1,912
Urban population (% of total) 62 69 75 43
GNI per capita, World Bank Atlas method (current US$) 3,450 6,420 7,107 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.7 5.4 4.3 9.0
Adult literacy rate (% of ages 15 and older) 89 92 94 93
Gross primary, secondary, tertiary school enrollment (%) 70 74 82 69

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service P C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.1 4.6 3.3 3.0
Mobile and fixed-line subscribers per employee 394 571 566 546
Telecommunications investment (% of revenue) 27.7 22.5 — —

Sector performance
Access
Telephone lines (per 100 people) 19.9 16.4 22.6 23.1
Mobile cellular subscriptions (per 100 people) 22.0 87.9 84.1 43.7
Internet subscribers (per 100 people) 7.1 18.6 9.4 9.3
Personal computers (per 100 people) 9.5 23.1 12.4 5.6
Households with a television set (%) 82 95 92 53
Usage
International voice traffic (minutes/person/month)b 5.2 — — 0.8
Mobile telephone usage (minutes/user/month) 204 199 137 333
Internet users (per 100 people) 21.4 55.7 26.6 14.6
Quality
Population covered by mobile cellular network (%) 95 93 95 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 20.5 47.8 41.8
International Internet bandwidth (bits/second/person) 23 998 1,185 247
Affordability
Price basket for residential fixed line (US$/month) — 8.5 10.6 5.8
Price basket for mobile service (US$/month) — 5.5 10.9 5.0
Price basket for Internet service (US$/month) — 9.3 16.4 14.4
Price of call to United States (US$ for 3 minutes) 2.37 0.71 1.55 1.16
Trade
ICT goods exports (% of total goods exports) 56.6 41.5 13.5 30.9
ICT goods imports (% of total goods imports) 45.8 36.0 16.2 28.1
ICT service exports (% of total service exports) 1.9 4.9 4.6 5.2
Applications
ICT expenditure (% of GDP) — 6.8 5.2 7.3
E-government Web measure indexc — 0.68 0.37 0.18
Secure Internet servers (per 1 million people, Dec. 2008) 6.1 27.3 26.2 1.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Mali

World Bank • ICT at a Glance

Low-income Sub-Saharan
Mali group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 10 12 1,296 800
Urban population (% of total) 28 32 32 36
GNI per capita, World Bank Atlas method (current US$) 260 500 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.5 5.4 5.6 5.1
Adult literacy rate (% of ages 15 and older) 19 26 64 62
Gross primary, secondary, tertiary school enrollment (%) 28 37 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service P P
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.5 6.0 3.3 4.7
Mobile and fixed-line subscribers per employee 37 1,490 301 499
Telecommunications investment (% of revenue) 28.1 29.6 — —

Sector performance
Access
Telephone lines (per 100 people) 0.4 0.6 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.1 20.5 21.5 23.0
Internet subscribers (per 100 people) — 0.1 0.8 1.2
Personal computers (per 100 people) 0.1 0.8 1.5 1.8
Households with a television set (%) 13 15 16 18
Usage
International voice traffic (minutes/person/month)b 0.6 0.2 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 0.8 5.2 4.4
Quality
Population covered by mobile cellular network (%) 15 22 54 56
Fixed broadband subscribers (% of total Internet subscrib.) — 45.7 3.4 3.1
International Internet bandwidth (bits/second/person) 0 17 26 36
Affordability
Price basket for residential fixed line (US$/month) — 11.0 5.7 12.6
Price basket for mobile service (US$/month) — 14.7 11.2 11.6
Price basket for Internet service (US$/month) — 43.2 29.2 43.1
Price of call to United States (US$ for 3 minutes) 12.64 — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.2 0.2 1.4 1.1
ICT goods imports (% of total goods imports) 3.5 4.2 6.7 8.2
ICT service exports (% of total service exports) 6.2 15.7 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.18 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 0.6 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Mauritania group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 3 3 1,296 800
Urban population (% of total) 40 41 32 36
GNI per capita, World Bank Atlas method (current US$) 470 840 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.3 5.1 5.6 5.1
Adult literacy rate (% of ages 15 and older) 51 56 64 62
Gross primary, secondary, tertiary school enrollment (%) 43 46 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M C
Mobile telephone service M C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.3 7.5 3.3 4.7
Mobile and fixed-line subscribers per employee 48 1,272 301 499
Telecommunications investment (% of revenue) 131.7 48.3 — —

Sector performance
Access
Telephone lines (per 100 people) 0.7 1.3 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.6 41.7 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.2 0.8 1.2
Personal computers (per 100 people) 1.0 4.6 1.5 1.8
Households with a television set (%) 19 25 16 18
Usage
International voice traffic (minutes/person/month)b 1.6 0.4 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.2 1.0 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 51 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 69.7 3.4 3.1
International Internet bandwidth (bits/second/person) 0 70 26 36
Affordability
Price basket for residential fixed line (US$/month) 14.1 11.9 5.7 12.6
Price basket for mobile service (US$/month) — 8.9 11.2 11.6
Price basket for Internet service (US$/month) — 37.3 29.2 43.1
Price of call to United States (US$ for 3 minutes) 4.36 — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) — — 1.4 1.1
ICT goods imports (% of total goods imports) 3.7 2.1 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.06 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.4 1.6 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Upper-middle- Sub-Saharan
Mauritius income group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 1 1 824 800
Urban population (% of total) 43 42 75 36
GNI per capita, World Bank Atlas method (current US$) 3,740 5,580 7,107 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.5 4.0 4.3 5.1
Adult literacy rate (% of ages 15 and older) 84 87 94 62
Gross primary, secondary, tertiary school enrollment (%) 67 75 82 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator — —
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service M C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.3 3.6 3.3 4.7
Mobile and fixed-line subscribers per employee 251 492 566 499
Telecommunications investment (% of revenue) 37.6 12.9 — —

Sector performance
Access
Telephone lines (per 100 people) 23.7 28.6 22.6 1.6
Mobile cellular subscriptions (per 100 people) 15.2 73.7 84.1 23.0
Internet subscribers (per 100 people) 2.9 13.2 9.4 1.2
Personal computers (per 100 people) 10.1 17.6 12.4 1.8
Households with a television set (%) 87 96 92 18
Usage
International voice traffic (minutes/person/month)b 6.0 10.4 — —
Mobile telephone usage (minutes/user/month) — — 137 —
Internet users (per 100 people) 7.3 27.0 26.6 4.4
Quality
Population covered by mobile cellular network (%) 100 99 95 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 37.0 47.8 3.1
International Internet bandwidth (bits/second/person) 5 226 1,185 36
Affordability
Price basket for residential fixed line (US$/month) 5.2 5.3 10.6 12.6
Price basket for mobile service (US$/month) — 4.1 10.9 11.6
Price basket for Internet service (US$/month) — 16.4 16.4 43.1
Price of call to United States (US$ for 3 minutes) 4.00 1.59 1.55 2.43
Trade
ICT goods exports (% of total goods exports) 0.8 4.7 13.5 1.1
ICT goods imports (% of total goods imports) 6.1 6.1 16.2 8.2
ICT service exports (% of total service exports) 1.8 2.8 4.6 4.2
Applications
ICT expenditure (% of GDP) — — 5.2 —
E-government Web measure indexc — 0.47 0.37 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 10.0 59.9 26.2 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Latin America &
Upper-middle- the Caribbean 

Mexico income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 98 105 824 561
Urban population (% of total) 75 77 75 78
GNI per capita, World Bank Atlas method (current US$) 5,110 9,400 7,107 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.4 2.6 4.3 3.6
Adult literacy rate (% of ages 15 and older) 91 93 94 91
Gross primary, secondary, tertiary school enrollment (%) 71 76 82 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.1 2.8 3.3 3.8
Mobile and fixed-line subscribers per employee 375 789 566 530
Telecommunications investment (% of revenue) 41.5 11.2 — —

Sector performance
Access
Telephone lines (per 100 people) 12.6 18.8 22.6 18.1
Mobile cellular subscriptions (per 100 people) 14.4 63.2 84.1 67.0
Internet subscribers (per 100 people) 1.2 5.5 9.4 4.5
Personal computers (per 100 people) 5.8 14.4 12.4 11.3
Households with a television set (%) 90 98 92 84
Usage
International voice traffic (minutes/person/month)b 6.6 15.4 — —
Mobile telephone usage (minutes/user/month) 83 164 137 116
Internet users (per 100 people) 5.2 22.7 26.6 26.9
Quality
Population covered by mobile cellular network (%) 86 100 95 91
Fixed broadband subscribers (% of total Internet subscrib.) 1.3 77.9 47.8 81.7
International Internet bandwidth (bits/second/person) 9 178 1,185 1,126
Affordability
Price basket for residential fixed line (US$/month) 17.5 16.1 10.6 9.5
Price basket for mobile service (US$/month) — 13.9 10.9 10.4
Price basket for Internet service (US$/month) — 20.0 16.4 25.7
Price of call to United States (US$ for 3 minutes) 3.01 0.83 1.55 1.21
Trade
ICT goods exports (% of total goods exports) 23.0 19.6 13.5 11.4
ICT goods imports (% of total goods imports) 20.8 14.9 16.2 15.9
ICT service exports (% of total service exports) 8.8 2.3 4.6 4.7
Applications
ICT expenditure (% of GDP) — 4.0 5.2 4.9
E-government Web measure indexc — 0.71 0.37 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 2.6 15.7 26.2 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Europe &
Lower-middle- Central Asia

Moldova income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 4 4 3,435 446
Urban population (% of total) 45 42 42 64
GNI per capita, World Bank Atlas method (current US$) 370 1,210 1,905 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –2.6 6.5 8.0 6.1
Adult literacy rate (% of ages 15 and older) — 99 83 98
Gross primary, secondary, tertiary school enrollment (%) 71 70 68 82

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.9 10.1 3.1 2.9
Mobile and fixed-line subscribers per employee 97 294 624 532
Telecommunications investment (% of revenue) 67.9 35.7 25.3 22.0

Sector performance
Access
Telephone lines (per 100 people) 14.1 28.4 15.3 25.7
Mobile cellular subscriptions (per 100 people) 3.4 49.5 38.9 95.0
Internet subscribers (per 100 people) 0.3 2.9 6.0 13.6
Personal computers (per 100 people) 1.5 11.1 4.6 10.6
Households with a television set (%) 82 74 79 96
Usage
International voice traffic (minutes/person/month)b 3.3 12.4 — —
Mobile telephone usage (minutes/user/month) — 97 322 154
Internet users (per 100 people) 1.3 18.4 12.4 21.4
Quality
Population covered by mobile cellular network (%) 70 98 80 92
Fixed broadband subscribers (% of total Internet subscrib.) 2.3 42.8 40.4 32.5
International Internet bandwidth (bits/second/person) 2 931 199 1,114
Affordability
Price basket for residential fixed line (US$/month) 2.2 5.3 7.2 5.8
Price basket for mobile service (US$/month) — 17.1 9.8 11.8
Price basket for Internet service (US$/month) — 22.8 16.7 12.0
Price of call to United States (US$ for 3 minutes) 4.10 1.46 2.08 1.63
Trade
ICT goods exports (% of total goods exports) 1.6 2.6 20.6 1.8
ICT goods imports (% of total goods imports) 5.5 4.3 20.2 7.0
ICT service exports (% of total service exports) 10.5 15.4 15.6 5.0
Applications
ICT expenditure (% of GDP) — — 6.5 5.0
E-government Web measure indexc — 0.31 0.33 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 0.7 7.4 1.8 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Lower-middle- East Asia &
Mongolia income group Pacific Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 2 3 3,435 1,912
Urban population (% of total) 57 57 42 43
GNI per capita, World Bank Atlas method (current US$) 410 1,290 1,905 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.0 7.5 8.0 9.0
Adult literacy rate (% of ages 15 and older) 98 97 83 93
Gross primary, secondary, tertiary school enrollment (%) 64 77 68 69

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M P
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.3 3.9 3.1 3.0
Mobile and fixed-line subscribers per employee 60 190 624 546
Telecommunications investment (% of revenue) 4.7 20.1 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 4.9 6.1 15.3 23.1
Mobile cellular subscriptions (per 100 people) 6.4 30.0 38.9 43.7
Internet subscribers (per 100 people) 0.3 2.7 6.0 9.3
Personal computers (per 100 people) 1.3 13.9 4.6 5.6
Households with a television set (%) 28 33 79 53
Usage
International voice traffic (minutes/person/month)b 0.8 0.4 — 0.8
Mobile telephone usage (minutes/user/month) — — 322 333
Internet users (per 100 people) 1.3 12.3 12.4 14.6
Quality
Population covered by mobile cellular network (%) 58 41 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.5 4.9 40.4 41.8
International Internet bandwidth (bits/second/person) 3 116 199 247
Affordability
Price basket for residential fixed line (US$/month) 2.6 1.6 7.2 5.8
Price basket for mobile service (US$/month) — 5.4 9.8 5.0
Price basket for Internet service (US$/month) — 10.6 16.7 14.4
Price of call to United States (US$ for 3 minutes) 4.92 — 2.08 1.16
Trade
ICT goods exports (% of total goods exports) 0.1 0.1 20.6 30.9
ICT goods imports (% of total goods imports) 6.8 5.9 20.2 28.1
ICT service exports (% of total service exports) 3.9 3.7 15.6 5.2
Applications
ICT expenditure (% of GDP) — — 6.5 7.3
E-government Web measure indexc — 0.42 0.33 0.18
Secure Internet servers (per 1 million people, Dec. 2008) 0.4 8.7 1.8 1.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Middle East &
Lower-middle- North Africa

Morocco income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 28 31 3,435 313
Urban population (% of total) 53 56 42 57
GNI per capita, World Bank Atlas method (current US$) 1,340 2,290 1,905 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.4 5.0 8.0 4.4
Adult literacy rate (% of ages 15 and older) — 56 83 73
Gross primary, secondary, tertiary school enrollment (%) 51 58 68 70

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.2 4.8 3.1 3.1
Mobile and fixed-line subscribers per employee 260 821 624 691
Telecommunications investment (% of revenue) 50.7 17.9 25.3 21.7

Sector performance
Access
Telephone lines (per 100 people) 5.0 7.8 15.3 17.0
Mobile cellular subscriptions (per 100 people) 8.2 64.9 38.9 50.7
Internet subscribers (per 100 people) 0.1 1.6 6.0 2.4
Personal computers (per 100 people) 1.2 3.6 4.6 6.3
Households with a television set (%) 77 78 79 94
Usage
International voice traffic (minutes/person/month)b — 1.9 — 2.7
Mobile telephone usage (minutes/user/month) — 49 322 —
Internet users (per 100 people) 0.7 21.4 12.4 17.1
Quality
Population covered by mobile cellular network (%) 95 98 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 98.8 40.4 —
International Internet bandwidth (bits/second/person) 4 814 199 186
Affordability
Price basket for residential fixed line (US$/month) 12.9 22.3 7.2 3.9
Price basket for mobile service (US$/month) — 19.8 9.8 6.5
Price basket for Internet service (US$/month) — 15.6 16.7 11.6
Price of call to United States (US$ for 3 minutes) 2.03 1.69 2.08 1.45
Trade
ICT goods exports (% of total goods exports) 7.4 5.7 20.6 —
ICT goods imports (% of total goods imports) 6.9 6.7 20.2 —
ICT service exports (% of total service exports) 3.7 3.3 15.6 2.6
Applications
ICT expenditure (% of GDP) — 8.3 6.5 4.5
E-government Web measure indexc — 0.21 0.33 0.22
Secure Internet servers (per 1 million people, Dec. 2008) 0.2 1.4 1.8 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Mozambique group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 18 21 1,296 800
Urban population (% of total) 31 36 32 36
GNI per capita, World Bank Atlas method (current US$) 230 330 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 8.1 8.1 5.6 5.1
Adult literacy rate (% of ages 15 and older) — 44 64 62
Gross primary, secondary, tertiary school enrollment (%) 37 53 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.6 1.2 3.3 4.7
Mobile and fixed-line subscribers per employee 60 980 301 499
Telecommunications investment (% of revenue) 49.6 24.6 — —

Sector performance
Access
Telephone lines (per 100 people) 0.5 0.3 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.3 15.4 21.5 23.0
Internet subscribers (per 100 people) 0.0 — 0.8 1.2
Personal computers (per 100 people) 0.3 1.4 1.5 1.8
Households with a television set (%) 4 9 16 18
Usage
International voice traffic (minutes/person/month)b 3.0 1.1 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 0.9 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 44 54 56
Fixed broadband subscribers (% of total Internet subscrib.) — — 3.4 3.1
International Internet bandwidth (bits/second/person) 0 3 26 36
Affordability
Price basket for residential fixed line (US$/month) 14.6 13.9 5.7 12.6
Price basket for mobile service (US$/month) — 8.9 11.2 11.6
Price basket for Internet service (US$/month) — 34.4 29.2 43.1
Price of call to United States (US$ for 3 minutes) 6.21 1.17 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.2 0.1 1.4 1.1
ICT goods imports (% of total goods imports) 5.9 5.1 6.7 8.2
ICT service exports (% of total service exports) 3.2 5.0 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.31 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.2 0.5 2.9



252 Information and Communications for Development 2009

Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income East Asia &
Myanmar group Pacific Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 46 49 1,296 1,912
Urban population (% of total) 28 32 32 43
GNI per capita, World Bank Atlas method (current US$) — — 574 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 7.6 9.2 5.6 9.0
Adult literacy rate (% of ages 15 and older) 90 — 64 93
Gross primary, secondary, tertiary school enrollment (%) 47 50 51 69

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service M M
Internet service M P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 0.2 0.6 3.3 3.0
Mobile and fixed-line subscribers per employee 37 81 301 546
Telecommunications investment (% of revenue) 25.3 8.6 — —

Sector performance
Access
Telephone lines (per 100 people) 0.6 1.1 4.0 23.1
Mobile cellular subscriptions (per 100 people) 0.0 0.4 21.5 43.7
Internet subscribers (per 100 people) 0.0 0.0 0.8 9.3
Personal computers (per 100 people) 0.2 0.9 1.5 5.6
Households with a television set (%) 3 3 16 53
Usage
International voice traffic (minutes/person/month)b 0.1 0.2 — 0.8
Mobile telephone usage (minutes/user/month) — — — 333
Internet users (per 100 people) 0.0 0.1 5.2 14.6
Quality
Population covered by mobile cellular network (%) — 10 54 93
Fixed broadband subscribers (% of total Internet subscrib.) — 10.6 3.4 41.8
International Internet bandwidth (bits/second/person) 0 2 26 247
Affordability
Price basket for residential fixed line (US$/month) 0.6 1.3 5.7 5.8
Price basket for mobile service (US$/month) — 141.6 11.2 5.0
Price basket for Internet service (US$/month) — 46.3 29.2 14.4
Price of call to United States (US$ for 3 minutes) 0.44 0.17 2.00 1.16
Trade
ICT goods exports (% of total goods exports) — — 1.4 30.9
ICT goods imports (% of total goods imports) — — 6.7 28.1
ICT service exports (% of total service exports) — — — 5.2
Applications
ICT expenditure (% of GDP) — — — 7.3
E-government Web measure indexc — 0.11 0.11 0.18
Secure Internet servers (per 1 million people, Dec. 2008) — 0.0 0.5 1.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Lower-middle- Sub-Saharan
Namibia income group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 2 2 3,435 800
Urban population (% of total) 32 36 42 36
GNI per capita, World Bank Atlas method (current US$) 1,880 3,450 1,905 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.5 4.8 8.0 5.1
Adult literacy rate (% of ages 15 and older) 85 88 83 62
Gross primary, secondary, tertiary school enrollment (%) 68 65 68 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service M P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.6 4.8 3.1 4.7
Mobile and fixed-line subscribers per employee 115 435 624 499
Telecommunications investment (% of revenue) 29.6 7.5 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 5.9 6.6 15.3 1.6
Mobile cellular subscriptions (per 100 people) 4.4 38.5 38.9 23.0
Internet subscribers (per 100 people) 0.5 4.3 6.0 1.2
Personal computers (per 100 people) 4.0 24.0 4.6 1.8
Households with a television set (%) 37 41 79 18
Usage
International voice traffic (minutes/person/month)b 5.0 — — —
Mobile telephone usage (minutes/user/month) — — 322 —
Internet users (per 100 people) 1.6 4.9 12.4 4.4
Quality
Population covered by mobile cellular network (%) 85 95 80 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.3 40.4 3.1
International Internet bandwidth (bits/second/person) 2 27 199 36
Affordability
Price basket for residential fixed line (US$/month) — 13.0 7.2 12.6
Price basket for mobile service (US$/month) — 13.1 9.8 11.6
Price basket for Internet service (US$/month) — 55.8 16.7 43.1
Price of call to United States (US$ for 3 minutes) 4.28 — 2.08 2.43
Trade
ICT goods exports (% of total goods exports) 1.0 0.5 20.6 1.1
ICT goods imports (% of total goods imports) 8.3 7.3 20.2 8.2
ICT service exports (% of total service exports) 2.7 2.7 15.6 4.2
Applications
ICT expenditure (% of GDP) — — 6.5 —
E-government Web measure indexc — 0.17 0.33 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 1.6 8.5 1.8 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Nepal

World Bank • ICT at a Glance

Low-income South Asia
Nepal group Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 24 28 1,296 1,522
Urban population (% of total) 13 17 32 29
GNI per capita, World Bank Atlas method (current US$) 220 350 574 880
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.6 3.4 5.6 7.3
Adult literacy rate (% of ages 15 and older) 49 57 64 63
Gross primary, secondary, tertiary school enrollment (%) 56 58 51 60

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M P
Mobile telephone service M P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.3 1.0 3.3 2.1
Mobile and fixed-line subscribers per employee 60 565 301 660
Telecommunications investment (% of revenue) 26.7 26.7 — —

Sector performance
Access
Telephone lines (per 100 people) 1.1 2.5 4.0 3.2
Mobile cellular subscriptions (per 100 people) 0.0 11.6 21.5 22.8
Internet subscribers (per 100 people) 0.0 0.3 0.8 1.3
Personal computers (per 100 people) 0.3 0.5 1.5 3.3
Households with a television set (%) 3 13 16 42
Usage
International voice traffic (minutes/person/month)b 0.2 0.5 — —
Mobile telephone usage (minutes/user/month) — — — 364
Internet users (per 100 people) 0.2 1.4 5.2 6.6
Quality
Population covered by mobile cellular network (%) — 10 54 61
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 12.5 3.4 18.9
International Internet bandwidth (bits/second/person) 0 5 26 31
Affordability
Price basket for residential fixed line (US$/month) 2.6 3.1 5.7 4.0
Price basket for mobile service (US$/month) — 2.1 11.2 2.4
Price basket for Internet service (US$/month) — 8.0 29.2 8.0
Price of call to United States (US$ for 3 minutes) 5.28 2.04 2.00 2.02
Trade
ICT goods exports (% of total goods exports) 0.1 0.1 1.4 1.2
ICT goods imports (% of total goods imports) 3.2 5.4 6.7 8.1
ICT service exports (% of total service exports) — — — 39.0
Applications
ICT expenditure (% of GDP) — — — 5.7
E-government Web measure indexc — 0.29 0.11 0.37
Secure Internet servers (per 1 million people, Dec. 2008) — 0.9 0.5 1.1
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
Netherlands group

2000 2007 2007

Economic and social context
Population (total, million) 16 16 1,056
Urban population (% of total) 77 81 78
GNI per capita, World Bank Atlas method (current US$) 26,580 45,650 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.1 1.6 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 99 98 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.7 — 3.1
Mobile and fixed-line subscribers per employee 353 — 747
Telecommunications investment (% of revenue) 21.6 — 14.3

Sector performance
Access
Telephone lines (per 100 people) 62.1 44.8 50.0
Mobile cellular subscriptions (per 100 people) 67.5 117.7 100.4
Internet subscribers (per 100 people) 37.1 36.5 25.8
Personal computers (per 100 people) 39.6 91.2 67.4
Households with a television set (%) 96 99 98
Usage
International voice traffic (minutes/person/month)b 25.9 — 14.0
Mobile telephone usage (minutes/user/month) 113 135 353
Internet users (per 100 people) 44.0 84.2 65.7
Quality
Population covered by mobile cellular network (%) 100 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 4.4 87.0 82.6
International Internet bandwidth (bits/second/person) 4,275 78,159 18,242
Affordability
Price basket for residential fixed line (US$/month) — 30.3 26.1
Price basket for mobile service (US$/month) — 12.0 13.0
Price basket for Internet service (US$/month) — 31.0 22.8
Price of call to United States (US$ for 3 minutes) 0.56 0.32 0.81
Trade
ICT goods exports (% of total goods exports) 22.9 18.9 15.2
ICT goods imports (% of total goods imports) 24.1 19.8 14.6
ICT service exports (% of total service exports) 5.3 11.0 7.0
Applications
ICT expenditure (% of GDP) — 6.6 6.7
E-government Web measure indexc — 0.79 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 49.7 1,105.2 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
New Zealand group

2000 2007 2007

Economic and social context
Population (total, million) 4 4 1,056
Urban population (% of total) 86 86 78
GNI per capita, World Bank Atlas method (current US$) 13,460 27,080 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.5 3.4 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 99 108 92

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.4 3.0 3.1
Mobile and fixed-line subscribers per employee 630 598 747
Telecommunications investment (% of revenue) 16.2 19.9 14.3

Sector performance
Access
Telephone lines (per 100 people) 47.5 41.3 50.0
Mobile cellular subscriptions (per 100 people) 40.0 100.5 100.4
Internet subscribers (per 100 people) 13.0 34.3 25.8
Personal computers (per 100 people) 35.8 52.6 67.4
Households with a television set (%) 98 99 98
Usage
International voice traffic (minutes/person/month)b 30.8 25.8 14.0
Mobile telephone usage (minutes/user/month) 87 74 353
Internet users (per 100 people) 47.5 69.2 65.7
Quality
Population covered by mobile cellular network (%) 97 98 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.9 58.9 82.6
International Internet bandwidth (bits/second/person) 65 4,544 18,242
Affordability
Price basket for residential fixed line (US$/month) 17.0 28.6 26.1
Price basket for mobile service (US$/month) — 13.0 13.0
Price basket for Internet service (US$/month) — 7.3 22.8
Price of call to United States (US$ for 3 minutes) 0.80 1.30 0.81
Trade
ICT goods exports (% of total goods exports) 2.2 2.3 15.2
ICT goods imports (% of total goods imports) 12.6 9.7 14.6
ICT service exports (% of total service exports) 6.2 5.4 7.0
Applications
ICT expenditure (% of GDP) — 5.7 6.7
E-government Web measure indexc — 0.64 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 156.9 980.2 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Latin America &
Lower-middle- the Caribbean 

Nicaragua income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 5 6 3,435 561
Urban population (% of total) 55 56 42 78
GNI per capita, World Bank Atlas method (current US$) 730 990 1,905 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.0 3.4 8.0 3.6
Adult literacy rate (% of ages 15 and older) 77 78 83 91
Gross primary, secondary, tertiary school enrollment (%) 70 71 68 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Private
Level of competitiona

International long distance service M C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.6 3.7 3.1 3.8
Mobile and fixed-line subscribers per employee 114 334 624 530
Telecommunications investment (% of revenue) 5.9 24.0 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 3.2 4.5 15.3 18.1
Mobile cellular subscriptions (per 100 people) 1.8 37.9 38.9 67.0
Internet subscribers (per 100 people) 0.3 0.4 6.0 4.5
Personal computers (per 100 people) 2.3 4.0 4.6 11.3
Households with a television set (%) 59 60 79 84
Usage
International voice traffic (minutes/person/month)b 2.9 5.4 — —
Mobile telephone usage (minutes/user/month) — — 322 116
Internet users (per 100 people) 1.0 2.8 12.4 26.9
Quality
Population covered by mobile cellular network (%) — 70 80 91
Fixed broadband subscribers (% of total Internet subscrib.) 4.5 80.6 40.4 81.7
International Internet bandwidth (bits/second/person) 1 144 199 1,126
Affordability
Price basket for residential fixed line (US$/month) 17.7 9.2 7.2 9.5
Price basket for mobile service (US$/month) — 15.1 9.8 10.4
Price basket for Internet service (US$/month) — 26.6 16.7 25.7
Price of call to United States (US$ for 3 minutes) 3.20 3.15 2.08 1.21
Trade
ICT goods exports (% of total goods exports) 0.1 0.2 20.6 11.4
ICT goods imports (% of total goods imports) 4.1 7.3 20.2 15.9
ICT service exports (% of total service exports) 11.3 8.2 15.6 4.7
Applications
ICT expenditure (% of GDP) — — 6.5 4.9
E-government Web measure indexc — 0.29 0.33 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 1.2 6.7 1.8 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Niger

World Bank • ICT at a Glance

Low-income Sub-Saharan
Niger group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 11 14 1,296 800
Urban population (% of total) 16 16 32 36
GNI per capita, World Bank Atlas method (current US$) 170 280 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.4 3.9 5.6 5.1
Adult literacy rate (% of ages 15 and older) 9 29 64 62
Gross primary, secondary, tertiary school enrollment (%) 15 23 51 51

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service C M

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 0.9 2.2 3.3 4.7
Mobile and fixed-line subscribers per employee 16 328 301 499
Telecommunications investment (% of revenue) — — — —

Sector performance
Access
Telephone lines (per 100 people) 0.2 0.2 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.0 6.3 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.0 0.8 1.2
Personal computers (per 100 people) 0.0 0.1 1.5 1.8
Households with a television set (%) 5 7 16 18
Usage
International voice traffic (minutes/person/month)b 0.1 0.2 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.0 0.3 5.2 4.4
Quality
Population covered by mobile cellular network (%) 13 45 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 5.9 3.4 3.1
International Internet bandwidth (bits/second/person) 0 2 26 36
Affordability
Price basket for residential fixed line (US$/month) 9.4 12.6 5.7 12.6
Price basket for mobile service (US$/month) — 15.0 11.2 11.6
Price basket for Internet service (US$/month) — 84.5 29.2 43.1
Price of call to United States (US$ for 3 minutes) 9.03 — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.2 0.4 1.4 1.1
ICT goods imports (% of total goods imports) 2.0 4.4 6.7 8.2
ICT service exports (% of total service exports) 0.5 32.8 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.07 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.3 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Nigeria group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 125 148 1,296 800
Urban population (% of total) 43 48 32 36
GNI per capita, World Bank Atlas method (current US$) 270 920 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.7 6.6 5.6 5.1
Adult literacy rate (% of ages 15 and older) — 72 64 62
Gross primary, secondary, tertiary school enrollment (%) 49 56 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M P
Mobile telephone service C P
Internet service C P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 0.8 3.1 3.3 4.7
Mobile and fixed-line subscribers per employee 50 256 301 499
Telecommunications investment (% of revenue) 37.2 0.4 — —

Sector performance
Access
Telephone lines (per 100 people) 0.4 1.1 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.0 27.3 21.5 23.0
Internet subscribers (per 100 people) 0.0 1.4 0.8 1.2
Personal computers (per 100 people) 0.6 0.8 1.5 1.8
Households with a television set (%) 26 26 16 18
Usage
International voice traffic (minutes/person/month)b 0.2 — — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 6.8 5.2 4.4
Quality
Population covered by mobile cellular network (%) 38 60 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 3.4 3.1
International Internet bandwidth (bits/second/person) 0 5 26 36
Affordability
Price basket for residential fixed line (US$/month) — 7.4 5.7 12.6
Price basket for mobile service (US$/month) — 16.3 11.2 11.6
Price basket for Internet service (US$/month) — 40.8 29.2 43.1
Price of call to United States (US$ for 3 minutes) 7.15 1.49 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.0 0.0 1.4 1.1
ICT goods imports (% of total goods imports) 3.4 6.9 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — 3.4 — —
E-government Web measure indexc — 0.22 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.0 0.8 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
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2000 2007 2007

Economic and social context
Population (total, million) 4 5 1,056
Urban population (% of total) 76 77 78
GNI per capita, World Bank Atlas method (current US$) 35,870 77,370 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.6 2.4 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 98 99 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service C C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.4 1.4 3.1
Mobile and fixed-line subscribers per employee 251 445 747
Telecommunications investment (% of revenue) 89.3 — 14.3

Sector performance
Access
Telephone lines (per 100 people) 53.5 42.3 50.0
Mobile cellular subscriptions (per 100 people) 71.8 110.2 100.4
Internet subscribers (per 100 people) 26.2 34.1 25.8
Personal computers (per 100 people) 49.0 62.9 67.4
Households with a television set (%) 97 97 98
Usage
International voice traffic (minutes/person/month)b 17.7 16.1 14.0
Mobile telephone usage (minutes/user/month) 163 232 353
Internet users (per 100 people) 26.7 84.8 65.7
Quality
Population covered by mobile cellular network (%) 96 — 99
Fixed broadband subscribers (% of total Internet subscrib.) 2.0 89.6 82.6
International Internet bandwidth (bits/second/person) 875 26,904 18,242
Affordability
Price basket for residential fixed line (US$/month) 25.4 37.9 26.1
Price basket for mobile service (US$/month) — 15.8 13.0
Price basket for Internet service (US$/month) — 34.6 22.8
Price of call to United States (US$ for 3 minutes) 0.40 — 0.81
Trade
ICT goods exports (% of total goods exports) 2.4 1.8 15.2
ICT goods imports (% of total goods imports) 10.6 9.7 14.6
ICT service exports (% of total service exports) 5.4 4.2 7.0
Applications
ICT expenditure (% of GDP) — 4.4 6.7
E-government Web measure indexc — 0.95 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 81.8 845.0 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
Oman group

2000 2007 2007

Economic and social context
Population (total, million) 2 3 1,056
Urban population (% of total) 72 72 78
GNI per capita, World Bank Atlas method (current US$) 6,720 12,860 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.2 4.7 2.4
Adult literacy rate (% of ages 15 and older) — 84 99
Gross primary, secondary, tertiary school enrollment (%) 68 67 92

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M M
Mobile telephone service M P
Internet service — M

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.9 2.7 3.1
Mobile and fixed-line subscribers per employee 186 858 747
Telecommunications investment (% of revenue) 19.0 63.9 14.3

Sector performance
Access
Telephone lines (per 100 people) 9.2 10.3 50.0
Mobile cellular subscriptions (per 100 people) 6.7 96.2 100.4
Internet subscribers (per 100 people) 1.0 2.7 25.8
Personal computers (per 100 people) 3.3 7.1 67.4
Households with a television set (%) 79 79 98
Usage
International voice traffic (minutes/person/month)b 9.2 3.1 14.0
Mobile telephone usage (minutes/user/month) — — 353
Internet users (per 100 people) 3.7 13.1 65.7
Quality
Population covered by mobile cellular network (%) 91 96 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 28.9 82.6
International Internet bandwidth (bits/second/person) 16 142 18,242
Affordability
Price basket for residential fixed line (US$/month) 13.1 8.9 26.1
Price basket for mobile service (US$/month) — 5.5 13.0
Price basket for Internet service (US$/month) — 14.5 22.8
Price of call to United States (US$ for 3 minutes) 7.89 1.87 0.81
Trade
ICT goods exports (% of total goods exports) 0.6 0.8 15.2
ICT goods imports (% of total goods imports) 3.7 3.8 14.6
ICT service exports (% of total service exports) — — 7.0
Applications
ICT expenditure (% of GDP) — — 6.7
E-government Web measure indexc — 0.48 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 0.8 12.1 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income South Asia
Pakistan group Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 138 162 1,296 1,522
Urban population (% of total) 33 36 32 29
GNI per capita, World Bank Atlas method (current US$) 490 860 574 880
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.0 5.6 5.6 7.3
Adult literacy rate (% of ages 15 and older) 43 54 64 63
Gross primary, secondary, tertiary school enrollment (%) 37 40 51 60

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.8 2.7 3.3 2.1
Mobile and fixed-line subscribers per employee 50 50 301 660
Telecommunications investment (% of revenue) 19.5 1.7 — —

Sector performance
Access
Telephone lines (per 100 people) 2.2 3.0 4.0 3.2
Mobile cellular subscriptions (per 100 people) 0.2 38.7 21.5 22.8
Internet subscribers (per 100 people) 0.1 2.2 0.8 1.3
Personal computers (per 100 people) 0.4 — 1.5 3.3
Households with a television set (%) 37 47 16 42
Usage
International voice traffic (minutes/person/month)b 0.6 0.9 — —
Mobile telephone usage (minutes/user/month) — 154 — 364
Internet users (per 100 people) 1.4 10.8 5.2 6.6
Quality
Population covered by mobile cellular network (%) 27 90 54 61
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 1.3 3.4 18.9
International Internet bandwidth (bits/second/person) 0 44 26 31
Affordability
Price basket for residential fixed line (US$/month) 6.9 4.1 5.7 4.0
Price basket for mobile service (US$/month) — 2.4 11.2 2.4
Price basket for Internet service (US$/month) — 9.4 29.2 8.0
Price of call to United States (US$ for 3 minutes) 3.60 1.03 2.00 2.02
Trade
ICT goods exports (% of total goods exports) — 0.5 1.4 1.2
ICT goods imports (% of total goods imports) — 7.2 6.7 8.1
ICT service exports (% of total service exports) 15.4 6.8 — 39.0
Applications
ICT expenditure (% of GDP) — 5.6 — 5.7
E-government Web measure indexc — 0.42 0.11 0.37
Secure Internet servers (per 1 million people, Dec. 2008) 0.0 0.5 0.5 1.1
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Latin America &
Upper-middle- the Caribbean 

Panama income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 3 3 824 561
Urban population (% of total) 66 72 75 78
GNI per capita, World Bank Atlas method (current US$) 3,740 5,500 7,107 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.0 6.0 4.3 3.6
Adult literacy rate (% of ages 15 and older) 92 93 94 91
Gross primary, secondary, tertiary school enrollment (%) 76 80 82 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.8 3.5 3.3 3.8
Mobile and fixed-line subscribers per employee 153 229 566 530
Telecommunications investment (% of revenue) — — — —

Sector performance
Access
Telephone lines (per 100 people) 14.5 14.8 22.6 18.1
Mobile cellular subscriptions (per 100 people) 13.9 90.1 84.1 67.0
Internet subscribers (per 100 people) 1.5 5.0 9.4 4.5
Personal computers (per 100 people) 3.6 4.6 12.4 11.3
Households with a television set (%) 78 87 92 84
Usage
International voice traffic (minutes/person/month)b 4.6 5.5 — —
Mobile telephone usage (minutes/user/month) — — 137 116
Internet users (per 100 people) 6.6 22.3 26.6 26.9
Quality
Population covered by mobile cellular network (%) 74 81 95 91
Fixed broadband subscribers (% of total Internet subscrib.) 16.0 86.9 47.8 81.7
International Internet bandwidth (bits/second/person) 112 15,977 1,185 1,126
Affordability
Price basket for residential fixed line (US$/month) — 10.3 10.6 9.5
Price basket for mobile service (US$/month) — 16.7 10.9 10.4
Price basket for Internet service (US$/month) — 38.5 16.4 25.7
Price of call to United States (US$ for 3 minutes) 4.36 — 1.55 1.21
Trade
ICT goods exports (% of total goods exports) 0.4 0.0 13.5 11.4
ICT goods imports (% of total goods imports) 8.2 6.7 16.2 15.9
ICT service exports (% of total service exports) — 4.6 4.6 4.7
Applications
ICT expenditure (% of GDP) — 5.9 5.2 4.9
E-government Web measure indexc — 0.41 0.37 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 9.6 86.9 26.2 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Papua New Low-income East Asia & 
Guinea group Pacific Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 5 6 1,296 1,912
Urban population (% of total) 13 13 32 43
GNI per capita, World Bank Atlas method (current US$) 620 850 574 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) -0.8 2.3 5.6 9.0
Adult literacy rate (% of ages 15 and older) 57 58 64 93
Gross primary, secondary, tertiary school enrollment (%) 41 41 51 69

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service M M
Internet service P P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.3 — 3.3 3.0
Mobile and fixed-line subscribers per employee 41 — 301 546
Telecommunications investment (% of revenue) 82.6 — — —

Sector performance
Access
Telephone lines (per 100 people) 1.2 0.9 4.0 23.1
Mobile cellular subscriptions (per 100 people) 0.2 4.7 21.5 43.7
Internet subscribers (per 100 people) 0.5 — 0.8 9.3
Personal computers (per 100 people) 5.2 6.4 1.5 5.6
Households with a television set (%) 8 10 16 53
Usage
International voice traffic (minutes/person/month)b 0.7 — — 0.8
Mobile telephone usage (minutes/user/month) — — — 333
Internet users (per 100 people) 0.8 1.8 5.2 14.6
Quality
Population covered by mobile cellular network (%) — — 54 93
Fixed broadband subscribers (% of total Internet subscrib.) — — 3.4 41.8
International Internet bandwidth (bits/second/person) 1 1 26 247
Affordability
Price basket for residential fixed line (US$/month) 20.1 4.9 5.7 5.8
Price basket for mobile service (US$/month) — 14.6 11.2 5.0
Price basket for Internet service (US$/month) — 25.1 29.2 14.4
Price of call to United States (US$ for 3 minutes) 4.32 — 2.00 1.16
Trade
ICT goods exports (% of total goods exports) 0.0 0.1 1.4 30.9
ICT goods imports (% of total goods imports) 3.6 4.1 6.7 28.1
ICT service exports (% of total service exports) — 2.2 — 5.2
Applications
ICT expenditure (% of GDP) — — — 7.3
E-government Web measure indexc — 0.09 0.11 0.18
Secure Internet servers (per 1 million people, Dec. 2008) — 1.1 0.5 1.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Number per 100 people 

2000 2002 2004 2006 2007

Latin America &
Lower-middle- the Caribbean 

Paraguay income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 5 6 3,435 561
Urban population (% of total) 55 60 42 78
GNI per capita, World Bank Atlas method (current US$) 1,350 1,710 1,905 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 0.1 3.3 8.0 3.6
Adult literacy rate (% of ages 15 and older) — 95 83 91
Gross primary, secondary, tertiary school enrollment (%) 70 69 68 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.6 4.8 3.1 3.8
Mobile and fixed-line subscribers per employee 123 799 624 530
Telecommunications investment (% of revenue) 26.3 — 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 5.3 6.4 15.3 18.1
Mobile cellular subscriptions (per 100 people) 15.4 76.7 38.9 67.0
Internet subscribers (per 100 people) 0.5 1.2 6.0 4.5
Personal computers (per 100 people) 1.3 7.8 4.6 11.3
Households with a television set (%) 75 79 79 84
Usage
International voice traffic (minutes/person/month)b 1.6 2.9 — —
Mobile telephone usage (minutes/user/month) 62 231 322 116
Internet users (per 100 people) 0.7 8.7 12.4 26.9
Quality
Population covered by mobile cellular network (%) — — 80 91
Fixed broadband subscribers (% of total Internet subscrib.) 0.5 69.4 40.4 81.7
International Internet bandwidth (bits/second/person) 2 163 199 1,126
Affordability
Price basket for residential fixed line (US$/month) 18.0 6.4 7.2 9.5
Price basket for mobile service (US$/month) — 3.4 9.8 10.4
Price basket for Internet service (US$/month) — 12.5 16.7 25.7
Price of call to United States (US$ for 3 minutes) 0.97 0.90 2.08 1.21
Trade
ICT goods exports (% of total goods exports) 0.2 0.4 20.6 11.4
ICT goods imports (% of total goods imports) 11.1 28.6 20.2 15.9
ICT service exports (% of total service exports) 1.8 2.2 15.6 4.7
Applications
ICT expenditure (% of GDP) — — 6.5 4.9
E-government Web measure indexc — 0.44 0.33 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 0.7 5.6 1.8 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Latin America &
Lower-middle- the Caribbean 

Peru income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 26 28 3,435 561
Urban population (% of total) 71 71 42 78
GNI per capita, World Bank Atlas method (current US$) 2,080 3,410 1,905 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.4 5.4 8.0 3.6
Adult literacy rate (% of ages 15 and older) — 90 83 91
Gross primary, secondary, tertiary school enrollment (%) 88 86 68 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.7 2.9 3.1 3.8
Mobile and fixed-line subscribers per employee 473 624 624 530
Telecommunications investment (% of revenue) 22.2 16.6 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 6.7 9.6 15.3 18.1
Mobile cellular subscriptions (per 100 people) 5.0 55.3 38.9 67.0
Internet subscribers (per 100 people) 0.5 3.7 6.0 4.5
Personal computers (per 100 people) 4.1 10.3 4.6 11.3
Households with a television set (%) 67 73 79 84
Usage
International voice traffic (minutes/person/month)b 1.8 8.3 — —
Mobile telephone usage (minutes/user/month) — 73 322 116
Internet users (per 100 people) 3.1 27.4 12.4 26.9
Quality
Population covered by mobile cellular network (%) — 92 80 91
Fixed broadband subscribers (% of total Internet subscrib.) 0.8 47.1 40.4 81.7
International Internet bandwidth (bits/second/person) 4 2,704 199 1,126
Affordability
Price basket for residential fixed line (US$/month) 18.9 18.8 7.2 9.5
Price basket for mobile service (US$/month) — 23.0 9.8 10.4
Price basket for Internet service (US$/month) — 23.2 16.7 25.7
Price of call to United States (US$ for 3 minutes) 2.08 1.80 2.08 1.21
Trade
ICT goods exports (% of total goods exports) 0.4 0.1 20.6 11.4
ICT goods imports (% of total goods imports) 10.1 8.0 20.2 15.9
ICT service exports (% of total service exports) 5.8 2.6 15.6 4.7
Applications
ICT expenditure (% of GDP) — 3.9 6.5 4.9
E-government Web measure indexc — 0.57 0.33 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 1.3 10.2 1.8 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Lower-middle- East Asia &
Philippines income group Pacific Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 76 88 3,435 1,912
Urban population (% of total) 59 64 42 43
GNI per capita, World Bank Atlas method (current US$) 1,050 1,620 1,905 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.5 5.1 8.0 9.0
Adult literacy rate (% of ages 15 and older) 93 93 83 93
Gross primary, secondary, tertiary school enrollment (%) 79 81 68 69

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.9 4.4 3.1 3.0
Mobile and fixed-line subscribers per employee 482 1,555 624 546
Telecommunications investment (% of revenue) 47.4 24.4 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 4.0 4.5 15.3 23.1
Mobile cellular subscriptions (per 100 people) 8.5 58.9 38.9 43.7
Internet subscribers (per 100 people) 0.5 2.8 6.0 9.3
Personal computers (per 100 people) 1.9 7.3 4.6 5.6
Households with a television set (%) 53 63 79 53
Usage
International voice traffic (minutes/person/month)b 2.3 2.4 — 0.8
Mobile telephone usage (minutes/user/month) — — 322 333
Internet users (per 100 people) 2.0 6.0 12.4 14.6
Quality
Population covered by mobile cellular network (%) 70 99 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 19.8 40.4 41.8
International Internet bandwidth (bits/second/person) 2 114 199 247
Affordability
Price basket for residential fixed line (US$/month) 12.3 13.3 7.2 5.8
Price basket for mobile service (US$/month) — 5.3 9.8 5.0
Price basket for Internet service (US$/month) — 2.2 16.7 14.4
Price of call to United States (US$ for 3 minutes) 2.07 1.20 2.08 1.16
Trade
ICT goods exports (% of total goods exports) 69.4 29.1 20.6 30.9
ICT goods imports (% of total goods imports) 42.7 20.6 20.2 28.1
ICT service exports (% of total service exports) 7.6 7.0 15.6 5.2
Applications
ICT expenditure (% of GDP) — 5.7 6.5 7.3
E-government Web measure indexc — 0.51 0.33 0.18
Secure Internet servers (per 1 million people, Dec. 2008) 0.9 4.6 1.8 1.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Europe &
Upper-middle- Central Asia

Poland income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 38 38 824 446
Urban population (% of total) 62 61 75 64
GNI per capita, World Bank Atlas method (current US$) 4,570 9,850 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.4 4.1 4.3 6.1
Adult literacy rate (% of ages 15 and older) — 99 94 98
Gross primary, secondary, tertiary school enrollment (%) 86 87 82 82

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M M
Mobile telephone service P C
Internet service C —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.1 3.7 3.3 2.9
Mobile and fixed-line subscribers per employee 256 566 566 532
Telecommunications investment (% of revenue) 19.4 19.2 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 28.5 27.1 22.6 25.7
Mobile cellular subscriptions (per 100 people) 17.5 108.6 84.1 95.0
Internet subscribers (per 100 people) 2.4 10.5 9.4 13.6
Personal computers (per 100 people) 6.9 16.9 12.4 10.6
Households with a television set (%) 96 89 92 96
Usage
International voice traffic (minutes/person/month)b 4.2 5.1 — —
Mobile telephone usage (minutes/user/month) 161 101 137 154
Internet users (per 100 people) 7.3 44.0 26.6 21.4
Quality
Population covered by mobile cellular network (%) 95 99 95 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 86.0 47.8 32.5
International Internet bandwidth (bits/second/person) 20 2,748 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) 14.0 21.0 10.6 5.8
Price basket for mobile service (US$/month) — 7.6 10.9 11.8
Price basket for Internet service (US$/month) — 11.7 16.4 12.0
Price of call to United States (US$ for 3 minutes) 2.92 1.35 1.55 1.63
Trade
ICT goods exports (% of total goods exports) 4.5 5.6 13.5 1.8
ICT goods imports (% of total goods imports) 10.5 9.6 16.2 7.0
ICT service exports (% of total service exports) 2.8 4.0 4.6 5.0
Applications
ICT expenditure (% of GDP) — 6.0 5.2 5.0
E-government Web measure indexc — 0.54 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 8.5 84.7 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

High-income
Portugal group

2000 2007 2007

Economic and social context
Population (total, million) 10 11 1,056
Urban population (% of total) 54 59 78
GNI per capita, World Bank Atlas method (current US$) 11,590 18,950 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.2 0.9 2.4
Adult literacy rate (% of ages 15 and older) — 95 99
Gross primary, secondary, tertiary school enrollment (%) 92 90 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Private
Level of competitiona

International long distance service C C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.5 4.5 3.1
Mobile and fixed-line subscribers per employee 594 1,365 747
Telecommunications investment (% of revenue) 22.7 16.4 14.3

Sector performance
Access
Telephone lines (per 100 people) 42.3 39.5 50.0
Mobile cellular subscriptions (per 100 people) 65.2 126.8 100.4
Internet subscribers (per 100 people) 6.3 15.2 25.8
Personal computers (per 100 people) 10.3 17.2 67.4
Households with a television set (%) 100 99 98
Usage
International voice traffic (minutes/person/month)b 11.4 14.8 14.0
Mobile telephone usage (minutes/user/month) 133 120 353
Internet users (per 100 people) 16.4 40.1 65.7
Quality
Population covered by mobile cellular network (%) 99 99 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 94.6 82.6
International Internet bandwidth (bits/second/person) 49 4,790 18,242
Affordability
Price basket for residential fixed line (US$/month) 17.4 31.8 26.1
Price basket for mobile service (US$/month) — 23.1 13.0
Price basket for Internet service (US$/month) — 38.1 22.8
Price of call to United States (US$ for 3 minutes) 0.83 1.04 0.81
Trade
ICT goods exports (% of total goods exports) 7.8 9.0 15.2
ICT goods imports (% of total goods imports) 9.0 9.3 14.6
ICT service exports (% of total service exports) 2.7 4.8 7.0
Applications
ICT expenditure (% of GDP) — 5.7 6.7
E-government Web measure indexc — 0.60 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 13.4 115.2 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

High-income
Puerto Rico group

2000 2007 2007

Economic and social context
Population (total, million) 4 4 1,056
Urban population (% of total) 95 98 78
GNI per capita, World Bank Atlas method (current US$) 10,560 — 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.4 — 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) — — 92

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator — —
Level of competitiona

International long distance service — —
Mobile telephone service — —
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.2 — 3.1
Mobile and fixed-line subscribers per employee 387 — 747
Telecommunications investment (% of revenue) — — 14.3

Sector performance
Access
Telephone lines (per 100 people) 34.0 26.5 50.0
Mobile cellular subscriptions (per 100 people) 24.3 85.7 100.4
Internet subscribers (per 100 people) 6.6 — 25.8
Personal computers (per 100 people) 0.7 0.8 67.4
Households with a television set (%) 87 97 98
Usage
International voice traffic (minutes/person/month)b — — 14.0
Mobile telephone usage (minutes/user/month) — 1,758 353
Internet users (per 100 people) 10.5 25.4 65.7
Quality
Population covered by mobile cellular network (%) — 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 8.9 — 82.6
International Internet bandwidth (bits/second/person) 20 511 18,242
Affordability
Price basket for residential fixed line (US$/month) — 33.5 26.1
Price basket for mobile service (US$/month) — — 13.0
Price basket for Internet service (US$/month) — — 22.8
Price of call to United States (US$ for 3 minutes) — — 0.81
Trade
ICT goods exports (% of total goods exports) — — 15.2
ICT goods imports (% of total goods imports) — — 14.6
ICT service exports (% of total service exports) — — 7.0
Applications
ICT expenditure (% of GDP) — — 6.7
E-government Web measure indexc — — 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 16.4 53.6 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Europe &
Upper-middle- Central Asia

Romania income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 22 22 824 446
Urban population (% of total) 54 54 75 64
GNI per capita, World Bank Atlas method (current US$) 1,690 6,390 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –2.1 6.1 4.3 6.1
Adult literacy rate (% of ages 15 and older) 97 98 94 98
Gross primary, secondary, tertiary school enrollment (%) 68 77 82 82

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.3 3.5 3.3 2.9
Mobile and fixed-line subscribers per employee 151 617 566 532
Telecommunications investment (% of revenue) 67.8 21.5 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 17.4 19.8 22.6 25.7
Mobile cellular subscriptions (per 100 people) 11.1 106.2 84.1 95.0
Internet subscribers (per 100 people) 1.7 10.0 9.4 13.6
Personal computers (per 100 people) 3.2 19.2 12.4 10.6
Households with a television set (%) 90 90 92 96
Usage
International voice traffic (minutes/person/month)b 2.9 3.4 — —
Mobile telephone usage (minutes/user/month) — 289 137 154
Internet users (per 100 people) 3.6 23.9 26.6 21.4
Quality
Population covered by mobile cellular network (%) 97 98 95 92
Fixed broadband subscribers (% of total Internet subscrib.) 4.3 90.5 47.8 32.5
International Internet bandwidth (bits/second/person) 4 2,945 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) 10.6 7.2 10.6 5.8
Price basket for mobile service (US$/month) — 10.5 10.9 11.8
Price basket for Internet service (US$/month) — 17.0 16.4 12.0
Price of call to United States (US$ for 3 minutes) 2.49 0.82 1.55 1.63
Trade
ICT goods exports (% of total goods exports) 5.3 3.1 13.5 1.8
ICT goods imports (% of total goods imports) 12.0 7.6 16.2 7.0
ICT service exports (% of total service exports) 10.8 16.3 4.6 5.0
Applications
ICT expenditure (% of GDP) — 5.3 5.2 5.0
E-government Web measure indexc — 0.41 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 2.4 15.5 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Europe &
Russian Upper-middle- Central Asia

Federation income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 146 142 824 446
Urban population (% of total) 73 73 75 64
GNI per capita, World Bank Atlas method (current US$) 1,710 7,530 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 1.2 6.6 4.3 6.1
Adult literacy rate (% of ages 15 and older) 99 100 94 98
Gross primary, secondary, tertiary school enrollment (%) — 89 82 82

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service P P
Mobile telephone service C C
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.0 2.6 3.3 2.9
Mobile and fixed-line subscribers per employee 83 439 566 532
Telecommunications investment (% of revenue) 11.5 — — 22.0

Sector performance
Access
Telephone lines (per 100 people) 21.9 31.1 22.6 25.7
Mobile cellular subscriptions (per 100 people) 2.2 114.9 84.1 95.0
Internet subscribers (per 100 people) 0.3 21.5 9.4 13.6
Personal computers (per 100 people) 6.4 13.3 12.4 10.6
Households with a television set (%) 98 98 92 96
Usage
International voice traffic (minutes/person/month)b 1.1 — — —
Mobile telephone usage (minutes/user/month) 137 195 137 154
Internet users (per 100 people) 2.0 21.1 26.6 21.4
Quality
Population covered by mobile cellular network (%) — 95 95 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 13.1 47.8 32.5
International Internet bandwidth (bits/second/person) 21 573 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) — 9.5 10.6 5.8
Price basket for mobile service (US$/month) — 5.9 10.9 11.8
Price basket for Internet service (US$/month) — 13.2 16.4 12.0
Price of call to United States (US$ for 3 minutes) 2.56 2.03 1.55 1.63
Trade
ICT goods exports (% of total goods exports) 0.8 0.5 13.5 1.8
ICT goods imports (% of total goods imports) 5.6 10.1 16.2 7.0
ICT service exports (% of total service exports) 4.6 6.0 4.6 5.0
Applications
ICT expenditure (% of GDP) — 4.1 5.2 5.0
E-government Web measure indexc — 0.33 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 2.0 7.3 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Low-income Sub-Saharan
Rwanda group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 8 10 1,296 800
Urban population (% of total) 14 18 32 36
GNI per capita, World Bank Atlas method (current US$) 240 320 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 10.1 5.8 5.6 5.1
Adult literacy rate (% of ages 15 and older) 65 — 64 62
Gross primary, secondary, tertiary school enrollment (%) 48 51 51 51

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M P
Mobile telephone service M P
Internet service — C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.0 3.2 3.3 4.7
Mobile and fixed-line subscribers per employee 189 1,040 301 499
Telecommunications investment (% of revenue) 93.1 15.8 — —

Sector performance
Access
Telephone lines (per 100 people) 0.2 0.2 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.5 6.5 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.2
Personal computers (per 100 people) 0.1 0.3 1.5 1.8
Households with a television set (%) 2 2 16 18
Usage
International voice traffic (minutes/person/month)b — 0.9 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 1.1 5.2 4.4
Quality
Population covered by mobile cellular network (%) 50 90 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 45.6 3.4 3.1
International Internet bandwidth (bits/second/person) 0 16 26 36
Affordability
Price basket for residential fixed line (US$/month) 8.4 7.8 5.7 12.6
Price basket for mobile service (US$/month) — 11.5 11.2 11.6
Price basket for Internet service (US$/month) — 79.7 29.2 43.1
Price of call to United States (US$ for 3 minutes) 11.23 2.43 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.0 0.8 1.4 1.1
ICT goods imports (% of total goods imports) 9.3 8.0 6.7 8.2
ICT service exports (% of total service exports) — 1.9 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.27 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 0.3 0.5 2.9
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craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Saudi Arabia

World Bank • ICT at a Glance

High-income
Saudi Arabia group

2000 2007 2007

Economic and social context
Population (total, million) 21 24 1,056
Urban population (% of total) 80 83 78
GNI per capita, World Bank Atlas method (current US$) 8,140 15,470 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.3 4.1 2.4
Adult literacy rate (% of ages 15 and older) 79 85 99
Gross primary, secondary, tertiary school enrollment (%) — 76 92

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M C
Mobile telephone service M C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.4 3.0 3.1
Mobile and fixed-line subscribers per employee 189 933 747
Telecommunications investment (% of revenue) 33.9 20.8 14.3

Sector performance
Access
Telephone lines (per 100 people) 14.3 16.5 50.0
Mobile cellular subscriptions (per 100 people) 6.7 117.5 100.4
Internet subscribers (per 100 people) 1.0 7.6 25.8
Personal computers (per 100 people) 6.3 14.8 67.4
Households with a television set (%) 93 99 98
Usage
International voice traffic (minutes/person/month)b 7.3 18.0 14.0
Mobile telephone usage (minutes/user/month) — — 353
Internet users (per 100 people) 2.2 26.4 65.7
Quality
Population covered by mobile cellular network (%) 92 98 99
Fixed broadband subscribers (% of total Internet subscrib.) 3.5 12.1 82.6
International Internet bandwidth (bits/second/person) 16 510 18,242
Affordability
Price basket for residential fixed line (US$/month) 11.7 9.3 26.1
Price basket for mobile service (US$/month) — 9.7 13.0
Price basket for Internet service (US$/month) — 21.3 22.8
Price of call to United States (US$ for 3 minutes) 5.20 — 0.81
Trade
ICT goods exports (% of total goods exports) 0.1 0.3 15.2
ICT goods imports (% of total goods imports) 5.1 7.8 14.6
ICT service exports (% of total service exports) — — 7.0
Applications
ICT expenditure (% of GDP) — 4.7 6.7
E-government Web measure indexc — 0.46 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 0.5 8.3 662.6



Information and Communications for Development 2009 275

Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Senegal

World Bank • ICT at a Glance
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2000 2007 2007 2007

Economic and social context
Population (total, million) 10 12 1,296 800
Urban population (% of total) 41 42 32 36
GNI per capita, World Bank Atlas method (current US$) 490 830 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.4 4.5 5.6 5.1
Adult literacy rate (% of ages 15 and older) 39 42 64 62
Gross primary, secondary, tertiary school enrollment (%) 33 40 51 51

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 4.2 9.9 3.3 4.7
Mobile and fixed-line subscribers per employee 324 1,859 301 499
Telecommunications investment (% of revenue) 40.4 18.7 — —

Sector performance
Access
Telephone lines (per 100 people) 2.0 2.2 4.0 1.6
Mobile cellular subscriptions (per 100 people) 2.4 29.3 21.5 23.0
Internet subscribers (per 100 people) 0.1 0.3 0.8 1.2
Personal computers (per 100 people) 1.5 2.1 1.5 1.8
Households with a television set (%) 26 41 16 18
Usage
International voice traffic (minutes/person/month)b 1.4 2.2 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.4 6.6 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 85 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 97.5 3.4 3.1
International Internet bandwidth (bits/second/person) 3 137 26 36
Affordability
Price basket for residential fixed line (US$/month) 8.7 10.5 5.7 12.6
Price basket for mobile service (US$/month) — 9.0 11.2 11.6
Price basket for Internet service (US$/month) — 40.4 29.2 43.1
Price of call to United States (US$ for 3 minutes) 2.23 1.02 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.2 0.5 1.4 1.1
ICT goods imports (% of total goods imports) 3.2 4.0 6.7 8.2
ICT service exports (% of total service exports) 13.5 18.0 — 4.2
Applications
ICT expenditure (% of GDP) — 10.9 — —
E-government Web measure indexc — 0.31 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 1.0 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2007 2007 2007

Economic and social context
Population (total, million) 8 7 824 446
Urban population (% of total) 51 52 75 64
GNI per capita, World Bank Atlas method (current US$) 1,470 4,540 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 0.0 5.6 4.3 6.1
Adult literacy rate (% of ages 15 and older) — — 94 98
Gross primary, secondary, tertiary school enrollment (%) — — 82 82

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator — Mixed
Level of competitiona

International long distance service — P
Mobile telephone service — C
Internet service — C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.2 5.0 3.3 2.9
Mobile and fixed-line subscribers per employee 247 787 566 532
Telecommunications investment (% of revenue) 28.0 31.2 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 32.0 40.6 22.6 25.7
Mobile cellular subscriptions (per 100 people) 17.3 114.5 84.1 95.0
Internet subscribers (per 100 people) 0.4 13.7 9.4 13.6
Personal computers (per 100 people) 3.2 24.4 12.4 10.6
Households with a television set (%) 92 80 92 96
Usage
International voice traffic (minutes/person/month)b 11.3 12.0 — —
Mobile telephone usage (minutes/user/month) — 91 137 154
Internet users (per 100 people) 5.3 20.3 26.6 21.4
Quality
Population covered by mobile cellular network (%) 77 92 95 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 32.2 47.8 32.5
International Internet bandwidth (bits/second/person) 1 2,861 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) — 2.6 10.6 5.8
Price basket for mobile service (US$/month) — 5.8 10.9 11.8
Price basket for Internet service (US$/month) — 8.9 16.4 12.0
Price of call to United States (US$ for 3 minutes) — — 1.55 1.63
Trade
ICT goods exports (% of total goods exports) — — 13.5 1.8
ICT goods imports (% of total goods imports) — — 16.2 7.0
ICT service exports (% of total service exports) — — 4.6 5.0
Applications
ICT expenditure (% of GDP) — — 5.2 5.0
E-government Web measure indexc — 0.35 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) — 2.4 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2007 2007 2007

Economic and social context
Population (total, million) 5 6 1,296 800
Urban population (% of total) 36 37 32 36
GNI per capita, World Bank Atlas method (current US$) 140 260 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –5.0 11.2 5.6 5.1
Adult literacy rate (% of ages 15 and older) — 38 64 62
Gross primary, secondary, tertiary school enrollment (%) 45 74 51 51

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M P
Mobile telephone service C C
Internet service C P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) — — 3.3 4.7
Mobile and fixed-line subscribers per employee 31 — 301 499
Telecommunications investment (% of revenue) — — — —

Sector performance
Access
Telephone lines (per 100 people) 0.4 — 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.3 13.3 21.5 23.0
Internet subscribers (per 100 people) 0.0 — 0.8 1.2
Personal computers (per 100 people) — — 1.5 1.8
Households with a television set (%) 4 — 16 18
Usage
International voice traffic (minutes/person/month)b — — — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 0.2 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 70 54 56
Fixed broadband subscribers (% of total Internet subscrib.) — — 3.4 3.1
International Internet bandwidth (bits/second/person) 0 — 26 36
Affordability
Price basket for residential fixed line (US$/month) 3.0 — 5.7 12.6
Price basket for mobile service (US$/month) — 19.4 11.2 11.6
Price basket for Internet service (US$/month) — 10.7 29.2 43.1
Price of call to United States (US$ for 3 minutes) 2.74 — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) — — 1.4 1.1
ICT goods imports (% of total goods imports) — — 6.7 8.2
ICT service exports (% of total service exports) — 0.2 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.06 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.2 0.7 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Singapore

World Bank • ICT at a Glance

High-income
Singapore group

2000 2007 2007

Economic and social context
Population (total, million) 4 5 1,056
Urban population (% of total) 100 100 78
GNI per capita, World Bank Atlas method (current US$) 22,970 32,340 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.7 5.8 2.4
Adult literacy rate (% of ages 15 and older) 93 94 99
Gross primary, secondary, tertiary school enrollment (%) — — 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.4 2.9 3.1
Mobile and fixed-line subscribers per employee 584 — 747
Telecommunications investment (% of revenue) 14.9 12.6 14.3

Sector performance
Access
Telephone lines (per 100 people) 48.3 40.6 50.0
Mobile cellular subscriptions (per 100 people) 68.2 129.1 100.4
Internet subscribers (per 100 people) 21.2 42.2 25.8
Personal computers (per 100 people) 48.2 74.3 67.4
Households with a television set (%) 99 98 98
Usage
International voice traffic (minutes/person/month)b 53.7 127.6 14.0
Mobile telephone usage (minutes/user/month) 411 389 353
Internet users (per 100 people) 32.3 65.7 65.7
Quality
Population covered by mobile cellular network (%) 100 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 8.1 46.2 82.6
International Internet bandwidth (bits/second/person) 558 22,783 18,242
Affordability
Price basket for residential fixed line (US$/month) 6.2 7.0 26.1
Price basket for mobile service (US$/month) — 3.7 13.0
Price basket for Internet service (US$/month) — 17.7 22.8
Price of call to United States (US$ for 3 minutes) 0.68 0.69 0.81
Trade
ICT goods exports (% of total goods exports) 56.1 45.6 15.2
ICT goods imports (% of total goods imports) 44.4 38.3 14.6
ICT service exports (% of total service exports) 2.4 3.1 7.0
Applications
ICT expenditure (% of GDP) — 6.5 6.7
E-government Web measure indexc — 0.61 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 126.9 390.3 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Slovak High-income
Republic group

2000 2007 2007

Economic and social context
Population (total, million) 5 5 1,056
Urban population (% of total) 56 56 78
GNI per capita, World Bank Atlas method (current US$) 3,850 11,720 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.8 6.0 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 72 78 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.9 3.4 3.1
Mobile and fixed-line subscribers per employee 191 748 747
Telecommunications investment (% of revenue) 22.6 20.9 14.3

Sector performance
Access
Telephone lines (per 100 people) 31.5 21.3 50.0
Mobile cellular subscriptions (per 100 people) 23.1 112.4 100.4
Internet subscribers (per 100 people) 1.3 9.9 25.8
Personal computers (per 100 people) 13.7 51.4 67.4
Households with a television set (%) 96 78 98
Usage
International voice traffic (minutes/person/month)b 4.9 8.1 14.0
Mobile telephone usage (minutes/user/month) 148 84 353
Internet users (per 100 people) 9.4 55.9 65.7
Quality
Population covered by mobile cellular network (%) 98 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 88.6 82.6
International Internet bandwidth (bits/second/person) 41 5,555 18,242
Affordability
Price basket for residential fixed line (US$/month) 9.2 17.3 26.1
Price basket for mobile service (US$/month) — 12.2 13.0
Price basket for Internet service (US$/month) — 19.8 22.8
Price of call to United States (US$ for 3 minutes) 1.13 1.06 0.81
Trade
ICT goods exports (% of total goods exports) 3.9 13.2 15.2
ICT goods imports (% of total goods imports) 7.8 10.3 14.6
ICT service exports (% of total service exports) 4.6 6.6 7.0
Applications
ICT expenditure (% of GDP) — 6.0 6.7
E-government Web measure indexc — 0.47 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 14.7 57.9 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Slovenia

World Bank • ICT at a Glance

High-income
Slovenia group

2000 2007 2007

Economic and social context
Population (total, million) 2 2 1,056
Urban population (% of total) 51 49 78
GNI per capita, World Bank Atlas method (current US$) 11,090 21,510 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.4 4.3 2.4
Adult literacy rate (% of ages 15 and older) — 100 99
Gross primary, secondary, tertiary school enrollment (%) 87 94 92

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.8 3.2 3.1
Mobile and fixed-line subscribers per employee 541 587 747
Telecommunications investment (% of revenue) 97.6 29.5 14.3

Sector performance
Access
Telephone lines (per 100 people) 39.5 42.5 50.0
Mobile cellular subscriptions (per 100 people) 61.1 95.6 100.4
Internet subscribers (per 100 people) 7.0 20.7 25.8
Personal computers (per 100 people) 27.6 42.5 67.4
Households with a television set (%) 92 97 98
Usage
International voice traffic (minutes/person/month)b — 7.6 14.0
Mobile telephone usage (minutes/user/month) — 134 353
Internet users (per 100 people) 15.1 52.6 65.7
Quality
Population covered by mobile cellular network (%) 98 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 2.0 82.6 82.6
International Internet bandwidth (bits/second/person) 95 6,720 18,242
Affordability
Price basket for residential fixed line (US$/month) 10.1 19.5 26.1
Price basket for mobile service (US$/month) — 10.1 13.0
Price basket for Internet service (US$/month) — 18.8 22.8
Price of call to United States (US$ for 3 minutes) 0.81 0.65 0.81
Trade
ICT goods exports (% of total goods exports) 4.6 3.0 15.2
ICT goods imports (% of total goods imports) 6.9 5.3 14.6
ICT service exports (% of total service exports) 4.2 5.2 7.0
Applications
ICT expenditure (% of GDP) — 4.7 6.7
E-government Web measure indexc — 0.50 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 51.2 170.1 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Somalia group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 7 9 1,296 800
Urban population (% of total) 33 36 32 36
GNI per capita, World Bank Atlas method (current US$) — — 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) — — 5.6 5.1
Adult literacy rate (% of ages 15 and older) — — 64 62
Gross primary, secondary, tertiary school enrollment (%) — — 51 51

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service — —
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) — — 3.3 4.7
Mobile and fixed-line subscribers per employee — — 301 499
Telecommunications investment (% of revenue) — — — —

Sector performance
Access
Telephone lines (per 100 people) 0.4 1.1 4.0 1.6
Mobile cellular subscriptions (per 100 people) 1.1 6.9 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.2
Personal computers (per 100 people) 0.1 0.9 1.5 1.8
Households with a television set (%) 8 8 16 18
Usage
International voice traffic (minutes/person/month)b — — — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.2 1.1 5.2 4.4
Quality
Population covered by mobile cellular network (%) — — 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 3.4 3.1
International Internet bandwidth (bits/second/person) 0 0 26 36
Affordability
Price basket for residential fixed line (US$/month) — — 5.7 12.6
Price basket for mobile service (US$/month) — 5.1 11.2 11.6
Price basket for Internet service (US$/month) — — 29.2 43.1
Price of call to United States (US$ for 3 minutes) — — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) — — 1.4 1.1
ICT goods imports (% of total goods imports) — — 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.00 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.1 0.5 2.9
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craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

South Africa

World Bank • ICT at a Glance

Upper-middle- Sub-Saharan
South Africa income group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 44 48 824 800
Urban population (% of total) 57 60 75 36
GNI per capita, World Bank Atlas method (current US$) 3,050 5,720 7,107 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.5 4.3 4.3 5.1
Adult literacy rate (% of ages 15 and older) — 88 94 62
Gross primary, secondary, tertiary school enrollment (%) 76 77 82 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service C P
Internet service — C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 5.1 7.5 3.3 4.7
Mobile and fixed-line subscribers per employee 264 1,145 566 499
Telecommunications investment (% of revenue) 25.5 9.8 — —

Sector performance
Access
Telephone lines (per 100 people) 11.3 9.7 22.6 1.6
Mobile cellular subscriptions (per 100 people) 19.0 88.4 84.1 23.0
Internet subscribers (per 100 people) 1.6 9.1 9.4 1.2
Personal computers (per 100 people) 6.6 8.5 12.4 1.8
Households with a television set (%) 55 59 92 18
Usage
International voice traffic (minutes/person/month)b 2.1 — — —
Mobile telephone usage (minutes/user/month) — 106 137 —
Internet users (per 100 people) 5.5 8.3 26.6 4.4
Quality
Population covered by mobile cellular network (%) 92 100 95 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.3 3.9 47.8 3.1
International Internet bandwidth (bits/second/person) 8 71 1,185 36
Affordability
Price basket for residential fixed line (US$/month) 13.3 20.8 10.6 12.6
Price basket for mobile service (US$/month) — 13.9 10.9 11.6
Price basket for Internet service (US$/month) — 28.2 16.4 43.1
Price of call to United States (US$ for 3 minutes) 1.98 0.79 1.55 2.43
Trade
ICT goods exports (% of total goods exports) 2.0 1.8 13.5 1.1
ICT goods imports (% of total goods imports) 13.6 11.3 16.2 8.2
ICT service exports (% of total service exports) 2.9 3.9 4.6 4.2
Applications
ICT expenditure (% of GDP) — 9.7 5.2 —
E-government Web measure indexc — 0.55 0.37 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 11.6 36.8 26.2 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Economic and social context
Population (total, million) 40 45 1,056
Urban population (% of total) 76 77 78
GNI per capita, World Bank Atlas method (current US$) 15,420 29,290 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.2 3.4 2.4
Adult literacy rate (% of ages 15 and older) — 98 99
Gross primary, secondary, tertiary school enrollment (%) 92 98 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.2 4.2 3.1
Mobile and fixed-line subscribers per employee 638 809 747
Telecommunications investment (% of revenue) 36.7 13.1 14.3

Sector performance
Access
Telephone lines (per 100 people) 42.5 45.3 50.0
Mobile cellular subscriptions (per 100 people) 60.3 107.9 100.4
Internet subscribers (per 100 people) 8.0 19.2 25.8
Personal computers (per 100 people) 17.4 39.3 67.4
Households with a television set (%) 97 96 98
Usage
International voice traffic (minutes/person/month)b 11.6 9.7 14.0
Mobile telephone usage (minutes/user/month) 101 152 353
Internet users (per 100 people) 13.6 51.3 65.7
Quality
Population covered by mobile cellular network (%) 99 99 99
Fixed broadband subscribers (% of total Internet subscrib.) 2.4 93.8 82.6
International Internet bandwidth (bits/second/person) 297 11,008 18,242
Affordability
Price basket for residential fixed line (US$/month) 14.7 25.8 26.1
Price basket for mobile service (US$/month) — 23.6 13.0
Price basket for Internet service (US$/month) — 32.0 22.8
Price of call to United States (US$ for 3 minutes) 1.08 0.60 0.81
Trade
ICT goods exports (% of total goods exports) 5.4 4.0 15.2
ICT goods imports (% of total goods imports) 9.3 7.9 14.6
ICT service exports (% of total service exports) 5.2 5.4 7.0
Applications
ICT expenditure (% of GDP) — 5.5 6.7
E-government Web measure indexc — 0.70 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 23.0 170.1 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Sri Lanka

World Bank • ICT at a Glance

Lower-middle- South Asia
Sri Lanka income group Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 19 20 3,435 1,522
Urban population (% of total) 16 15 42 29
GNI per capita, World Bank Atlas method (current US$) 880 1,540 1,905 880
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.1 5.3 8.0 7.3
Adult literacy rate (% of ages 15 and older) 91 91 83 63
Gross primary, secondary, tertiary school enrollment (%) 64 63 68 60

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M M
Mobile telephone service P P
Internet service C P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.9 2.5 3.1 2.1
Mobile and fixed-line subscribers per employee 101 755 624 660
Telecommunications investment (% of revenue) 35.8 12.2 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 4.1 13.7 15.3 3.2
Mobile cellular subscriptions (per 100 people) 2.3 39.9 38.9 22.8
Internet subscribers (per 100 people) 0.2 1.0 6.0 1.3
Personal computers (per 100 people) 0.7 3.7 4.6 3.3
Households with a television set (%) 22 32 79 42
Usage
International voice traffic (minutes/person/month)b 0.8 2.9 — —
Mobile telephone usage (minutes/user/month) — 86 322 364
Internet users (per 100 people) 0.6 3.9 12.4 6.6
Quality
Population covered by mobile cellular network (%) 58 90 80 61
Fixed broadband subscribers (% of total Internet subscrib.) 0.5 31.3 40.4 18.9
International Internet bandwidth (bits/second/person) 1 118 199 31
Affordability
Price basket for residential fixed line (US$/month) 6.9 8.2 7.2 4.0
Price basket for mobile service (US$/month) — 1.2 9.8 2.4
Price basket for Internet service (US$/month) — 4.4 16.7 8.0
Price of call to United States (US$ for 3 minutes) 3.29 2.11 2.08 2.02
Trade
ICT goods exports (% of total goods exports) 2.7 1.7 20.6 1.2
ICT goods imports (% of total goods imports) 4.2 4.9 20.2 8.1
ICT service exports (% of total service exports) 7.8 10.6 15.6 39.0
Applications
ICT expenditure (% of GDP) — 6.0 6.5 5.7
E-government Web measure indexc — 0.39 0.33 0.37
Secure Internet servers (per 1 million people, Dec. 2008) 0.3 3.2 1.8 1.1
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Lower-middle- Sub-Saharan
Sudan income group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 33 39 3,435 800
Urban population (% of total) 36 43 42 36
GNI per capita, World Bank Atlas method (current US$) 330 950 1,905 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 6.2 7.1 8.0 5.1
Adult literacy rate (% of ages 15 and older) 61 — 83 62
Gross primary, secondary, tertiary school enrollment (%) 31 37 68 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M P
Mobile telephone service M P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.1 3.7 3.1 4.7
Mobile and fixed-line subscribers per employee 146 1,557 624 499
Telecommunications investment (% of revenue) 71.2 33.4 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 1.2 0.9 15.3 1.6
Mobile cellular subscriptions (per 100 people) 0.1 21.3 38.9 23.0
Internet subscribers (per 100 people) — 0.1 6.0 1.2
Personal computers (per 100 people) 0.3 11.2 4.6 1.8
Households with a television set (%) 17 16 79 18
Usage
International voice traffic (minutes/person/month)b 0.5 0.6 — —
Mobile telephone usage (minutes/user/month) — — 322 —
Internet users (per 100 people) 0.0 9.1 12.4 4.4
Quality
Population covered by mobile cellular network (%) 20 60 80 56
Fixed broadband subscribers (% of total Internet subscrib.) — 4.7 40.4 3.1
International Internet bandwidth (bits/second/person) 0 345 199 36
Affordability
Price basket for residential fixed line (US$/month) 3.8 6.3 7.2 12.6
Price basket for mobile service (US$/month) — 3.8 9.8 11.6
Price basket for Internet service (US$/month) — 28.9 16.7 43.1
Price of call to United States (US$ for 3 minutes) 42.02 — 2.08 2.43
Trade
ICT goods exports (% of total goods exports) 0.0 0.0 20.6 1.1
ICT goods imports (% of total goods imports) 6.5 7.5 20.2 8.2
ICT service exports (% of total service exports) 3.4 5.4 15.6 4.2
Applications
ICT expenditure (% of GDP) — — 6.5 —
E-government Web measure indexc — 0.06 0.33 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.0 1.8 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Swaziland

World Bank • ICT at a Glance

Lower-middle- Sub-Saharan
Swaziland income group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 1 1 3,435 800
Urban population (% of total) 23 25 42 36
GNI per capita, World Bank Atlas method (current US$) 1,600 2,560 1,905 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.3 2.6 8.0 5.1
Adult literacy rate (% of ages 15 and older) 80 — 83 62
Gross primary, secondary, tertiary school enrollment (%) 61 60 68 51

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service M M
Internet service C —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.6 12.7 3.1 4.7
Mobile and fixed-line subscribers per employee 137 279 624 499
Telecommunications investment (% of revenue) 9.9 13.2 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 3.0 3.9 15.3 1.6
Mobile cellular subscriptions (per 100 people) 3.2 33.1 38.9 23.0
Internet subscribers (per 100 people) 0.5 1.8 6.0 1.2
Personal computers (per 100 people) 1.1 3.7 4.6 1.8
Households with a television set (%) 18 18 79 18
Usage
International voice traffic (minutes/person/month)b 3.9 4.0 — —
Mobile telephone usage (minutes/user/month) — — 322 —
Internet users (per 100 people) 1.0 3.7 12.4 4.4
Quality
Population covered by mobile cellular network (%) 70 90 80 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 40.4 3.1
International Internet bandwidth (bits/second/person) 1 1 199 36
Affordability
Price basket for residential fixed line (US$/month) 4.1 5.7 7.2 12.6
Price basket for mobile service (US$/month) — 13.0 9.8 11.6
Price basket for Internet service (US$/month) — 39.1 16.7 43.1
Price of call to United States (US$ for 3 minutes) 3.68 2.97 2.08 2.43
Trade
ICT goods exports (% of total goods exports) 0.4 0.0 20.6 1.1
ICT goods imports (% of total goods imports) 2.8 3.8 20.2 8.2
ICT service exports (% of total service exports) 1.3 1.4 15.6 4.2
Applications
ICT expenditure (% of GDP) — — 6.5 —
E-government Web measure indexc — 0.25 0.33 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.9 5.2 1.8 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
Sweden group

2000 2007 2007

Economic and social context
Population (total, million) 9 9 1,056
Urban population (% of total) 84 84 78
GNI per capita, World Bank Atlas method (current US$) 29,280 47,870 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.4 3.0 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 113 95 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service P C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.2 2.7 3.1
Mobile and fixed-line subscribers per employee 422 905 747
Telecommunications investment (% of revenue) 31.9 12.7 14.3

Sector performance
Access
Telephone lines (per 100 people) 64.8 60.2 50.0
Mobile cellular subscriptions (per 100 people) 71.8 113.4 100.4
Internet subscribers (per 100 people) 25.3 44.3 25.8
Personal computers (per 100 people) 50.7 88.1 67.4
Households with a television set (%) 99 94 98
Usage
International voice traffic (minutes/person/month)b — — 14.0
Mobile telephone usage (minutes/user/month) 112 191 353
Internet users (per 100 people) 45.6 79.7 65.7
Quality
Population covered by mobile cellular network (%) 99 98 99
Fixed broadband subscribers (% of total Internet subscrib.) 11.1 80.9 82.6
International Internet bandwidth (bits/second/person) 2,098 49,828 18,242
Affordability
Price basket for residential fixed line (US$/month) — 26.7 26.1
Price basket for mobile service (US$/month) — 9.6 13.0
Price basket for Internet service (US$/month) — 22.8 22.8
Price of call to United States (US$ for 3 minutes) 0.36 0.41 0.81
Trade
ICT goods exports (% of total goods exports) 19.1 11.2 15.2
ICT goods imports (% of total goods imports) 16.3 12.2 14.6
ICT service exports (% of total service exports) 9.1 13.1 7.0
Applications
ICT expenditure (% of GDP) — 6.4 6.7
E-government Web measure indexc — 0.98 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 116.1 772.0 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
Switzerland group

2000 2007 2007

Economic and social context
Population (total, million) 7 8 1,056
Urban population (% of total) 73 73 78
GNI per capita, World Bank Atlas method (current US$) 40,280 60,820 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.0 1.8 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 84 86 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.3 3.2 3.1
Mobile and fixed-line subscribers per employee 409 549 747
Telecommunications investment (% of revenue) 27.2 14.8 14.3

Sector performance
Access
Telephone lines (per 100 people) 72.9 65.3 50.0
Mobile cellular subscriptions (per 100 people) 64.6 108.7 100.4
Internet subscribers (per 100 people) 23.2 37.3 25.8
Personal computers (per 100 people) 65.4 91.8 67.4
Households with a television set (%) 93 86 98
Usage
International voice traffic (minutes/person/month)b 55.4 — 14.0
Mobile telephone usage (minutes/user/month) — 126 353
Internet users (per 100 people) 47.9 76.3 65.7
Quality
Population covered by mobile cellular network (%) 98 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 3.4 84.6 82.6
International Internet bandwidth (bits/second/person) 2,941 29,417 18,242
Affordability
Price basket for residential fixed line (US$/month) 22.0 29.5 26.1
Price basket for mobile service (US$/month) — 31.3 13.0
Price basket for Internet service (US$/month) — 40.8 22.8
Price of call to United States (US$ for 3 minutes) 0.21 0.32 0.81
Trade
ICT goods exports (% of total goods exports) 5.8 3.7 15.2
ICT goods imports (% of total goods imports) 11.0 7.4 14.6
ICT service exports (% of total service exports) — — 7.0
Applications
ICT expenditure (% of GDP) — 8.0 6.7
E-government Web measure indexc — 0.56 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 149.2 977.1 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Republic income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 17 20 3,435 313
Urban population (% of total) 52 54 42 57
GNI per capita, World Bank Atlas method (current US$) 960 1,780 1,905 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.2 4.5 8.0 4.4
Adult literacy rate (% of ages 15 and older) 83 83 83 73
Gross primary, secondary, tertiary school enrollment (%) 57 65 68 70

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service P P
Internet service — P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.9 3.0 3.1 3.1
Mobile and fixed-line subscribers per employee 80 409 624 691
Telecommunications investment (% of revenue) 58.2 9.1 25.3 21.7

Sector performance
Access
Telephone lines (per 100 people) 10.1 17.4 15.3 17.0
Mobile cellular subscriptions (per 100 people) 0.2 31.3 38.9 50.7
Internet subscribers (per 100 people) 0.1 3.5 6.0 2.4
Personal computers (per 100 people) 1.5 9.0 4.6 6.3
Households with a television set (%) 72 105 79 94
Usage
International voice traffic (minutes/person/month)b 2.0 6.6 — 2.7
Mobile telephone usage (minutes/user/month) — — 322 —
Internet users (per 100 people) 0.2 17.4 12.4 17.1
Quality
Population covered by mobile cellular network (%) 50 96 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 1.0 40.4 —
International Internet bandwidth (bits/second/person) 1 53 199 186
Affordability
Price basket for residential fixed line (US$/month) 3.3 2.4 7.2 3.9
Price basket for mobile service (US$/month) — 10.0 9.8 6.5
Price basket for Internet service (US$/month) — 13.7 16.7 11.6
Price of call to United States (US$ for 3 minutes) 4.81 — 2.08 1.45
Trade
ICT goods exports (% of total goods exports) 0.0 0.1 20.6 —
ICT goods imports (% of total goods imports) 1.3 2.5 20.2 —
ICT service exports (% of total service exports) — 5.8 15.6 2.6
Applications
ICT expenditure (% of GDP) — — 6.5 4.5
E-government Web measure indexc — 0.24 0.33 0.22
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 0.1 1.8 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Tajikistan group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 6 7 1,296 446
Urban population (% of total) 27 26 32 64
GNI per capita, World Bank Atlas method (current US$) 160 460 574 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 1.1 8.8 5.6 6.1
Adult literacy rate (% of ages 15 and older) 99 100 64 98
Gross primary, secondary, tertiary school enrollment (%) 67 71 51 82

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M M
Mobile telephone service — —
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 0.7 2.9 3.3 2.9
Mobile and fixed-line subscribers per employee 45 114 301 532
Telecommunications investment (% of revenue) 1.0 71.4 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 3.5 5.0 4.0 25.7
Mobile cellular subscriptions (per 100 people) 0.0 34.9 21.5 95.0
Internet subscribers (per 100 people) 0.0 0.0 0.8 13.6
Personal computers (per 100 people) — 1.3 1.5 10.6
Households with a television set (%) 80 79 16 96
Usage
International voice traffic (minutes/person/month)b 0.3 0.9 — —
Mobile telephone usage (minutes/user/month) — 216 — 154
Internet users (per 100 people) 0.0 7.2 5.2 21.4
Quality
Population covered by mobile cellular network (%) 0 — 54 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 2.2 3.4 32.5
International Internet bandwidth (bits/second/person) 0 0 26 1,114
Affordability
Price basket for residential fixed line (US$/month) 1.3 0.6 5.7 5.8
Price basket for mobile service (US$/month) — 23.3 11.2 11.8
Price basket for Internet service (US$/month) — 14.0 29.2 12.0
Price of call to United States (US$ for 3 minutes) 8.10 7.84 2.00 1.63
Trade
ICT goods exports (% of total goods exports) — — 1.4 1.8
ICT goods imports (% of total goods imports) — — 6.7 7.0
ICT service exports (% of total service exports) 9.5 12.6 — 5.0
Applications
ICT expenditure (% of GDP) — — — 5.0
E-government Web measure indexc — 0.04 0.11 0.36
Secure Internet servers (per 1 million people, Dec. 2008) — — 0.5 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Tanzania group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 34 40 1,296 800
Urban population (% of total) 22 25 32 36
GNI per capita, World Bank Atlas method (current US$) 260 410 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.9 6.7 5.6 5.1
Adult literacy rate (% of ages 15 and older) 69 72 64 62
Gross primary, secondary, tertiary school enrollment (%) 32 50 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service P M
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.9 — 3.3 4.7
Mobile and fixed-line subscribers per employee 78 — 301 499
Telecommunications investment (% of revenue) 12.6 — — —

Sector performance
Access
Telephone lines (per 100 people) 0.5 0.4 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.3 20.6 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.2
Personal computers (per 100 people) 0.3 0.9 1.5 1.8
Households with a television set (%) 3 7 16 18
Usage
International voice traffic (minutes/person/month)b 0.1 0.0 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 1.0 5.2 4.4
Quality
Population covered by mobile cellular network (%) 25 65 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 3.4 3.1
International Internet bandwidth (bits/second/person) 0 3 26 36
Affordability
Price basket for residential fixed line (US$/month) 9.3 11.3 5.7 12.6
Price basket for mobile service (US$/month) — 9.5 11.2 11.6
Price basket for Internet service (US$/month) — 19.7 29.2 43.1
Price of call to United States (US$ for 3 minutes) 10.70 3.17 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.4 0.4 1.4 1.1
ICT goods imports (% of total goods imports) 6.0 6.2 6.7 8.2
ICT service exports (% of total service exports) 4.3 2.5 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.23 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.2 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Thailand

World Bank • ICT at a Glance

Lower-middle- East Asia &
Thailand income group Pacific Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 61 64 3,435 1,912
Urban population (% of total) 31 33 42 43
GNI per capita, World Bank Atlas method (current US$) 2,010 3,400 1,905 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –0.7 5.3 8.0 9.0
Adult literacy rate (% of ages 15 and older) 93 94 83 93
Gross primary, secondary, tertiary school enrollment (%) 66 71 68 69

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.6 4.0 3.1 3.0
Mobile and fixed-line subscribers per employee 353 2,808 624 546
Telecommunications investment (% of revenue) 27.0 9.8 25.3 —

Sector performance
Access
Telephone lines (per 100 people) 9.2 11.0 15.3 23.1
Mobile cellular subscriptions (per 100 people) 5.0 123.9 38.9 43.7
Internet subscribers (per 100 people) 1.0 — 6.0 9.3
Personal computers (per 100 people) 2.8 7.0 4.6 5.6
Households with a television set (%) 91 92 79 53
Usage
International voice traffic (minutes/person/month)b 0.8 1.2 — 0.8
Mobile telephone usage (minutes/user/month) — 313 322 333
Internet users (per 100 people) 3.8 21.0 12.4 14.6
Quality
Population covered by mobile cellular network (%) — 38 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 — 40.4 41.8
International Internet bandwidth (bits/second/person) 4 346 199 247
Affordability
Price basket for residential fixed line (US$/month) 8.4 8.3 7.2 5.8
Price basket for mobile service (US$/month) — 4.3 9.8 5.0
Price basket for Internet service (US$/month) — 7.4 16.7 14.4
Price of call to United States (US$ for 3 minutes) 2.19 0.67 2.08 1.16
Trade
ICT goods exports (% of total goods exports) 29.5 24.2 20.6 30.9
ICT goods imports (% of total goods imports) 25.3 20.0 20.2 28.1
ICT service exports (% of total service exports) — — 15.6 5.2
Applications
ICT expenditure (% of GDP) — 6.1 6.5 7.3
E-government Web measure indexc — 0.51 0.33 0.18
Secure Internet servers (per 1 million people, Dec. 2008) 1.9 9.6 1.8 1.9



Information and Communications for Development 2009 293

Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Togo group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 5 7 1,296 800
Urban population (% of total) 37 41 32 36
GNI per capita, World Bank Atlas method (current US$) 270 360 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.2 2.6 5.6 5.1
Adult literacy rate (% of ages 15 and older) 53 — 64 62
Gross primary, secondary, tertiary school enrollment (%) 53 55 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service P P
Mobile telephone service P P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.9 7.4 3.3 4.7
Mobile and fixed-line subscribers per employee 86 1,059 301 499
Telecommunications investment (% of revenue) 45.3 41.1 — —

Sector performance
Access
Telephone lines (per 100 people) 0.8 1.5 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.9 18.1 21.5 23.0
Internet subscribers (per 100 people) 0.1 0.2 0.8 1.2
Personal computers (per 100 people) 1.9 3.0 1.5 1.8
Households with a television set (%) 11 14 16 18
Usage
International voice traffic (minutes/person/month)b 0.7 0.4 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 1.9 5.0 5.2 4.4
Quality
Population covered by mobile cellular network (%) 80 85 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 0.0 3.4 3.1
International Internet bandwidth (bits/second/person) 0 4 26 36
Affordability
Price basket for residential fixed line (US$/month) 10.2 13.9 5.7 12.6
Price basket for mobile service (US$/month) — 16.0 11.2 11.6
Price basket for Internet service (US$/month) — 20.3 29.2 43.1
Price of call to United States (US$ for 3 minutes) 7.90 3.98 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.0 0.1 1.4 1.1
ICT goods imports (% of total goods imports) 3.3 4.2 6.7 8.2
ICT service exports (% of total service exports) 12.5 6.9 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.09 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 1.2 0.5 2.9



294 Information and Communications for Development 2009

Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Trinidad and High-income
Tobago group

2000 2007 2007

Economic and social context
Population (total, million) 1 1 1,056
Urban population (% of total) 11 13 78
GNI per capita, World Bank Atlas method (current US$) 5,170 14,480 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.0 8.8 2.4
Adult literacy rate (% of ages 15 and older) — 99 99
Gross primary, secondary, tertiary school enrollment (%) 68 65 92

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service C P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.0 2.6 3.1
Mobile and fixed-line subscribers per employee 157 — 747
Telecommunications investment (% of revenue) 39.2 — 14.3

Sector performance
Access
Telephone lines (per 100 people) 24.4 23.1 50.0
Mobile cellular subscriptions (per 100 people) 12.4 113.3 100.4
Internet subscribers (per 100 people) 2.0 6.1 25.8
Personal computers (per 100 people) 6.2 13.2 67.4
Households with a television set (%) 86 88 98
Usage
International voice traffic (minutes/person/month)b 15.1 31.3 14.0
Mobile telephone usage (minutes/user/month) — — 353
Internet users (per 100 people) 7.7 16.0 65.7
Quality
Population covered by mobile cellular network (%) — 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 43.4 82.6
International Internet bandwidth (bits/second/person) 46 675 18,242
Affordability
Price basket for residential fixed line (US$/month) 7.0 16.2 26.1
Price basket for mobile service (US$/month) — 6.7 13.0
Price basket for Internet service (US$/month) — 13.4 22.8
Price of call to United States (US$ for 3 minutes) 2.47 2.19 0.81
Trade
ICT goods exports (% of total goods exports) 0.1 0.2 15.2
ICT goods imports (% of total goods imports) 4.1 5.9 14.6
ICT service exports (% of total service exports) — — 7.0
Applications
ICT expenditure (% of GDP) — — 6.7
E-government Web measure indexc — 0.44 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 9.2 45.6 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Tunisia

World Bank • ICT at a Glance

0

10

20

30

40

Tunisia
Middle East & North Africa Region

Price Basket for Internet Service, 2003–07
US$/month

2003 2004 2005 2006 2007

0

1

2

3

4

Tunisia
Middle East & North Africa Region

ICT Service Exports, 2000–07
Percentage of total service exports 

2000 2002 2004 2006 2007

0

1,000

2,000

3,000

4,000

GNI per Capita, Atlas Method, 2000–07
Current US$

2000 2002 2004 2006 2007
Tunisia
Middle East & North Africa Region

0

20

40

60

80

100

ICT MDGd Indicators, 2000–07
Number per 100 people 

2000 2002 2004 2006 2007
Telephone lines
Mobile cellular subscriptions
Internet users

Middle East &
Lower-middle- North Africa

Tunisia income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 10 10 3,435 313
Urban population (% of total) 63 66 42 57
GNI per capita, World Bank Atlas method (current US$) 2,090 3,210 1,905 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.5 4.8 8.0 4.4
Adult literacy rate (% of ages 15 and older) — 78 83 73
Gross primary, secondary, tertiary school enrollment (%) 74 76 68 70

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M M
Mobile telephone service M C
Internet service C P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.1 4.3 3.1 3.1
Mobile and fixed-line subscribers per employee 153 915 624 691
Telecommunications investment (% of revenue) 39.8 23.2 25.3 21.7

Sector performance
Access
Telephone lines (per 100 people) 10.0 12.5 15.3 17.0
Mobile cellular subscriptions (per 100 people) 1.2 76.7 38.9 50.7
Internet subscribers (per 100 people) 0.4 2.5 6.0 2.4
Personal computers (per 100 people) 2.2 7.5 4.6 6.3
Households with a television set (%) 87 93 79 94
Usage
International voice traffic (minutes/person/month)b 3.7 6.1 — 2.7
Mobile telephone usage (minutes/user/month) — 135 322 —
Internet users (per 100 people) 2.7 16.8 12.4 17.1
Quality
Population covered by mobile cellular network (%) 60 100 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 45.1 40.4 —
International Internet bandwidth (bits/second/person) 5 303 199 186
Affordability
Price basket for residential fixed line (US$/month) 4.2 3.0 7.2 3.9
Price basket for mobile service (US$/month) — 6.6 9.8 6.5
Price basket for Internet service (US$/month) — 11.6 16.7 11.6
Price of call to United States (US$ for 3 minutes) 2.25 — 2.08 1.45
Trade
ICT goods exports (% of total goods exports) 3.4 4.2 20.6 —
ICT goods imports (% of total goods imports) 5.5 5.9 20.2 —
ICT service exports (% of total service exports) 1.2 1.2 15.6 2.6
Applications
ICT expenditure (% of GDP) — 6.0 6.5 4.5
E-government Web measure indexc — 0.13 0.33 0.22
Secure Internet servers (per 1 million people, Dec. 2008) 0.4 10.7 1.8 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Turkey

World Bank • ICT at a Glance

Europe &
Upper-middle- Central Asia

Turkey income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 67 74 824 446
Urban population (% of total) 65 68 75 64
GNI per capita, World Bank Atlas method (current US$) 3,930 8,030 7,107 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.5 5.9 4.3 6.1
Adult literacy rate (% of ages 15 and older) — 89 94 98
Gross primary, secondary, tertiary school enrollment (%) 68 69 82 82

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M C
Mobile telephone service C P
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.0 2.5 3.3 2.9
Mobile and fixed-line subscribers per employee 477 1,782 566 532
Telecommunications investment (% of revenue) 7.7 11.7 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 27.3 24.6 22.6 25.7
Mobile cellular subscriptions (per 100 people) 23.9 83.9 84.1 95.0
Internet subscribers (per 100 people) 2.2 6.3 9.4 13.6
Personal computers (per 100 people) 3.7 6.0 12.4 10.6
Households with a television set (%) 96 112 92 96
Usage
International voice traffic (minutes/person/month)b 2.4 2.5 — —
Mobile telephone usage (minutes/user/month) 81 69 137 154
Internet users (per 100 people) 3.7 16.5 26.6 21.4
Quality
Population covered by mobile cellular network (%) 50 98 95 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 97.2 47.8 32.5
International Internet bandwidth (bits/second/person) 9 1,381 1,185 1,114
Affordability
Price basket for residential fixed line (US$/month) 10.4 13.5 10.6 5.8
Price basket for mobile service (US$/month) — 12.7 10.9 11.8
Price basket for Internet service (US$/month) — 10.9 16.4 12.0
Price of call to United States (US$ for 3 minutes) 3.30 2.40 1.55 1.63
Trade
ICT goods exports (% of total goods exports) 4.0 2.0 13.5 1.8
ICT goods imports (% of total goods imports) 11.1 4.0 16.2 7.0
ICT service exports (% of total service exports) — 1.8 4.6 5.0
Applications
ICT expenditure (% of GDP) — 5.5 5.2 5.0
E-government Web measure indexc — 0.42 0.37 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 3.2 56.5 26.2 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Europe &
Lower-middle- Central Asia

Turkmenistan income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 5 5 3,435 446
Urban population (% of total) 46 48 42 64
GNI per capita, World Bank Atlas method (current US$) 650 — 1,905 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.0 — 8.0 6.1
Adult literacy rate (% of ages 15 and older) — 100 83 98
Gross primary, secondary, tertiary school enrollment (%) — — 68 82

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 0.9 0.7 3.1 2.9
Mobile and fixed-line subscribers per employee 50 72 624 532
Telecommunications investment (% of revenue) 9.0 — 25.3 22.0

Sector performance
Access
Telephone lines (per 100 people) 8.1 9.2 15.3 25.7
Mobile cellular subscriptions (per 100 people) 0.2 7.0 38.9 95.0
Internet subscribers (per 100 people) 0.0 — 6.0 13.6
Personal computers (per 100 people) 1.5 7.2 4.6 10.6
Households with a television set (%) 0 0 79 96
Usage
International voice traffic (minutes/person/month)b 0.5 — — —
Mobile telephone usage (minutes/user/month) — 282 322 154
Internet users (per 100 people) 0.1 1.4 12.4 21.4
Quality
Population covered by mobile cellular network (%) 12 14 80 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 — 40.4 32.5
International Internet bandwidth (bits/second/person) 0 16 199 1,114
Affordability
Price basket for residential fixed line (US$/month) — 1.5 7.2 5.8
Price basket for mobile service (US$/month) — 17.2 9.8 11.8
Price basket for Internet service (US$/month) — 69.5 16.7 12.0
Price of call to United States (US$ for 3 minutes) — — 2.08 1.63
Trade
ICT goods exports (% of total goods exports) 0.0 — 20.6 1.8
ICT goods imports (% of total goods imports) 6.3 — 20.2 7.0
ICT service exports (% of total service exports) — — 15.6 5.0
Applications
ICT expenditure (% of GDP) — — 6.5 5.0
E-government Web measure indexc — 0.05 0.33 0.36
Secure Internet servers (per 1 million people, Dec. 2008) — — 1.8 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Uganda group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 25 31 1,296 800
Urban population (% of total) 12 13 32 36
GNI per capita, World Bank Atlas method (current US$) 260 370 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 6.4 7.1 5.6 5.1
Adult literacy rate (% of ages 15 and older) 68 74 64 62
Gross primary, secondary, tertiary school enrollment (%) 66 63 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.5 3.2 3.3 4.7
Mobile and fixed-line subscribers per employee 79 255 301 499
Telecommunications investment (% of revenue) 26.2 23.4 — —

Sector performance
Access
Telephone lines (per 100 people) 0.2 0.5 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.5 13.6 21.5 23.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 1.2
Personal computers (per 100 people) 0.2 1.7 1.5 1.8
Households with a television set (%) 5 10 16 18
Usage
International voice traffic (minutes/person/month)b 0.1 0.6 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.2 2.5 5.2 4.4
Quality
Population covered by mobile cellular network (%) 16 80 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 12.0 3.4 3.1
International Internet bandwidth (bits/second/person) 0 11 26 36
Affordability
Price basket for residential fixed line (US$/month) 14.4 13.2 5.7 12.6
Price basket for mobile service (US$/month) — 9.2 11.2 11.6
Price basket for Internet service (US$/month) — 51.7 29.2 43.1
Price of call to United States (US$ for 3 minutes) 3.63 3.21 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 1.1 6.9 1.4 1.1
ICT goods imports (% of total goods imports) 6.1 10.0 6.7 8.2
ICT service exports (% of total service exports) 4.1 7.6 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.27 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.2 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Europe &
Lower-middle- Central Asia

Ukraine income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 49 47 3,435 446
Urban population (% of total) 67 68 42 64
GNI per capita, World Bank Atlas method (current US$) 700 2,560 1,905 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) –1.9 7.6 8.0 6.1
Adult literacy rate (% of ages 15 and older) 99 100 83 98
Gross primary, secondary, tertiary school enrollment (%) 84 86 68 82

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service C C
Mobile telephone service C P
Internet service — C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.7 5.7 3.1 2.9
Mobile and fixed-line subscribers per employee 88 210 624 532
Telecommunications investment (% of revenue) 23.1 31.4 25.3 22.0

Sector performance
Access
Telephone lines (per 100 people) 21.2 27.6 15.3 25.7
Mobile cellular subscriptions (per 100 people) 1.7 118.8 38.9 95.0
Internet subscribers (per 100 people) 0.5 13.8 6.0 13.6
Personal computers (per 100 people) 1.8 4.5 4.6 10.6
Households with a television set (%) 97 97 79 96
Usage
International voice traffic (minutes/person/month)b 1.1 4.7 — —
Mobile telephone usage (minutes/user/month) 49 156 322 154
Internet users (per 100 people) 0.7 21.5 12.4 21.4
Quality
Population covered by mobile cellular network (%) 75 100 80 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 12.5 40.4 32.5
International Internet bandwidth (bits/second/person) 1 206 199 1,114
Affordability
Price basket for residential fixed line (US$/month) — 2.6 7.2 5.8
Price basket for mobile service (US$/month) — 9.4 9.8 11.8
Price basket for Internet service (US$/month) — 7.6 16.7 12.0
Price of call to United States (US$ for 3 minutes) — 1.65 2.08 1.63
Trade
ICT goods exports (% of total goods exports) 1.3 1.5 20.6 1.8
ICT goods imports (% of total goods imports) 3.6 3.3 20.2 7.0
ICT service exports (% of total service exports) 2.5 3.6 15.6 5.0
Applications
ICT expenditure (% of GDP) — 7.1 6.5 5.0
E-government Web measure indexc — 0.54 0.33 0.36
Secure Internet servers (per 1 million people, Dec. 2008) 0.9 4.3 1.8 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

United Arab High-income
Emirates group

2000 2007 2007

Economic and social context
Population (total, million) 3 4 1,056
Urban population (% of total) 78 78 78
GNI per capita, World Bank Atlas method (current US$) 19,270 26,270 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.1 7.7 2.4
Adult literacy rate (% of ages 15 and older) — 90 99
Gross primary, secondary, tertiary school enrollment (%) 66 60 92

Sector structure
Separate telecommunications regulator — Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M P
Mobile telephone service M P
Internet service M P

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.7 2.7 3.1
Mobile and fixed-line subscribers per employee 294 852 747
Telecommunications investment (% of revenue) 28.9 9.8 14.3

Sector performance
Access
Telephone lines (per 100 people) 31.4 31.7 50.0
Mobile cellular subscriptions (per 100 people) 44.0 177.1 100.4
Internet subscribers (per 100 people) 6.5 20.7 25.8
Personal computers (per 100 people) 12.3 33.0 67.4
Households with a television set (%) 86 86 98
Usage
International voice traffic (minutes/person/month)b — — 14.0
Mobile telephone usage (minutes/user/month) — — 353
Internet users (per 100 people) 23.6 51.8 65.7
Quality
Population covered by mobile cellular network (%) 100 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.7 42.0 82.6
International Internet bandwidth (bits/second/person) 5 2,785 18,242
Affordability
Price basket for residential fixed line (US$/month) 5.0 4.9 26.1
Price basket for mobile service (US$/month) — 7.7 13.0
Price basket for Internet service (US$/month) — 13.1 22.8
Price of call to United States (US$ for 3 minutes) 3.51 1.73 0.81
Trade
ICT goods exports (% of total goods exports) — 4.3 15.2
ICT goods imports (% of total goods imports) — 8.6 14.6
ICT service exports (% of total service exports) — — 7.0
Applications
ICT expenditure (% of GDP) — 5.1 6.7
E-government Web measure indexc — 0.72 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 9.1 125.8 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

United High-income
Kingdom group

2000 2007 2007

Economic and social context
Population (total, million) 59 61 1,056
Urban population (% of total) 89 90 78
GNI per capita, World Bank Atlas method (current US$) 25,480 40,660 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 3.2 2.6 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 90 93 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.8 3.7 3.1
Mobile and fixed-line subscribers per employee 380 — 747
Telecommunications investment (% of revenue) 30.4 — 14.3

Sector performance
Access
Telephone lines (per 100 people) 59.8 55.2 50.0
Mobile cellular subscriptions (per 100 people) 73.8 118.0 100.4
Internet subscribers (per 100 people) 14.3 30.0 25.8
Personal computers (per 100 people) 34.3 80.2 67.4
Households with a television set (%) 97 98 98
Usage
International voice traffic (minutes/person/month)b 21.9 — 14.0
Mobile telephone usage (minutes/user/month) 150 179 353
Internet users (per 100 people) 26.8 71.7 65.7
Quality
Population covered by mobile cellular network (%) 99 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 0.6 85.4 82.6
International Internet bandwidth (bits/second/person) 1,469 39,650 18,242
Affordability
Price basket for residential fixed line (US$/month) 25.3 28.2 26.1
Price basket for mobile service (US$/month) — 32.2 13.0
Price basket for Internet service (US$/month) — 21.4 22.8
Price of call to United States (US$ for 3 minutes) 1.07 0.77 0.81
Trade
ICT goods exports (% of total goods exports) 19.8 20.5 15.2
ICT goods imports (% of total goods imports) 20.0 13.6 14.6
ICT service exports (% of total service exports) 5.9 7.8 7.0
Applications
ICT expenditure (% of GDP) — 6.7 6.7
E-government Web measure indexc — 0.69 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 109.4 905.0 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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High-income
United States group

2000 2007 2007

Economic and social context
Population (total, million) 282 302 1,056
Urban population (% of total) 79 81 78
GNI per capita, World Bank Atlas method (current US$) 34,410 46,040 37,572
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.2 2.6 2.4
Adult literacy rate (% of ages 15 and older) — — 99
Gross primary, secondary, tertiary school enrollment (%) 92 93 92

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Private Private
Level of competitiona

International long distance service C C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.0 3.1 3.1
Mobile and fixed-line subscribers per employee 239 389 747
Telecommunications investment (% of revenue) 25.3 6.6 14.3

Sector performance
Access
Telephone lines (per 100 people) 68.2 54.1 50.0
Mobile cellular subscriptions (per 100 people) 38.8 84.7 100.4
Internet subscribers (per 100 people) 20.0 — 25.8
Personal computers (per 100 people) 57.1 80.5 67.4
Households with a television set (%) 96 95 98
Usage
International voice traffic (minutes/person/month)b 12.7 23.3 14.0
Mobile telephone usage (minutes/user/month) 387 748 353
Internet users (per 100 people) 43.9 73.5 65.7
Quality
Population covered by mobile cellular network (%) 99 100 99
Fixed broadband subscribers (% of total Internet subscrib.) 22.4 — 82.6
International Internet bandwidth (bits/second/person) 394 11,277 18,242
Affordability
Price basket for residential fixed line (US$/month) 21.5 25.5 26.1
Price basket for mobile service (US$/month) — 6.7 13.0
Price basket for Internet service (US$/month) — 20.0 22.8
Price of call to United States (US$ for 3 minutes) — — 0.81
Trade
ICT goods exports (% of total goods exports) 23.4 16.3 15.2
ICT goods imports (% of total goods imports) 18.9 14.6 14.6
ICT service exports (% of total service exports) 3.3 4.3 7.0
Applications
ICT expenditure (% of GDP) — 7.5 6.7
E-government Web measure indexc — 0.95 0.60
Secure Internet servers (per 1 million people, Dec. 2008) 274.0 1,173.7 662.6
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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2000 2002 2004 2006 2007

Latin America &
Upper-middle- the Caribbean 

Uruguay income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 3 3 824 561
Urban population (% of total) 91 92 75 78
GNI per capita, World Bank Atlas method (current US$) 6,220 6,390 7,107 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.2 3.3 4.3 3.6
Adult literacy rate (% of ages 15 and older) — 98 94 91
Gross primary, secondary, tertiary school enrollment (%) 84 89 82 81

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M P
Mobile telephone service C C
Internet service P C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.9 3.7 3.3 3.8
Mobile and fixed-line subscribers per employee 243 661 566 530
Telecommunications investment (% of revenue) 13.5 16.4 — —

Sector performance
Access
Telephone lines (per 100 people) 28.1 29.0 22.6 18.1
Mobile cellular subscriptions (per 100 people) 12.4 90.4 84.1 67.0
Internet subscribers (per 100 people) — 7.3 9.4 4.5
Personal computers (per 100 people) 10.6 13.6 12.4 11.3
Households with a television set (%) 82 92 92 84
Usage
International voice traffic (minutes/person/month)b 5.1 10.6 — —
Mobile telephone usage (minutes/user/month) — — 137 116
Internet users (per 100 people) 10.6 29.1 26.6 26.9
Quality
Population covered by mobile cellular network (%) 100 100 95 91
Fixed broadband subscribers (% of total Internet subscrib.) — 67.8 47.8 81.7
International Internet bandwidth (bits/second/person) 18 903 1,185 1,126
Affordability
Price basket for residential fixed line (US$/month) 15.6 10.7 10.6 9.5
Price basket for mobile service (US$/month) — 16.1 10.9 10.4
Price basket for Internet service (US$/month) — 23.4 16.4 25.7
Price of call to United States (US$ for 3 minutes) 4.88 0.52 1.55 1.21
Trade
ICT goods exports (% of total goods exports) 0.2 0.1 13.5 11.4
ICT goods imports (% of total goods imports) 7.4 6.5 16.2 15.9
ICT service exports (% of total service exports) 2.9 8.8 4.6 4.7
Applications
ICT expenditure (% of GDP) — 6.0 5.2 4.9
E-government Web measure indexc — 0.51 0.37 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 11.2 42.6 26.2 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Number per 100 people 

Europe &
Low-income Central Asia

Uzbekistan group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 25 27 1,296 446
Urban population (% of total) 37 37 32 64
GNI per capita, World Bank Atlas method (current US$) 630 730 574 6,052
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 4.1 6.2 5.6 6.1
Adult literacy rate (% of ages 15 and older) 97 — 64 98
Gross primary, secondary, tertiary school enrollment (%) 75 74 51 82

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service P P
Mobile telephone service C C
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.6 2.5 3.3 2.9
Mobile and fixed-line subscribers per employee 66 117 301 532
Telecommunications investment (% of revenue) 25.3 27.9 — 22.0

Sector performance
Access
Telephone lines (per 100 people) 6.7 6.8 4.0 25.7
Mobile cellular subscriptions (per 100 people) 0.2 21.9 21.5 95.0
Internet subscribers (per 100 people) 0.0 0.1 0.8 13.6
Personal computers (per 100 people) — 3.1 1.5 10.6
Households with a television set (%) 93 99 16 96
Usage
International voice traffic (minutes/person/month)b 0.5 1.0 — —
Mobile telephone usage (minutes/user/month) — 411 — 154
Internet users (per 100 people) 0.5 4.5 5.2 21.4
Quality
Population covered by mobile cellular network (%) 75 75 54 92
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 7.4 3.4 32.5
International Internet bandwidth (bits/second/person) 0 9 26 1,114
Affordability
Price basket for residential fixed line (US$/month) 2.6 0.9 5.7 5.8
Price basket for mobile service (US$/month) — 1.8 11.2 11.8
Price basket for Internet service (US$/month) — 5.2 29.2 12.0
Price of call to United States (US$ for 3 minutes) 13.95 — 2.00 1.63
Trade
ICT goods exports (% of total goods exports) — — 1.4 1.8
ICT goods imports (% of total goods imports) — — 6.7 7.0
ICT service exports (% of total service exports) — — — 5.0
Applications
ICT expenditure (% of GDP) — — — 5.0
E-government Web measure indexc — 0.27 0.11 0.36
Secure Internet servers (per 1 million people, Dec. 2008) — 0.2 0.5 23.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.

Venezuela, República Bolivariana de

World Bank • ICT at a Glance

2003 2004 2005 2006 2007
0

10

20

30

40

50

Venezuela, R. B. de 
Latin America & the Caribbean Region

Price Basket for Internet Service, 2003–07
US$/month

2000 2002 2004 2006 2007
0

3

6

9

12

Venezuela, R. B. de 
Latin America & the Caribbean Region

ICT Service Exports, 2000–07
Percentage of total service exports 

2000 2002 2004 2006 2007
0

2,000

4,000

6,000

8,000

Venezuela, R. B. de 
Latin America & the Caribbean Region

GNI per Capita, Atlas Method, 2000–07
Current US$

2000 2002 2004 2006 2007
0

20

40

60

80

100

Telephone lines
Mobile cellular subscriptions
Internet users

ICT MDGd Indicators, 2000–07
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Latin America &
Upper-middle- the Caribbean 

Venezuela, R. B. de income group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 24 27 824 561
Urban population (% of total) 90 93 75 78
GNI per capita, World Bank Atlas method (current US$) 4,100 7,550 7,107 5,801
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 0.6 4.6 4.3 3.6
Adult literacy rate (% of ages 15 and older) 93 95 94 91
Gross primary, secondary, tertiary school enrollment (%) 67 76 82 81

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Mixed Mixed
Level of competitiona

International long distance service M C
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.3 3.8 3.3 3.8
Mobile and fixed-line subscribers per employee 386 677 566 530
Telecommunications investment (% of revenue) 26.3 18.5 — —

Sector performance
Access
Telephone lines (per 100 people) 10.4 18.5 22.6 18.1
Mobile cellular subscriptions (per 100 people) 22.4 86.7 84.1 67.0
Internet subscribers (per 100 people) 1.1 3.7 9.4 4.5
Personal computers (per 100 people) 4.5 9.3 12.4 11.3
Households with a television set (%) 82 90 92 84
Usage
International voice traffic (minutes/person/month)b 1.9 — — —
Mobile telephone usage (minutes/user/month) — — 137 116
Internet users (per 100 people) 3.4 20.8 26.6 26.9
Quality
Population covered by mobile cellular network (%) — 90 95 91
Fixed broadband subscribers (% of total Internet subscrib.) 1.6 85.3 47.8 81.7
International Internet bandwidth (bits/second/person) 6 628 1,185 1,126
Affordability
Price basket for residential fixed line (US$/month) — 6.7 10.6 9.5
Price basket for mobile service (US$/month) — 1.2 10.9 10.4
Price basket for Internet service (US$/month) — 23.0 16.4 25.7
Price of call to United States (US$ for 3 minutes) 0.78 0.84 1.55 1.21
Trade
ICT goods exports (% of total goods exports) 0.1 0.0 13.5 11.4
ICT goods imports (% of total goods imports) 9.4 12.1 16.2 15.9
ICT service exports (% of total service exports) 9.6 11.1 4.6 4.7
Applications
ICT expenditure (% of GDP) — 3.9 5.2 4.9
E-government Web measure indexc — 0.47 0.37 0.44
Secure Internet servers (per 1 million people, Dec. 2008) 3.7 6.8 26.2 18.2
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income East Asia &
Vietnam group Pacific Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 78 85 1,296 1,912
Urban population (% of total) 24 27 32 43
GNI per capita, World Bank Atlas method (current US$) 390 770 574 2,182
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 6.7 7.8 5.6 9.0
Adult literacy rate (% of ages 15 and older) 90 — 64 93
Gross primary, secondary, tertiary school enrollment (%) 64 64 51 69

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator Public Mixed
Level of competitiona

International long distance service M C
Mobile telephone service M C
Internet service P C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 3.5 4.7 3.3 3.0
Mobile and fixed-line subscribers per employee 43 79 301 546
Telecommunications investment (% of revenue) 50.1 — — —

Sector performance
Access
Telephone lines (per 100 people) 3.3 33.5 4.0 23.1
Mobile cellular subscriptions (per 100 people) 1.0 27.9 21.5 43.7
Internet subscribers (per 100 people) 0.1 6.2 0.8 9.3
Personal computers (per 100 people) 0.8 9.6 1.5 5.6
Households with a television set (%) 78 89 16 53
Usage
International voice traffic (minutes/person/month)b 0.6 — — 0.8
Mobile telephone usage (minutes/user/month) — 71 — 333
Internet users (per 100 people) 0.3 21.0 5.2 14.6
Quality
Population covered by mobile cellular network (%) — 70 54 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 24.7 3.4 41.8
International Internet bandwidth (bits/second/person) 0 148 26 247
Affordability
Price basket for residential fixed line (US$/month) 5.4 2.7 5.7 5.8
Price basket for mobile service (US$/month) — 6.3 11.2 5.0
Price basket for Internet service (US$/month) — 10.4 29.2 14.4
Price of call to United States (US$ for 3 minutes) 9.29 1.95 2.00 1.16
Trade
ICT goods exports (% of total goods exports) 4.7 5.1 1.4 30.9
ICT goods imports (% of total goods imports) 6.7 7.6 6.7 28.1
ICT service exports (% of total service exports) — — — 5.2
Applications
ICT expenditure (% of GDP) — 6.1 — 7.3
E-government Web measure indexc — 0.44 0.11 0.18
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 1.1 0.5 1.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Middle East &
West Bank Lower-middle- North Africa
and Gaza income group Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 3 4 3,435 313
Urban population (% of total) 72 72 42 57
GNI per capita, World Bank Atlas method (current US$) 1,600 1,290 1,905 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 7.4 –0.9 8.0 4.4
Adult literacy rate (% of ages 15 and older) — 94 83 73
Gross primary, secondary, tertiary school enrollment (%) 77 82 68 70

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator — —
Level of competitiona

International long distance service — —
Mobile telephone service — —
Internet service — —

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 0.4 0.8 3.1 3.1
Mobile and fixed-line subscribers per employee 263 880 624 691
Telecommunications investment (% of revenue) 46.2 18.4 25.3 21.7

Sector performance
Access
Telephone lines (per 100 people) 9.3 9.4 15.3 17.0
Mobile cellular subscriptions (per 100 people) 6.0 27.7 38.9 50.7
Internet subscribers (per 100 people) 0.2 2.8 6.0 2.4
Personal computers (per 100 people) 3.5 5.6 4.6 6.3
Households with a television set (%) 85 93 79 94
Usage
International voice traffic (minutes/person/month)b 2.4 5.7 — 2.7
Mobile telephone usage (minutes/user/month) — — 322 —
Internet users (per 100 people) 1.2 9.6 12.4 17.1
Quality
Population covered by mobile cellular network (%) 95 95 80 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 54.5 40.4 —
International Internet bandwidth (bits/second/person) 7 324 199 186
Affordability
Price basket for residential fixed line (US$/month) 10.3 1.0 7.2 3.9
Price basket for mobile service (US$/month) — 9.6 9.8 6.5
Price basket for Internet service (US$/month) — 15.7 16.7 11.6
Price of call to United States (US$ for 3 minutes) 1.11 1.17 2.08 1.45
Trade
ICT goods exports (% of total goods exports) — — 20.6 —
ICT goods imports (% of total goods imports) — — 20.2 —
ICT service exports (% of total service exports) — — 15.6 2.6
Applications
ICT expenditure (% of GDP) — — 6.5 4.5
E-government Web measure indexc — — 0.33 0.22
Secure Internet servers (per 1 million people, Dec. 2008) — 1.3 1.8 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Middle East &
Low-income- North Africa

Yemen, Rep. of group Region
2000 2007 2007 2007

Economic and social context
Population (total, million) 18 22 1,296 313
Urban population (% of total) 26 30 32 57
GNI per capita, World Bank Atlas method (current US$) 400 870 574 2,820
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 5.6 4.0 5.6 4.4
Adult literacy rate (% of ages 15 and older) — 59 64 73
Gross primary, secondary, tertiary school enrollment (%) 50 55 51 70

Sector structure
Separate telecommunications regulator — No
Status of main fixed-line telephone operator — Public
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service M C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 1.0 1.2 3.3 3.1
Mobile and fixed-line subscribers per employee 72 — 301 691
Telecommunications investment (% of revenue) 51.1 — — 21.7

Sector performance
Access
Telephone lines (per 100 people) 1.9 4.5 4.0 17.0
Mobile cellular subscriptions (per 100 people) 0.2 13.7 21.5 50.7
Internet subscribers (per 100 people) 0.0 0.7 0.8 2.4
Personal computers (per 100 people) 0.2 2.8 1.5 6.3
Households with a television set (%) 43 43 16 94
Usage
International voice traffic (minutes/person/month)b 0.7 — — 2.7
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.1 1.4 5.2 17.1
Quality
Population covered by mobile cellular network (%) — 68 54 93
Fixed broadband subscribers (% of total Internet subscrib.) 0.0 — 3.4 —
International Internet bandwidth (bits/second/person) 0 28 26 186
Affordability
Price basket for residential fixed line (US$/month) 3.7 2.5 5.7 3.9
Price basket for mobile service (US$/month) — 4.2 11.2 6.5
Price basket for Internet service (US$/month) — 11.0 29.2 11.6
Price of call to United States (US$ for 3 minutes) 4.45 2.39 2.00 1.45
Trade
ICT goods exports (% of total goods exports) — 0.1 1.4 —
ICT goods imports (% of total goods imports) — 3.7 6.7 —
ICT service exports (% of total service exports) 28.1 18.9 — 2.6
Applications
ICT expenditure (% of GDP) — — — 4.5
E-government Web measure indexc — 0.07 0.11 0.22
Secure Internet servers (per 1 million people, Dec. 2008) — 0.2 0.5 1.3
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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Low-income Sub-Saharan
Zambia group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 10 12 1,296 800
Urban population (% of total) 35 35 32 36
GNI per capita, World Bank Atlas method (current US$) 300 770 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 2.2 5.1 5.6 5.1
Adult literacy rate (% of ages 15 and older) 68 71 64 62
Gross primary, secondary, tertiary school enrollment (%) 43 60 51 51

Sector structure
Separate telecommunications regulator Yes Yes
Status of main fixed-line telephone operator Public Public
Level of competitiona

International long distance service M M
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.0 2.5 3.3 4.7
Mobile and fixed-line subscribers per employee 59 175 301 499
Telecommunications investment (% of revenue) 12.3 29.3 — —

Sector performance
Access
Telephone lines (per 100 people) 0.8 0.8 4.0 1.6
Mobile cellular subscriptions (per 100 people) 0.9 22.1 21.5 23.0
Internet subscribers (per 100 people) 0.1 0.1 0.8 1.2
Personal computers (per 100 people) 0.7 1.1 1.5 1.8
Households with a television set (%) 23 — 16 18
Usage
International voice traffic (minutes/person/month)b 0.3 0.6 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.2 4.2 5.2 4.4
Quality
Population covered by mobile cellular network (%) 51 50 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 0.3 25.8 3.4 3.1
International Internet bandwidth (bits/second/person) 0 3 26 36
Affordability
Price basket for residential fixed line (US$/month) 4.6 8.9 5.7 12.6
Price basket for mobile service (US$/month) — 14.6 11.2 11.6
Price basket for Internet service (US$/month) — 78.6 29.2 43.1
Price of call to United States (US$ for 3 minutes) 2.57 1.41 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.0 0.1 1.4 1.1
ICT goods imports (% of total goods imports) 6.7 5.1 6.7 8.2
ICT service exports (% of total service exports) — 8.5 — 4.2
Applications
ICT expenditure (% of GDP) — — — —
E-government Web measure indexc — 0.00 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) — 0.3 0.5 2.9
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Sources: Economic and social context: UIS and World Bank; Sector structure: ITU; Sector efficiency and capacity: ITU and World Bank; Sector performance: Global Insight/WITSA, IMF, ITU, Net-
craft, UN Comtrade, UNDESA, UNPAN, Wireless Intelligence and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics
Data Group. For complete information, see Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GDP = gross domestic product; GNI = gross national income; ICT = information and com-
munication technology; and MDG = Millennium Development Goal.

a. C = competition; M = monopoly; and P = partial competition. b. Outgoing and incoming. c. Scale of 0–1, where 1 = highest presence. d. Millennium Development Goal indicators 8.14, 8.15, and 8.16.
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ICT MDGd Indicators, 2000–07
Number per 100 people 

2000 2002 2004 2006 2007

Low-income Sub-Saharan
Zimbabwe group Africa Region

2000 2007 2007 2007

Economic and social context
Population (total, million) 13 13 1,296 800
Urban population (% of total) 34 37 32 36
GNI per capita, World Bank Atlas method (current US$) 450 340 574 951
GDP growth, 1995–2000 and 2000–07 (avg. annual %) 0.7 –5.7 5.6 5.1
Adult literacy rate (% of ages 15 and older) — 91 64 62
Gross primary, secondary, tertiary school enrollment (%) 57 52 51 51

Sector structure
Separate telecommunications regulator No Yes
Status of main fixed-line telephone operator Public Private
Level of competitiona

International long distance service M P
Mobile telephone service C C
Internet service C C

Sector efficiency and capacity
Telecommunications revenue (% of GDP) 2.2 — 3.3 4.7
Mobile and fixed-line subscribers per employee 112 381 301 499
Telecommunications investment (% of revenue) 90.9 — — —

Sector performance
Access
Telephone lines (per 100 people) 2.0 2.6 4.0 1.6
Mobile cellular subscriptions (per 100 people) 2.1 9.1 21.5 23.0
Internet subscribers (per 100 people) 0.2 0.7 0.8 1.2
Personal computers (per 100 people) 1.5 6.5 1.5 1.8
Households with a television set (%) 18 32 16 18
Usage
International voice traffic (minutes/person/month)b 0.9 1.7 — —
Mobile telephone usage (minutes/user/month) — — — —
Internet users (per 100 people) 0.4 10.1 5.2 4.4
Quality
Population covered by mobile cellular network (%) — 75 54 56
Fixed broadband subscribers (% of total Internet subscrib.) 2.2 15.3 3.4 3.1
International Internet bandwidth (bits/second/person) 1 4 26 36
Affordability
Price basket for residential fixed line (US$/month) 6.3 4.3 5.7 12.6
Price basket for mobile service (US$/month) — 3.4 11.2 11.6
Price basket for Internet service (US$/month) — 24.6 29.2 43.1
Price of call to United States (US$ for 3 minutes) 4.36 — 2.00 2.43
Trade
ICT goods exports (% of total goods exports) 0.2 0.3 1.4 1.1
ICT goods imports (% of total goods imports) 4.0 2.0 6.7 8.2
ICT service exports (% of total service exports) — — — 4.2
Applications
ICT expenditure (% of GDP) — 3.5 — —
E-government Web measure indexc — 0.09 0.11 0.16
Secure Internet servers (per 1 million people, Dec. 2008) 0.1 0.5 0.5 2.9
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Key ICT Indicators for Other Economies, 2007
GNI per capita, Mobile cellular 

Population World Bank Atlas Telephone lines subscriptions Internet users Personal computers
(total, thousand) method (current US$) (per 100 people) (per 100 people) (per 100 people) (per 100 people)

American Samoa 65 —a 16.8 3.6 — —
Andorra 82 —b 45.5 83.3 71.8 —
Antigua and Barbuda 85 11,650 44.7 132.5 70.7 20.8
Aruba 101 —b 38.3 144.5 23.8 9.9
Bahamas, The 331 17,160 40.1 112.9 36.2 12.4
Bahrain 753 17,390 26.3 148.2 33.2 18.3
Barbados 294 —b 46.2 80.9 54.8 13.7
Belize 304 3,760 11.2 38.9 10.5 14.8
Bermuda 64 —b 90.4 94.2 75.0 22.5
Bhutan 657 1,770 4.5 22.7 6.1 2.6
Brunei Darussalam 389 26,740 21.0 78.9 41.7 8.8
Cape Verde 530 2,430 13.8 27.9 7.0 13.0
Cayman Islands 54 —b — 84.0 41.1 —
Channel Islands 149 68,640 — — — —
Comoros 628 680 3.1 6.4 3.4 0.9
Cyprus 855 24,940 44.9 115.6 38.0 38.3
Djibouti 833 1,090 1.3 5.5 1.3 2.4
Dominica 73 4,030 29.3 58.5 36.6 18.2
Equatorial Guinea 508 12,860 2.1 43.3 1.6 1.9
Faeroe Islands 48 —b 46.4 107.8 77.5 —
Fiji 834 3,750 14.6 63.5 9.6 6.1
French Polynesia 263 —b 20.7 66.6 28.6 11.0
Greenland 57 —b 40.8 117.0 91.6 —
Grenada 106 3,920 26.2 43.7 21.8 15.3
Guam 173 —b 40.2 59.1 38.6 —
Guyana 739 1,250 14.9 38.0 25.7 3.9
Iceland 311 57,750 60.0 105.4 65.0 52.7
Isle of Man 77 45,810 — — — —
Kiribati 95 1,120 4.3 0.7 2.1 1.1
Korea, Democratic 

People’s Republic of 23,783 —c 5.0 0.0 0.0 —
Liberia 3,714 140 0.1 15.2 0.5 —
Liechtenstein 35 —b 55.5 90.8 65.2 —
Luxembourg 480 72,430 51.7 125.9 75.8 67.3
Macao, China 480 —b 37.1 165.4 49.6 40.2
Maldives 305 3,190 10.8 102.7 10.8 20.0
Malta 409 16,680 56.2 90.8 44.7 —
Marshall Islands 58 3,240 8.3 1.2 3.9 9.1
Mayotte 186 —a — 28.0 — —
Micronesia, Federated 

States of 111 2,280 7.8 24.7 13.5 5.5
Monaco 33 —b 104.9 56.0 61.2 —
Montenegro 599 5,270 58.8 107.1 46.7 —
Netherlands Antilles 191 —b — 108.6 — —
New Caledonia 242 —b 24.8 72.8 33.5 17.1
Northern Mariana Islands 84 —b — 26.2 — —
Palau 20 8,270 37.0 53.0 27.3 —
Qatar 836 —b 28.4 151.2 42.0 19.1
Samoa 181 2,700 10.9 47.4 4.4 2.3
San Marino 31 46,770 68.9 57.2 51.0 80.0

(Table continues on the following page.)
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Key ICT Indicators continued
GNI per capita, Mobile cellular 

Population World Bank Atlas Telephone lines subscriptions Internet users Personal computers
(total, thousand) method (current US$) (per 100 people) (per 100 people) (per 100 people) (per 100 people)

São Tomé and Principe 158 870 4.8 19.0 14.6 3.9
Seychelles 85 8,960 26.7 90.9 37.6 21.2
Solomon Islands 495 750 1.6 2.2 1.7 4.7
St. Kitts and Nevis 49 9,990 53.2 21.3 30.7 23.4
St. Lucia 168 5,520 — 64.1 65.5 16.0
St. Vincent and the Grenadines 120 4,210 19.1 91.8 47.4 13.8
Suriname 458 4,730 17.9 70.3 9.6 4.4
Timor-Leste 1,061 1,510 0.2 7.4 0.1 —
Tonga 102 2,480 20.6 45.5 8.2 5.9
Vanuatu 226 1,840 3.9 11.5 7.5 1.4
Virgin Islands (U.S.) 108 —b 66.0 73.9 27.7 2.8

Sources: ITU and World Bank. Produced by the Global Information and Communication Technologies Department and the Development Economics Data Group. For complete information, see 
Definitions and Data Sources.

Notes: Use of italics in the column entries indicates years other than those specified. — Not available. GNI = gross national income; ICT = information and communication technology.

a. Estimated to be upper middle income ($3,706–$11,455). 
b. Estimated to be high income ($11,456 or more). 
c. Estimated to be low income ($935 or less).
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Information and communication technology (ICT) is a critical part of the ever more integrated

global economy, where knowledge-based activities have become increasingly important and per-

vasive. ICT enables people, governments, and businesses around the world to acquire and share

ideas, expertise, and services, helping to create and sustain opportunities for economic development

on an unprecedented scale. Accelerated knowledge transfer and technological diffusion amplify the

competitive advantages of fast-learning economies. As the information requirements for innovation

in economic and social activities increase, the importance of ICT for the development agenda will

only continue to expand. 

Information and Communications for Development 2009: Extending Reach and Increasing Impact first

examines the economic impact of mobile, broadband connectivity, and e-government applications. It

highlights country experiences with different institutional arrangements for e-government and dis-

cusses policy options for advancing access to ICT infrastructure and services. It also reviews policy

options that encourage the development of information technology (IT) and IT-enabled services

industries in the developing world. The report then analyzes the trends in ICT sector development,

drawing on the most recent national data on key indicators that are also presented in the at-a-glance

tables for 150 economies. ICT performance measures, on a scale from 1 to 10, are introduced for

ready comparisons of countries’ ICT capacities, as well as for benchmarking their progress along

three key dimensions of ICT development over time: (1) access to ICT services, (2) affordability of

ICT services, and (3) adoption of ICT applications in government and business.  

Highlighting elements of good practice that are emerging for policy, regulatory, and investment

frameworks, this report addresses some of the most challenging issues faced by developing countries

on the agenda of ICT for development.

T he role that ICT can play as an enabler of social and economic development is increasingly evi-

dent. Information and Communications for Development 2009 presents a thorough analysis of

the development potential of ICT, as well as the difficulties, constraints, and uncertainties

faced by both developing and mature economies. It also offers thoughtful considerations of the dif-

ferent policy, regulatory, and investment options in the ICT space. As such, it is an essential and

practical guide for policy makers, government officials, and academic practitioners who are work-

ing to ensure that their countries seize the opportunities offered by ICT.

—Dr. Craig R. Barrett, Chairman, United Nations Global Alliance for 

ICT and Development, and Chairman of the Board, Intel Corporation
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