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A. Introduction

As information and communications technologies
(ICT) continue to spread into all sectors of social and
economic life, they appear to be transforming our
world into an information society.1 While the rapid
growth in the Internet’s reach and use have occurred
largely in the absence of government intervention,
there is little doubt that policy action is required in
such areas as regulating the telecommunications sec-
tor, establishing legal frameworks for e-business and
building ICT-educated workers and citizens. Above
all, however, the growing digital divide between devel-
oped and developing countries, rural and urban areas,
men and women, skilled and unskilled citizens, and
large and small enterprises has prompted an ongoing
debate about the need for policy action, and calls for
building an all-inclusive information society are
becoming more and more prevalent. These develop-
ments highlight the need for a critical examination of
ICT policies and strategies and their effectiveness for
advancing the information society and economy in
developing countries and thus bridging the digital
divide. Such an examination will be the focus of this
chapter. 

1. ICT as an enabler for growth and 
development

It appears to be widely accepted that ICT have the
potential to bring about many positive developments
in the economies and societies of all countries. This is
reflected in the current international debates on the
information society – for example, within the frame-
work of the UN ICT Task Force and the World Sum-
mit on the Information Society (WSIS).2 Many
developing countries, following the lead of their
developed counterparts, are making serious efforts to
develop policies designed to enhance the spread and
use of ICT at the domestic level.

While there is general agreement that ICT will directly
or indirectly affect all sectors of society and the econ-
omy, and that policies should therefore be as compre-
hensive as possible, this chapter argues that particular
attention should be given to policies fostering the
adoption of ICT by businesses. This is based on the
assumption that, through the application of ICT,
enterprises will become more competitive, new mar-
kets will be accessed and new employment opportuni-
ties created.3 All of this will result in the generation of
wealth, thus ensuring future sustainable economic
growth. 

This, in turn, will directly and indirectly affect other
aspects of society and will foster the development of
an information society. It is well known that, while
the Internet and its predecessors have existed since
the 1960s, only when businesses started to use the
Internet in the mid-1990s did it really begin to take
off.4 In other words, the business community has
played a central role in the advancement of the infor-
mation society and will continue to do so.

Discussions on the advancement of the information
society often call for policies designed to achieve the
United Nations Millennium Development Goals
(MDG), in particular the eradication of poverty.
While achievement of the MDG must certainly be the
ultimate objective of all development policies, one
should keep in mind that, for example, the eradication
of poverty will not happen through access to infor-
mation by itself. It will be through the use of informa-
tion and the creation of knowledge that economic
livelihood can be improved and income generated; it
will be through the creation of economic opportuni-
ties and the translation of ICT into economic benefits
that people can be lifted out of poverty. Therefore,
policies that encourage and enhance the use of ICT
by the enterprise sector and private consumers will
contribute directly to achieving the MDG.

Many developing countries are only beginning to tap
the potential benefits of ICT. As a result, the gap
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between developed and developing countries’ use of
ICT remains wide (see chapter 1). The underlying
causes of this situation have been amply articulated.
They include lack of awareness of what ICT can
offer; insufficient telecommunications infrastructure
and Internet connectivity; expensive Internet access;
lack of adequate legal and regulatory frameworks;
shortage of requisite human capacity; inadequate use
of local language and content on the Internet; and
lack of skills and entrepreneurship. 

2. The role of national strategies

To tackle these difficulties, Governments – often sup-
ported by the international community – have
launched a number of initiatives aimed at promoting
various aspects of the information society and econ-
omy.5 This process has accelerated during the past
year, driven by the momentum created by the WSIS
and other forums. Initiatives are underway in the area
of awareness raising, infrastructure building, telecom-
munications deregulation, education and labour force
training, changes in legislation, and e-government.

The responsibility for taking action is usually distrib-
uted among various government offices and depart-
ments, as well as other actors in the society, with little
coordination among them. However, as ICT are tools
that can be applied across all sectors of an economy
and society, deployment of ICT at the national level
requires close coordination and coherence among
various ICT-related activities and initiatives. As a
result, much emphasis is being placed on the develop-
ment and implementation of national strategies.

Since national strategies imply significant involvement
by the public sector, one may ask whether a govern-
ment-led strategy is the best choice or whether, to
take the example of e-commerce, its growth should
be left to market forces and self-regulation by busi-
ness, especially given the rapid changes in the technol-
ogies on which it is based. How can public and busi-
ness interests be addressed by the same policies?

The countries that are considered as having advanced
the most in their ICT developments are those that
implemented national strategies or ICT plans early
on. For example, Singapore started as early as 1991 to
develop a national ICT strategy, followed in 1993 by
the United States and within five years by Canada,
Japan and many European countries (Dutta, Lanvin
and Paua 2003). Experience from these and other
countries has shown that what matters is not so much
the question of whether to implement a formal strat-

egy or not, but the type of approach and the degree to
which the government will be involved in certain pol-
icies.6

Since the late 1990s, many developing countries have
followed the example of developed countries and
launched their own national ICT programmes and
strategies. Particularly for developing countries, this
undertaking first calls for a stocktaking exercise and
reflection on best practice and past experiences.
UNCTAD has organized a number of workshops and
conferences to address the subject of national policies
and strategies for the development of ICT and e-
commerce in the developing countries. This chapter,
drawing from the various inputs to these meetings,
will address the questions posed above and will iden-
tify areas where policy action is needed; describe main
areas and sectors of policy action; look at best prac-
tice based on experiences from developed and devel-
oping countries; and make suggestions regarding the
implementation of these strategies.

Section B gives an overview of the main policy areas
that should be covered by national strategies and pro-
vides suggestions based on lessons learned from pre-
vious efforts to implement strategies. Central to this
discussion is the introduction of a model framework
for the development of a national strategy, and partic-
ularly e-business policies. Section C looks at the stake-
holders involved and the implementation of strate-
gies. Section D presents Thailand’s ICT strategy as an
example of a developing country’s effort to develop
its information society. The final section draws con-
clusions and makes final recommendations on the
development of national ICT strategies.

B. Key policy elements of ICT 
strategies

1. A model framework for a national 
ICT strategy

Given the cross-cutting nature of ICT, which can be
applied in areas as diverse as health, education and
manufacturing, national ICT plans and strategies need
to address a wide spectrum of policy sectors. But
exactly which sectors should be included, and what
policies will best promote the deployment and use of
ICT in the productive sphere, or foster the develop-
ment of a national information economy? 

Chart 3.1 provides a model framework for the devel-
opment of a national ICT strategy.7 This framework
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serves as a useful basis for explaining the policy areas
that should be covered under such a strategy and
showing how policies related to an information econ-
omy (including e-business and e-commerce),8 the
main focus of this chapter, fit into such a framework.

Accordingly, a framework for ICT strategies will
cover a number of sectors that need to be targeted by
specific policies (chart 3.1). Sectors are here divided
into two groups, those primarily related to the infor-
mation society (including education and health) and
those primarily related to the information economy
(including all industry sectors, trade, investment and
finance). Along such a continuum of sectors, the gov-
ernment is placed somewhere in the middle, provid-
ing services to both the private and public sectors. 

As chart 3.1 illustrates, there are different types of
policies addressing these sectors: 

• Cross-cutting policies will affect all of the
described sectors. They include policies related
to telecommunications infrastructure, research
and technology development, awareness crea-
tion, information technology (IT) training and
literacy, legal and regulatory issues and
measurement and monitoring.

• E-business policies (including e-commerce poli-
cies) will particularly affect the economic sec-
tors. They include policies related to the busi-
ness and economic environment, enterprise
development (especially promotion of small
and medium-size enterprises, or SMEs) and
development of the ICT industry. 

• E-society and e-government policies include
areas such as health, education, culture and the
media, as well as government services and cus-
toms.

Within this general framework, this chapter is prima-
rily concerned with e-business policies and cross-cut-
ting policies, as they have an impact on the informa-
tion economy and the adoption of ICT by the
business sector. It is recognized that some of the
cross-cutting policies discussed below – for example,
those related to developing the telecommunications
infrastructure or IT literacy and skills – overlap with
policies designed to develop other elements of the
continuum.

A preliminary survey by UNCTAD in 2002 revealed
that many ICT strategies did not distinguish between
e-business and other ICT policies.9 The model frame-
work provided in chart 3.1 explains how e-business

Chart 3.1

ICT policy model framework
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Source: Adapted from Dr. Thaweesak Koanantakol, Director, NECTEC, Thailand, Presentation given at UNCTAD-ESCAP Regional Conference on Electronic
Commerce Strategies for Development, Bangkok, 20-22 November 2002

fits into the overall national ICT strategy. It also
shows that e-business policies are at the heart of poli-
cies to promote the information economy.

Elements and priorities of national ICT strategies
might differ between developed and developing
countries (chart 3.2). In many less advanced coun-
tries, there is still widespread lack of knowledge about
using the Internet in business. For these countries,
enhancing awareness and public understanding of the
benefits of ICT is often an important starting point in
policy planning. Other priority areas for developing
countries are basic access to ICT, low-cost hard- and

software and the use of local-language Internet por-
tals. Furthermore, in many developing countries a
lack of local Internet content leads most people to
buy online from foreign (mainly US and European)
rather than local or even regional sites. Although busi-
ness-to-consumer (B2C) e-commerce has only a
minor share in global e-commerce, it may help SMEs
in developing countries to export indigenous goods
and services.

In developed countries, business interests appear
higher on the policy agenda (WITSA 2002). Busi-

Chart 3.2

Strategy divide between developed and developing countries
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nesses worry about issues such as competition, trust
and security, interoperability, intellectual property and
an open market environment. Since the telecommuni-
cations sector is largely in private hands,10 infrastruc-
ture and access are less of an issue for policy debate.
Other priority areas for developed countries may
include issues such as broadband access, the building
of regional networks, market exchange, and cross-
border certification. Recognition of a strategy divide
between developed and developing countries is
important, as it helps to better target the specific
needs of developing countries.

One cross-cutting issue relevant for countries at all
levels of development is that of gender imbalances
related to the digital economy. While in some coun-
tries Internet access figures for women are catching

BOX 3.1

Gender mainstreaming in ICT

The questions of whether women have equal access to ICT; whether the new technologies enhance business opportunities for women, espe-

cially in developing countries; and what barriers women must overcome to participate actively in the information society, have been on the

agenda of many national and international meetings and forums, governmental as well as non-governmental, and they are driven by the

WSIS preparatory process. Much of the work at the international level focuses on how ICT can become a tool for the advancement and

empowerment of women, including in areas such as education and training, health, and participation in public life and the productive sphere.

Within the United Nations, the Division for the Advancement of Women (DAW) has taken the lead in promoting the gender dimension in the

ICT policy-making process. In collaboration with the International Telecommunication Union (ITU), which is manager of the Inter-Agency

Task Force on Gender and ICT, and the UN ICT Task Force, DAW organized an Expert Group Meeting on the role of ICT for the advance-

ment and empowerment of women in the Republic of Korea in November 2002. The result of the meeting contributed to the forty-seventh

session of the UN Commission on the Status of Women (CSW), held in March 2003, which considered the subject of gender and ICT. In its

agreed conclusions, the Commission urges Governments and other stakeholders to take action on 24 recommendations and to integrate

gender into every facet of the WSIS. Most importantly, it calls on governments to “prioritize the integration of gender perspectives and ensure

women’s early and full participation when developing and implementing national policies, legislation, programmes, projects, strategies and

regulatory and technical instruments in the area of information and communications technologies and media and communications, and cre-

ate monitoring and accountability mechanisms to ensure implementation of gender-sensitive policies and regulations as well as to analyse

the gender impact of such policies in consultation and collaboration with women information technology specialists, women’s organizations

and gender equality advocates” (UNCSW 2003). UNCTAD, as manager of the UN Task Force on Gender and Trade, is working to main-

stream gender into its work on ICT and development.

There are many good examples of country-level initiatives to advance women’s use of ICT. In the Republic of Korea, the Government has

launched a gender-awareness IT project to bridge the gender digital divide in the country. It focuses on activities such as giving 8.5 million

households high-speed Internet access, providing Internet training for 2 million housewives, and a range of other training measures pertain-

ing to ICT use and e-business for women, including IT professionals.a

a Presentation by Prof. Kio Chung Kim, Asia Pacific Women’s Information Center, Korea, at UNCTAD-ESCAP Regional Conference on E-Commerce Strategies for
Development, Bangkok, 20-22 November 2002

up quickly with those for men, women are less
present when it comes to actual use of the new tech-
nologies (see chapter 1). In many countries, women
make up the majority of the rural population, which is
often marginalized in terms of telecommunications
infrastructure, education and training. Therefore, it is
important to mainstream gender in all areas of
national ICT strategies, and a number of international
initiatives have been launched to that effect (see
box 3.1). 

The following sections provide an overview of policy
areas relevant to the deployment and adoption of ICT
across the economy, including cross-cutting policies.
The main objective is to outline key issues and make
suggestions for best practice, drawing extensively on
country experiences presented at UNCTAD meet-
ings.11
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2. Awareness creation

In many developing countries, there is little awareness
of various aspects of e-business and ICT, such as their
benefits, legal and regulatory issues, best practices or
technological solutions. This lack of awareness pre-
vails at all levels, including government officials,
entrepreneurs and consumers. Promoting the use of
ICT and the Internet therefore ranks high on the e-
business agendas of developing countries (UNCTAD
2002a). 

Awareness can be heightened in a variety of ways,
including through appropriate curricula in the educa-
tion system, sharing of best practice, media cam-
paigns, public demonstrations to familiarize stake-
holders with the relevant technologies, government-
and company-sponsored training, and workshops and
conferences. The aim of these efforts should be to
create an e-business culture in the country, recogniz-
ing the role culture plays in the business environment;
the change of mindset among entrepreneurs, manag-
ers and executives is as important as the technological
change itself.

Governments can set a valuable example by providing
information and services online and using the Inter-
net as an additional channel for communication with
citizens (see section C.11). By stimulating demand for
information networks, governments and other public
agencies can play an important role in raising aware-
ness of the usefulness of, for example, e-commerce,
and in contributing to increased use of the new tech-
nologies. Governments also need to provide leader-
ship in the area of e-business (e.g. by using e-procure-
ment) and the use of online government services.
Therefore, intensive awareness programmes should
also be implemented in public offices at the executive
level.

3. Telecommunications infrastructure

Without an appropriate network infrastructure, there
will be little use of ICT by the business community.
The network infrastructure needs to be accessible,
affordable and of good quality. For many Govern-
ments, particularly in the developing world, the scope
and modalities of telecommunications sector privati-
zation, liberalization and regulation pose difficult
problems, as private-sector-led approaches must be
balanced with the demands of national public opera-
tors. Countries that have carried out telecommunica-
tions sector reforms have experienced significant

improvements in access to telecommunications facili-
ties (OECD 2002a). In most countries, opening up
the sector to several providers has resulted in a higher
number of users, lower prices and higher-quality serv-
ices (see chart 3.3). 

For example, Estonia was one of the first Central and
Eastern European countries to open up its telecom-
munications market in the early 1990s. This move led
to a rapid increase in the number of telephone lines
and mobile telephone subscriptions; reduced prices;
and constant growth in the telecommunications sec-
tor. Since approving its national ICT plan in 1999,
Egypt has successfully increased nationwide tele-
phone capacity and teledensity, the numbers of
mobile phone subscribers and international circuits,
and the capacity of international links to the Internet,
meanwhile reducing access costs. Similar positive
developments in telecommunications infrastructure
and services have occurred in Bermuda, Chile, El Sal-
vador and the Philippines since the introduction of
competition into their telecommunications markets
(OECD 2002a).

According to a recent study by the Organisation for
Economic Co-operation and Development (OECD
2000), in the 1990s mobile phone density grew much
faster, and prices fell more rapidly, in liberalized tele-
communications markets. The study concludes that,
for average prices to decline, pro-competitive legal
frameworks have to be in place. Other studies (e.g.
GTZ 2002) suggest that the success of reforms does
not necessarily relate to a country’s level of develop-
ment but rather to the quality of its governance and
institutional conditions. 

China is a special case: in the 1990s it faced the
world’s fastest infrastructure deployment without pri-
vatization. It only started opening up its telecommu-
nications market to competition in the late 1990s, and
then allowed competition only among public opera-
tors. A strong commitment by the Government to
invest heavily in the country’s telecommunications
infrastructure resulted in steep growth in the number
of Internet subscribers (UNCTAD 2001). 

While the introduction of competition and reform in
all areas of telecommunications and data services are
to be recommended, at the same time it is important
to protect the interests of consumers with respect to
price, quality and variety of services, as well as univer-
sal access. Other important measures include enhanc-
ing the capacity of the existing infrastructure by
increasing bandwidth access and availability, and
reducing Internet access costs for businesses and
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households. Service providers could be encouraged to
introduce alternative (and cheaper) devices and con-
sider the possibilities of wireless technology.

Developing countries need to take into consideration
that building telecommunications infrastructure is
costly. In many cases, countries will need inflows of
foreign direct investment (FDI) to improve domestic
infrastructure. This means that, in addition to estab-
lishing a well-regulated telecommunications market,
they also need to put in place policies to ensure an
appropriate investment climate for foreign service
providers. Effective implementation of the WTO
Agreement on Basic Telecommunications could be
useful in this respect.

4. Creating universal access to ICT

While telecommunications sector reforms usually
result in improved quality and access to telecommuni-
cations services, market-driven infrastructure devel-
opment often leaves out areas that are sparsely popu-
lated or are inhabited by underprivileged communities
where investment in telecommunications develop-
ment would not be profitable. Therefore, strategies
relating to telecommunications, infrastructure and
access need to take into account all segments of the
society so as to minimize digital exclusion. 

From a development point of view, the issue of uni-
versal access or universal service12 is critical, given
that many of the world’s poor live in remote and

CHART 3.3

Internet access and market structures (2001)

Source: ITU various publications; presentation by Dr. Eun-Ju Kim, ITU, at UNCTAD-ESCAP Regional Conference on Electronic Commerce Strategies for
Development, Bangkok, 20-22 November 2002
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underserved areas. Providing access to ICT for all cit-
izens often requires some kind of government inter-
vention. There are several models and policy options
for bringing the Internet and other technologies to
the poor. The developed-country model of home-
based and work-based access cannot easily be applied
in developing countries.

In developing countries, it may be better to focus on
shared-access models than on connecting all house-
holds, which would require large amounts of funding.
For example, the use of ICT and the Internet can be
broadened by setting up public access points or facili-
tating the provision of free Internet access in all pub-
lic schools, universities and other public locations
such as libraries, and by establishing telecentres
throughout the country. At the same time, publicly
subsidized community access centres should be busi-
ness-oriented and work towards achieving self-sus-
tainability. They should not compete with or distort
the operation of Internet cafes that may have already
been set up by local entrepreneurs. Good business
models for such centres have been developed in Peru,
where the establishment of private-sector-initiated
Internet booths resulted in a high number of Internet
users per Internet host (Hilbert and Katz 2003; DOI
2001). The RCP (Red Cientìfica Peruana) model has
been adopted by El Salvador, which is planning to
open 100 new telecentres by the end of 2003.13 Costa
Rica has set up 187 telecentres, including in all local
government headquarters, public libraries and 30 post
offices. Egypt has established 305 IT clubs and tele-
centres, mainly in deprived and low-income commu-
nities. India’s Community Information Centres (CIC)
project covers eight states in the north-astern part of
the country, where the rural population uses the cen-
tres primarily for Internet and email, word processing
and computer training. Community Information Cen-
tres are being established with the help of The Asia
Foundation in 22 provinces and municipalities across
Cambodia. Located in the offices of local non-gov-
ernmental organizations (NGOs), these centres fea-
ture Khmer-language World Wide Web portals and
email services.

In a number of countries (e.g. the Bahamas, Brazil
and Malaysia), Governments have successfully raised
funds for universal access by channelling a percentage
of telecommunications operators’ gross income into
special funds to finance public access points. These
universal service obligations (USO) generate income
from the incumbents and various public telecommu-
nications services operators that can be used to pro-
vide access to rural and underprivileged groups. For

example, Chile has used the funds to provide subsi-
dies for the installation of public telephones (Dutta,
Lanvin and Paua 2002). The goal of universal service
should extend beyond simple telephony to embrace
Internet access (as in Brazil) and broadband access to
facilitate the use of e-commerce and e-business tech-
nologies.

Other possible government policies to promote uni-
versal access include the following:

• Allowing competition in order to foster a
choice of services and suppliers as well as com-
petitive prices

• Establishing special public-private partnerships
to provide universal access (ICT access as a
public good)

• Introducing concession agreements with tele-
communications carriers and obliging them to
ensure connectivity in rural and remote areas
(as was done in Estonia; such a scheme failed in
the Philippines, though) (Dutta, Lanvin and
Paua 2002)

Countries will face a number of challenges in imple-
menting policies for universal access to ICT. For
example, they have to set up mechanisms to raise
USO funds. Large developing countries, such as India,
will face greater challenges to providing universal
access than smaller ones, such as Costa Rica. Finally,
without proper education and training, local content,
sociocultural awareness and a stable social, economic
and political environment, it will be difficult to make
ICT available to all communities.

In conjunction with access to telecommunications
networks and service, the development of appropriate
technologies to address the needs of disadvantaged
communities can be an effective way to bring ICT to
remote areas. Examples include the Jhai Foundation’s
project in the Lao People’s Democratic Republic and
the Indian Simputer (see boxes 3.2 and 3.3). The use
of open-source software is another recent develop-
ment that is gaining increasing attention and that pro-
vides developing countries with cheap access to tech-
nologies (see chapter 4). The use of software, whether
open-source or commercial, is contingent on access to
affordable hardware. Possible policy models include
subsidizing household ownership of personal com-
puters (PCs) and establishing and subsidizing commu-
nity access centres. 
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Box 3.2

The Jhai PC

Computers and Internet access is being brought to remote villages in the Lao People’s Democratic Republic using solar- and muscle-pow-

ered systems and low-cost wireless technology. The Jhai Foundation,a a non-profit organization based in the United States, has developed a

wireless voice and text communication system based on the Internet protocol (IP) and specially designed for use by villages in developing

countries. Initial installation has been done in a group of five villages north of the capital, an area where 8,000 people were displaced during

the military conflict in the late 1960s and early 1970s.

The system will have one public station in each village and is based on low-cost wireless PC technology (based on Wi-Fi, or wireless fidelity,

technology) and the open-source Linux operating system, customized to allow access via the local Lao script. Electric power will be gener-

ated by solar- and muscle-powered systems. The computers connect to the Internet via a radio network and are powered by hulking batteries

attached to stationary bicycles imported from India, with one minute of pedalling yielding five minutes of power. The organization hopes that

the 6-watt Jhai computer will withstand the heat and rain to provide email and Web access as well as allow phone calls over the Internet. The

system is being installed in full cooperation with village inhabitants; it was actually they who asked the Jhai Foundation for help accessing the

Internet so that they could monitor prices for the rice, chickens and silk they sell in the nearest market. They also want to sell local textiles

and handicrafts in Europe or the United States, and email and talk to relatives.

The network was designed and built for about $19,000 plus donated labour, and it is expected to cost the villages about $21 a month to oper-

ate. The project is expected to be sustainable and may be replicated in other locations. The Jhai Foundation reports it has received inquiries

from 40 countries thus far.

One problem the project faces is stopping people from stealing the equipment, as solar panels are routinely stolen. Therefore, the Jhai Foun-

dation is devoting great effort to an alarm system that still sounds minutes after being tripped, and even after all the wires connecting to it

have been cut. Another question that has been raised is whether the project has set up a training programme and has made enough content

available in Lao as well as some of the tribal languages of the indigenous population. Project staff members say that, although English-lan-

guage Web sites will remain in English, villagers will be able to send and receive messages in their native language. Software will also fea-

ture menus translated into Lao. Village children will be trained to use the computers and the Web and will then teach older villagers to do the

same.

The project was to be launched in May 2003 in Phon Kham village, 100 kilometres north of the capital, Vientiane, but it has been delayed by

unresolved disputes between the Foundation and the Government of Cambodia.

The Jhai Foundation has also set up Internet learning centres in the Lao People’s Democratic Republic, some of which have been handed

over to the Government after the initial start-up phase. The centres, which are located in high schools in rural areas, aim to bring technology

to students and teach them how to use Internet for educational purposes and communication with students from other countries, particularly

India. The centres provide Internet access and offer practice in computer use and basic English to students age 10 and up.

a See www.jhai.org.



72 CHAPTER 3: ICT STRATEGIES FOR DEVELOPMENT

E-COMMERCE AND DEVELOPMENT REPORT 2003

BOX 3.3

The Indian Simputer

Developed by a team of Indian scientists and engineers, the Simputer is a hand-held device designed as a low-cost portable alternative to
PCs. Its name stands for Simple Inexpensive Mobile People’s Computer, and it is a shared device for a local community of users. Equipped
with a smart card reader and writer, the Simputer can be personalized using a smart card for individual use on a changing basis. It can be
linked to a PC for transfer and storage of information (it has only limited internal storage capacity). An interface based on Information Markup
Language (IML) permits use based on sight, touch and audio, thus enabling use by illiterate people. The technology is based on GNU/Linux
software technology that is open and modular and uses a chip low in power consumption. Thus, the Simputer runs on three rechargeable
AAA batteries.

In November 2002, two Indian companies began commercial production of the Simputer. One of them, Encore Software Ltd., has already
shipped about 1,000 Simputers from India and Singapore, where it has a second sales office. The company expects to exit the trial phase
during 2003 and sell 25,000 to 50,000 Simputers in 2004 (Hindu Business Line 2003). 

The second manufacturer, PicoPeta Simputers Ltd., sells its Simputer for Rs. 13,000 and is hoping to lower the price to Rs. 10,000 (approxi-
mately US$200) during 2003 as volumes increase. Large orders are expected from the Government of India in particular.

In India, the Simputer has already been successfully used in projects involving bringing technology to schools, providing microfinance for
farmers in rural areas, and using e-governance to automate the process of land records procurement.a 

a See www.picopeta.com/showcase for examples of Simputer projects.

5. Human resources development

Most policy makers agree that unless businesses and
consumers are educated about the opportunities and
benefits offered by ICT, and unless they are trained to
use the Internet, e-business will not take off. While
access to computers and the Internet is essential, it is
not enough; it is equally essential to create a demand
for the new technologies and for e-commerce. Some
have even argued that education, and not connectiv-
ity, is the main challenge for most developing coun-
tries seeking to participate in the digital economy
(ILO 2001).

Education and training are fundamental to the wide-
spread and effective use of new technologies. Since a
networked society is essentially a knowledge society,
many of the potential benefits of ICT relate directly
to the capability to use data and information to create
new knowledge. Therefore, human resources devel-
opment (HRD) is considered to be a core component
of an ICT strategy and one of the most challenging
bottlenecks for developing countries seeking to

engage successfully in e-business. In many developing
countries, the literacy rate is low, especially among
women and girls, and the level of education is insuffi-
cient for full implementation of the changes in work
organization that are required for the efficient adop-
tion of ICT. Given the relatively fast technological
change related to ICT, continuous learning is
required. This means that even adults need to
improve skills or acquire new ones on a regular basis.

Developing the human resources of the country and
meeting the challenges of the e-business environment
requires a commitment by the highest levels of gov-
ernment. Governments need to define their respec-
tive national value propositions based on their com-
parative advantages – including, for example,
multilingual capacities – and focus their HRD on
those areas. HRD plans should include a shift from
transmitting information and knowledge to learning
critical and creative thinking. Also, HRD policies
should be designed to give men and women equal
access to opportunities in the labour market. 
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One common dilemma for Governments is how to
allocate the education budget. In many countries,
public education services and universities operate in
poor conditions, and improvements have implications
for the education budget.14 One way to increase
resources is through partnering with the private sec-
tor or NGOs. Indeed, the implementation of national
HRD policies for ICT could involve many different
players, including Governments, private training insti-
tutes, international and regional organizations and
NGOs. 

Enhancing basic IT education

Governments can play an important role in enhanc-
ing digital literacy through the country’s basic educa-
tion system. Improving Internet access and the
number of computers in schools and training teachers
in the use of ICT in the classroom will contribute to a
new generation of IT-literate children. At the same
time, Governments need to be aware that an increase
in the number of computers in schools will require
training teachers to use the new technologies, as well
as an increase in the number of technicians and other
IT-literate people to operate and repair computers
and teach software programmes. 

Chile has been working to enhance national IT liter-
acy through its Enlaces programme (see box 3.4).

Since putting in place its national ICT plan in 1999,
Egypt has provided over 6,000 high-school and uni-
versity students with basic IT training, and over 8,500
professionals with certified high-level training. The
Republic of Korea has implemented a comprehensive
plan for IT education in elementary and secondary
schools. According to a survey carried out in 2000 by
KRNIC (Korea Network Information Center),15

most Koreans were first exposed to the Internet
through school assignments (23%) or out of curiosity
(24%), followed by business use (19%), everyday
information (15%) and other means.

In low-income countries and remote communities,
where education systems may have major deficiencies,
community-based centres (such as telecentres) have
proven successful in providing basic training in ICT
literacy and raising awareness of the benefits of using
the Internet. Media Lab Asia, an academic research
programme with regional laboratories in five Indian
states, strives to bring ICT capacity to people in rural
India.16 Stakeholders involved include MIT Media
Lab,17 academia, NGOs, the Government and indus-
try. The programme brings digital connectivity to vil-
lages and trains rural young people in entrepreneurial
skills. 

It is important to remember that access to quality
basic education should be the priority concern of all

Box 3.4

Red Enlaces: 10 years of IT education in Chile

Launched by Chile’s Ministry of Education in 1992, the Enlacesa programme is one of the early efforts by Governments to prepare students
for the information society and to introduce ICT into a country’s basic education system. The programme provides infrastructure (computers
and Internet access), capacity building (for teachers) and content (educational software and Web sites). Enlaces is the main provider of ICT
equipment in the country’s schools; in 2001 it provided 80 per cent of equipment in primary schools and 59 per cent in secondary schools.

After 10 years in operation, in 2002 the programme was operating in 74 per cent of primary schools and 93 per cent of secondary schools, or
a total of 77 per cent of all schools in Chile. It has managed to distribute computers to 72 per cent of schools (a total of 50,000 computers) and
provide Internet connections to 56 per cent of schools. 60 per cent of teachers have been trained. The Government hopes to reach 100 per
cent coverage by 2005.

The programme aims not only to provide access to the Internet and new technologies, but also to introduce the use of ICT into school curric-
ula as a support medium for teaching. Results in this area have been limited thus far, since the programme has mainly focused on training
staff members to use the system, rather than encouraging teachers to use ICT as a pedagogical tool. This remains one of the most important
challenges for the future development of the programme (Hilbert and Katz 2003).

a www.redenlaces.cl
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Governments. Introducing computers into badly
equipped schools with poor curricula will not pro-
duce better-educated citizens equipped for the chal-
lenges of the information society.

Labour force training and skills 
development

In addition to introducing basic computer education
in schools, countries will also need IT professionals
such as software engineers, programmers and other
technical specialists, as well as businesspeople with IT
skills. The demand for ICT-related skills is not limited
to the ICT sector but arises in all areas of economic
activity as ICT becomes an essential part of every
enterprise. Skilled professionals must be attracted,
developed and retained as an essential part of national
ICT strategies.

High-skill professional ICT training is usually pro-
vided by universities and technical colleges, while
lower-skill IT-related training can be offered by com-
munity colleges or similar training institutes, private-
sector training centres, and in-house company train-
ing as well as over the Internet. A number of universi-
ties worldwide have started to offer programmes
combining business and technical skills. Since women

are particularly underrepresented in ICT-related pro-
fessions, programmes supporting female enrolment
are important elements of national strategies in the
area of education and training.

Because ICT develop rapidly, the public sector has
difficulty adapting its IT training curriculum accord-
ingly. Therefore, the private sector, especially the IT
industry, can play an important role in training the
workforce. Yet Governments need to keep in mind
that private training is often affordable only to the
urban upper class and may leave out many members
of the marginalized or rural labour force. Building
public-private partnerships could be a good alterna-
tive: for example, Egypt has started a programme to
train 5,000 young professionals a year in collaboration
with numerous renowned multinationals established
in Egypt, such as Microsoft, Oracle, IBM and Sie-
mens. Other examples of countries that have initiated
a number of IT training programmes are the Philip-
pines (see box 3.5) and the Republic of Korea.

Increasing the number of HRD programmes and
activities will be effective only if the education and
training match the changing needs of the industries
concerned. Upgrading teaching standards, encourag-
ing faculty to acquire new knowledge, developing aca-

BOX 3.5

IT training projects in the Philippines

At the country level, human capacity building for ICT may take various forms. For example, the Government of the Philippines has imple-
mented the following projects:

• Virtual Center for Technology Innovation in Information Technology. Funded by the Department of Science and Technology, the
centre provides training and certification programmes as well as e-learning facilities. Certification programmes are in computer
networking, database systems, and Internet software development.

• PCs for High School project. Funded by the Department of Trade and Industry, it aims to provide computers with printers and modems
to 1,000 of the 4,336 public schools in the country.

• School Cyberfair project. It recognizes high schools that produce the best websites telling a story about a programme or people in their
local communities.

• APEC Tel E-Commerce Skills Standards Project. This project is an initiative of the Asia-Pacific Economic Cooperation (APEC) forums
to develop e-commerce skills standards to improve the quality and consistency of human capital for e-commerce in the region. It covers
subjects such as knowledge management, software development, website development and maintenance, order fulfilment, marketing,
network technologies, outsourcing and project management.

Other projects include an online open university; an e-government awards mechanism to encourage the use of e-government services and
facilities; a free online marketplace project sponsored by the World Bank, which includes training activities; and an Internet Day celebrated
each year to build awareness of e-commerce and the Internet.
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demic exchange programmes, and fostering regular
discussions between educational institutions and the
private sector can contribute to the development of
better human resources for e-business.

At the global level, the demand for IT skills has
grown considerably over the past few years and has
not been met by the supply of IT labour. As a result,
there is a considerable shortage of IT skills, especially
(but not only) in the developed countries (ILO 2001).
To fill this labour shortage, some developed countries
have hired high-skilled migrant labour, often from
developing countries. This practice can be costly for
developing countries such as India that have invested
heavily in creating a domestic IT human resources
pool and are facing increasing domestic demand for
IT professionals. Hence, companies in developing
countries need to consider providing attractive work-
ing conditions to prevent their IT professionals from
looking for alternatives abroad. The availability of
specialized IT skills in developing countries could
help attract IT companies from developed countries
to set up enterprises or subsidiaries in developing
countries.

The following recommendations have resulted from
UNCTAD meetings18 discussing HRD policies for
the development of ICT and e-commerce:

• Activities should preferably be conducted in
provincial cities, as many programmes are
often already available in capital cities.

• Activities should cater to the needs of SMEs,
be tailored to local requirements, and involve
both local and international resource persons.

• Activities need not only to encourage people to
get online but also to prepare them for the dif-
ficulties they are likely to face in the process.
Such an approach will increase user trust and
confidence and reduce security problems.

• Copious information on best practice and bar-
riers to e-commerce development is already
available online free of charge and can be used
to enhance the quality and relevance of HRD
activities.

• E-commerce training courses should be con-
stantly updated, as new innovations and prac-
tices emerge very rapidly in this field. Institu-
tions in charge of HRD for e-commerce
should provide appropriate incentives for
keeping e-commerce courses up-to-date. 

• Activities organized by regional or international
organizations should preferably be conducted
in partnership with local organizations respon-
sible for HRD, such as universities.

6. Legal infrastructure19

The need for a legal infrastructure supportive of and
conducive to e-business activities constitutes one of
the main issues that policy makers should address
when defining an ICT strategy. Lack of trust, security
and harmonized national legislation, coupled with an
increasing number of reported cybercrimes, viruses,
spams and fraud, has become a major impediment to
the expansion of the information economy. Providing
an enabling legal framework is a key specific e-com-
merce element of a national ICT strategy, as it partic-
ularly affects the ability to conduct transactions
online. Policy makers need to remember, however,
that adjusting the legislative framework to e-com-
merce will not solve other, more fundamental prob-
lems inherent in the existing legal system of a country.

The main legal challenge of e-commerce is that tangi-
ble information is unavailable (i.e. there are no origi-
nal paper documents, only electronic messages). This
is often referred to as the dematerialization problem.
Because of this and other unique characteristics of e-
commerce, national legal frameworks need to be
adapted to enable the development of e-commerce
and give legal value to electronic documents and sig-
natures. It may be useful for Governments to exam-
ine their legal infrastructure to see if paper-based
form requirements prevent laws from being applied
in an electronic environment.

Although it is well known that commerce and tech-
nology often advance ahead of the law and that his-
torically the law has adapted to serve commercial and
financial demands and facilitate trade, it is equally true
that technology needs to take into account relevant
legal requirements. This is very much the case with e-
commerce, since the laws of many countries include
strict requirements concerning issues such as negotia-
bility and documents of title. Furthermore, efficient
regulation of e-commerce issues such as spam and
digital rights management requires that legislative
solutions be accompanied by technical solutions.

National policy priorities need to be reflected in the
legal framework in order to maximize certainty and
encourage confidence in and use of e-commerce. The
legal framework, a key element in the enabling envi-
ronment, affects market participation. It is important
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to hold a broad public dialogue and debate with all
stakeholders before preparing e-commerce legislation
so as to ensure fairness and an equitable balance
between different interests at stake.

Legislation should aim at providing legal security and
predictability and technological and commercial neu-
trality as well as removing barriers to accessing and
using e-commerce. Thus, it is essential to ensure that
online transactions are legally valid, binding and
enforceable. In preparing legislation, Governments
should not overregulate; party autonomy should be
preserved; and the legislation adopted should be tech-
nology-neutral. 

Important legal issues include electronic contracting,
consumer protection, privacy and data protection,
cybercrime, jurisdiction and applicable law, intellec-
tual property rights (including digital rights manage-
ment), alternative and online dispute resolution20 and
taxation.

Electronic signatures are a vital tool to ensure
authentication of electronic communications. It is
important that countries wishing to use various e-sig-
nature techniques enact appropriate legislation to
ensure that electronic signatures can be used with
legal effect. The United Nations Commission on
International Trade Law (UNCITRAL) has devel-
oped Model Laws on E-Commerce and Electronic
Signatures, primarily designed to enable e-commerce
development as opposed to regulating e-commerce.
While there are many electronic signature and authen-
tication technologies, it is important to determine the
extent to which a law on electronic signatures should
prescribe a given type of signature or technology. A
review of legislative and regulatory activity so far
reveals three basic approaches:

• Minimalist approach (e.g. in Australia, the
United Kingdom, the United States) – No spe-
cific protocol or technology is advocated. Leg-
islation is limited to defining the circumstances
under which an e-signature will fulfil existing
legal requirements for tangible signatures.

• Prescriptive approach (e.g. in Argentina, India,
Italy) – Asymmetric cryptography21 is generally
the approved means of creating a digital signa-
ture; operational and financial requirements are
imposed on certification authorities and key
holders. Prescriptive laws may create problems
for cross-border transactions.

• “Two-tiered” approach (e.g. in the European
Union, Pakistan, Singapore) – The first two
approaches not being mutually exclusive, this
approach combines them by prescribing stand-
ards for asymmetric cryptography operations
while at the same time taking a broad view of
what constitutes a valid e-signature.

A flexible approach to the legal issues raised by elec-
tronic signatures and authentication might be consid-
ered, not only to ensure the continuing usefulness and
applicability of the law but also to take into account
the business community’s concerns that rule making
may unnecessarily hinder the development of new
techniques. The law should cover a diversity of exist-
ing techniques offering varying levels of reliability and
security, while at the same time leaving room for tech-
niques that may be developed in the future. 

Privacy and data protection. Appropriate data
protection legislation or appropriate guidelines regu-
lating the collection, use, dissemination and protec-
tion of personal data to which business actors have
access over the Internet are necessary. It is important
to avoid undue restrictions on transborder data flows
from countries where data are protected. To boost
consumer confidence and as a complement to con-
sumer protection legislation, policy makers might
wish to consider the promotion of self-regulatory
instruments such as trustmarks or “seals of
approval”, guidelines and codes of conduct.

Intellectual property protection. Authors, pub-
lishers, producers and content providers are increas-
ingly demanding legal and technological answers to
their concerns about copying and dissemination of
digital material. Thus, in addition to appropriate copy-
right legislation and enforcement mechanisms, coop-
eration between Internet service providers (ISPs) and
rights owners is very important. Technological pro-
tection measures such as digital rights management
(DRM) systems are effective mechanisms that have
been developed to protect digital content and prevent
unauthorized use of copyrighted content. Their aim is
to secure rights clearance and revenue collection. It is
therefore important that, in addition to appropriate
copyright legislation, intellectual property rights hold-
ers in developing countries have easy access to DRM
systems in order to protect content. When imple-
menting intellectual property legislation, Govern-
ments might consider ratifying the WIPO Internet
Treaties. 
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Cybercrime. It is important for Governments to
examine their legal frameworks and, where appro-
priate, enact legislation to criminalize activities that
involve interference with infrastructure security and
computer crime. In reviewing their criminal laws,
Governments might consider taking into account the
Council of Europe Convention on Cybercrime.

Taxation.22 Fears of revenue losses from uncol-
lected taxes and duties on Internet transactions have
prompted many Governments to work towards inter-
nationally acceptable solutions for changing existing
tax legislation to take account of e-business. The
OECD, within the framework of its Model Tax Con-
vention, has taken a lead in adapting existing frame-
works to reflect the existence of e-commerce. Devel-
oping countries, even if they are not part of an
OECD agreement on Internet taxation, should use
the agreed-on rules as a basis for adjusting their own
legislation and should start to develop efficient tax
collection systems for e-commerce.

7. Economic and business
environment

In addition to the telecommunications sector, which
is clearly in greatest need of regulation, there are other
policy areas that Governments need to address in
order to create a business and economic environment
that will facilitate the adoption of ICT by the business
community. These areas relate to trade and invest-
ment, standard setting, and banking and finance.

Trade and investment

A policy framework that promotes open markets,
competition and private-sector investment will attract
companies not only in telecommunications but in
other sectors that support and benefit from the infor-
mation economy. Trade-related policy objectives
should enable innovation, a key element in an econ-
omy and society that is increasingly becoming knowl-
edge-based. Regulations should be internationally
coordinated; otherwise they create uncertainties as to
which rules apply. From a business point of view,
non-discriminatory treatment of e-commerce is
essential (WITSA 2002).

Active participation by Governments and commit-
ments made in WTO multilateral trade negotiations
could result in an environment that stimulates trade

and investment. Policies could include a reduction of
import tariffs and taxes on software and hardware,
the temporary movement of skilled labour (as pro-
vided for in the GATS), participation in the Informa-
tion Technology Agreement (ITA) or the customs
moratorium on electronic transmissions. Further lib-
eralization of the services sectors, especially services
that can be provided digitally (e.g. computer-related
services, business services, financial and insurance
services), as well as communication services, could
stimulate export growth in these sectors.

Common changes in trade policies include the lower-
ing of import tariffs on computers and other hard-
and software, which are important inputs into the
domestic IT industry. As this measure typically results
in lower prices, it has proved helpful for increasing
the use of computers and ICT in general, and espe-
cially among SMEs. Examples of developing coun-
tries that have adopted this approach include the
Government of Uganda, which removed all major
taxes on computers and related equipment as of 1 July
2002. Ecuador eliminated import duties on computer
hardware in January 2002 in an effort to increase the
number of computers and Internet users in the coun-
try (US Commercial Service 2002). 

In addition to recognition of the convergent nature of
e-commerce, there is also increasing recognition of
and reliance on general competition law principles to
guard against anti-competitive activity in the e-com-
merce space.

Trade support services such as customs and logistics
need to be made more efficient and to incorporate
ICT into the management of cross-border transac-
tions. Government measures to streamline regula-
tions affecting customs and exports of intangibles,
and to modernize customs systems, could be efficient
ways of supporting the information economy.

Technical standards

In choosing technological standards, it is crucial to
consider their compatibility at the international level.
Countries need to be aware of the fast pace of ICT
convergence and the danger of “lock-in” effects for
consumers in connection with use of certain technol-
ogies that do not meet internationally agreed stand-
ards or are not based on interoperability. These range
from pay television to mobile phone standards to
software (see chapter 4). As a general principle, open
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standards should be chosen over proprietary ones
(Hilbert and Katz 2003).

The availability of international technical standards
could also facilitate resolution of the legal issues likely
to arise in international transactions. Recent efforts by
the United Nations Centre for Trade Facilitation and
Electronic Business to develop XML standards for e-
commerce could be useful.

Finance and payments23

The low level of credit card ownership in many devel-
oping countries is a major impediment to the spread
of business-to-consumer (B2C) e-commerce. Gov-
ernments are therefore encouraged to adopt flexible
regulations and create a supportive institutional envi-
ronment to encourage the introduction of e-pay-
ments, Internet banking, online trade finance and
credit information, and other e-finance facilities rele-
vant to SMEs, and to ensure public-private coopera-
tion in these areas.

Estonia is a country that has become a leader in Inter-
net banking (which now reaches 18 per cent of the
population), not only among Eastern European coun-
tries but in world rankings, through a combination of
easy-to-use software, free-of-charge transactions and
behaviour changes resulting from the influence of the
Nordic countries’ IT culture on Estonia.24 Thailand’s
e-payment strategy 2002–2004, under the leadership
of the Bank of Thailand, has created an industry pay-
ment body to involve other stakeholders, in particular
from commercial banks, which take leading responsi-
bility for the development of e-payment systems and
technologies.

Online security is a major factor limiting the develop-
ment of e-business in many countries. Consumers
consider credit card security their number one con-
cern about online shopping. In some countries, like
China, holders of credit or debit cards are liable for
the amount of charges on their cards, even in cases
where the card number is stolen.25 In some develop-
ing countries there are very few secure servers, which
increases the risk of credit or debit card misuse. Gov-
ernments, in cooperation with the private sector,
should foster the creation of an e-payment- and e-
finance-friendly regulatory environment and the
development of secure methods of electronic storage
and transmission of commercial messages, electronic
signatures and e-contracts.

8. Promoting e-business among SMEs 
and creating local content

Small and medium-size enterprises are the backbone
of the economy – not only in developing countries –
and employ the large majority of the workforce. Any
strategy to promote the information economy and
the adoption of ICT by the business sector therefore
needs to consider the critical role of SMEs in creating
employment and enhancing the gross domestic
product (GDP). Through the use of ICT, SMEs can
access important information related to products,
markets, legal and regulatory requirements and
finance; establish and maintain contacts with clients
and business partners; make business processes more
efficient; and improve firm organization and manage-
ment, all of which contribute to increased competi-
tiveness.

SMEs have many advantages that could allow them to
spearhead e-business in some developing countries.
These include their great adaptability and ability to
keep up with change, a flexible structure to meet
changing requirements, and a simple decision-making
process, all of which fit well into the current rapidly
changing e-business environment.

Yet bringing the benefits of ICT to SMEs, especially
microbusinesses, in developing countries is also the
most challenging task for policy makers and interna-
tional aid agencies. Existing policies and programmes
to promote SMEs need to integrate ICT-related com-
ponents, taking into consideration the special situa-
tion of SMEs, which face the following problems,
among others:

• limited access to finance that would enable
them to introduce ICT into their organizational
structures or venture into e-commerce

• limited human resources, including IT and for-
eign-language skills 

• limited resources to buy expensive hardware
and software

Therefore, some of the policies described above need
to target SMEs through, for example, low-cost distri-
bution of software (including possible use of open-
source software), subsidized IT training programmes
for SMEs, incubators, the availability of venture capi-
tal, and/or trade-related e-finance mechanisms for
SMEs. Also, because SMEs have less credibility on
the international market than large multinational
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enterprises, they need help to improve the quality of
their products and services in order to be able to sell
them on the now much more accessible international
market.26

In addition, policies that target the development of
certain sectors of economic importance should focus
on SMEs. These include sectors such as tourism and
software and IT-related services. In order to promote
SMEs’ participation in the digital economy, the
Government of Costa Rica has established an Inter-
net portal (www.marketplacecostarica.com) that
markets Costa Rican products and allows SMEs to
establish business contacts and advertise their
products at minimal cost. Jamaica has developed a set
of sectoral plans that include support for e-business
in dynamic sectors of the economy. SMEs need more
and better information about potential market niches
or diaspora markets (Africa) – for example, on
business clients, types and volumes of product needs,
and quality and other requirements. Mechanisms to
help SMEs connect with prospective business clients
in developed countries are very helpful and have been
established in Uganda at no cost to entrepreneurs.
Uganda has also adopted a partnership model for
mentoring and twinning to start up e-businesses and
is setting up the first e-business incubator, following
models in Asia and North America.

In order for SMEs to realize the benefits of ICT, the
generation of local content is vital. This issue is espe-
cially addressed in discussions of models and policies
to enhance the adoption of ICT in rural areas, which
requires the availability, in local languages, of informa-
tion relevant to local communities. SMEs have shown
more interest in e-commerce when efforts were made
to facilitate the use of local languages (Hilbert and
Katz 2003). A study on ICT usage in Costa Rica has
shown that the lack of Spanish-language content is a
major reason for the limited use of the Internet by
businesses (Monge and Chacón 2002). Many develop-
ing countries have a rich cultural and historical herit-
age that is reflected in their music, handicrafts, local
customs and traditions and in their popularity as tour-
ist destinations. SME support programmes should
help SMEs provide local content to both domestic
and foreign consumers. The UNCTAD-initiated Glo-
bal Trade Point Network (GTPNet)27 is a good exam-
ple of how SMEs from developing countries can use
the Internet to expand their domestic and interna-
tional markets.

9. Promoting the ICT industry

By targeting certain industries and business sectors,
Governments can play an important role in enhanc-
ing the development of e-business in the country. In a
number of countries, development of the domestic
ICT-producing sector28 has been a priority in the
national development strategy (e.g. in Malaysia and
India, as described in box 3.6). Development of ICT
hardware and software production is often pursued
by establishing joint ventures or creating high-tech-
nology parks offering investment and export incen-
tives. This requires the availability of capital, either
public or private. Government funding can be partic-
ularly useful as seed capital to start-up companies and
has been provided in countries such as Australia,
Greece, Israel, Singapore and the Republic of Korea
(Dutta, Lanvin and Paua 2003). 

Governments wishing to develop the national ICT
sector need to ensure that the industry is subject to
competitive pressure; that it creates diversified pro-
ducer capabilities; that it is adapted to local needs; and
that it creates jobs directly and indirectly (in the long
term) – that is, has spillover effects. For these policies
to succeed, the government needs to work very
closely with the business sector and respond to its
very specific needs. At the same time, academia needs
to be present in the policy making so that colleges’
and universities’ teaching programmes correspond to
the needs of the emerging sector.

Experiences from countries that have chosen an ICT-
led export focus show a positive impact on balance of
payments and GDP (e.g. in Costa Rica and India). An
ICT export focus may also help countries reduce their
dependence on traditional commodity exports. On
the other hand, this strategy may have only limited
impact on the development of the national infrastruc-
ture and on other national development objectives. In
India, where there was a strong focus on the ICT
export sector, few benefits trickled down to the poor,
and ICT infrastructure and access are still in bad
shape in many rural areas.

Some studies have found that while a policy to glo-
bally position the domestic economy makes sectors
more competitive and attracts FDI, it does not neces-
sarily translate into social development, especially for
vulnerable groups (DOI 2001). Similarly, if ICT
developments are limited to closed technology parks
or zones and are not combined with other policies in
the area of education and training, the gains will not
diffuse throughout the economy. Hence, more atten-
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tion needs to be paid to linking these strategies to the
domestic industry and other related policies (see
Thailand’s linking of incubators with other ICT-
related policies). To yield their full potential, ICT
need to be mainstreamed into all sectors, as was out-
lined in previous sections of this chapter.

10. Monitoring and measuring ICT 
usage29

The lack of reliable statistics and indicators for assess-
ing e-business developments at the national and inter-
national levels has been a source of major concern
and has received attention from policy makers in
many countries. Data on the use of ICT are funda-
mental for facilitating well-informed decisions on
how to formulate and implement ICT strategies and
to benchmark a country’s digital economy vis-à-vis
those of other countries. 

Countries that have started to collect statistics about
the digital economy are already benefiting from the
results. They are now in a position to benchmark their
economies with those of competitors internationally,
and they are able to identify the number of qualified
people needed to advance their country’s digital econ-
omy and to calculate the amount of investment fund-
ing needed to provide businesses with access to the

Box 3.6 

Promoting the ICT sector as a development strategy?

Malaysia and India are well-known examples of countries that have chosen an ICT sector strategy. In the case of Malaysia, a key policy strat-
egy for the development of the ICT industry has been to facilitate a rapid transition of the telecommunications industry towards full competi-
tion. This strategy is being implemented through, among other means, the establishment of a universal service provision policy framework,
with funding from both industry and the Government; moves towards cost-based tariffs, starting with tariff re-balancing for fixed-line services;
opening up the last mile by issuing new licenses; legalizing the voice-over Internet protocol; and lifting controls over mobile telephony
charges. These policies are complemented by the Multimedia Super Corridor (MSC) initiative, which includes the implementation of a
number of flagship applications to develop the country’s ICT industry.

The Indian example is based on a successful technology park strategy. Government policies to promote the IT services export industry
included permitting duty-free imports of a number of key IT products; allowing 100 per cent foreign equity; deferring corporate income tax
until 2010; dedicated data communication links; single-window Government clearance; and providing single-point custom bonding and export
certification. This was complemented by support for incubators, human resources training, numerous e-governance initiatives and the unding
for venture capital. The success of this strategy was greatly aided by the existence of a large pool of IT-skilled labour, to which new technol-
ogy parks were set up in close proximity (e.g. in Bangalore).

Internet. The United States is planning to include the
measurement of e-commerce transactions in its entire
statistical programme, which will enable it to measure
the impact of e-commerce on the overall perform-
ance of the economy.30 Both policy makers and busi-
nesspeople are able to take better-informed decisions
about public policy measures and private investments
in e-business-related sectors.

Recognizing the value of ICT data, policy makers
designing national ICT strategies increasingly include
in their programmes the need to measure the digital
economy. For example, the European Union eEurope
2002 Action Plan includes a set of benchmark indica-
tors to monitor progress towards its targets (Deiss
2002). In Japan, the Basic Law on Formation of an
Advanced Information and Telecommunications Net-
work Society (“Basic Law on IT”) that came into
force in January 2001 obliges the Government to
work out a basic strategy to promote the formation of
an advanced IT network society (the “E-Japan Strat-
egy”), and also obliges the Government to prepare
official statistics related to ICT.31 In short, measuring
the digital economy has been recognized as an impor-
tant element in the development and planning of
national ICT strategies.

Digital economy indicators and statistics are impor-
tant for the design of ICT strategies in two ways.
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• They help policy makers to better plan their
strategies by identifying gaps and areas that
need improvement.

• Basic information on the use of ICT by busi-
nesses and consumers is needed in order to
assess the current and potential impact of the
digital economy and thus to evaluate the
impact of ICT strategies. This, in turn, leads to
revised policies on how to best exploit the eco-
nomic potential of the new technologies. 

Even though the volume of e-commerce or the use of
ICT by businesses may still be marginal in many
developing countries, it is essential to start preparing
ICT indicators now, for two reasons.

• The development and growth of the digital
economy are irreversible. Businesses all over
the world are increasingly using ICT in their
business processes and are gradually moving
towards e-business.

• The experiences of countries that have started
to develop their e-statistics show that it takes
several years to design and implement an opti-
mal national strategy for measuring the digital
economy. Hence, the earlier countries begin to
work on their e-measurement strategy, the
more likely they are to achieve good results at
the time when e-business spreads to most parts
of the developing world.

11. E-government

When developing ICT at the national level, Govern-
ments can assume three different roles (Dutta, Lanvin
and Paua 2002). They can be 

1. Producers of ICT – through the development
and deployment of ICT goods and services and
ICT infrastructure

2. Facilitators – through the creation of an enabling
environment, including a conducive macroeco-
nomic environment; a fiscal, legal and regulatory
framework; and education policies 

3. Leaders – by implementing e-government (i.e.
becoming users of ICT), addressing digital
divides in the country, and making ICT a national
priority (e.g. through projects) 

Based on this classification, leaders include countries
and economies such as Singapore, the United States,

Finland, Canada, Sweden, the United Kingdom and
Hong Kong (China) – all of them economically more
advanced while also rating high on the network readi-
ness scale. Leaders usually also have a strong facilita-
tor role, encouraging competition and supporting
market efficiency.

Governments play an important role as users of ICT.
They use ICT for reforming government; promoting
e-government projects at all levels of government;
enabling online tax payments (for citizens) and online
procurement (for businesses); mainstreaming ICT in
areas such as health, education and the legal system;
and customs automation. Governments should give
high priority to security, privacy and consumer protec-
tion and should involve civil society as much as possi-
ble in decision making. 

According to a United Nations report (2002), the
world’s 10 most advanced e-governments in 2001
were those of the United States, Australia, New Zea-
land, Singapore, Norway, Canada, the United King-
dom, the Netherlands, Denmark and Germany.
Examples of developing countries with high e-gov-
ernment capacity include the Republic of Korea, Bra-
zil, the United Arab Emirates, Mexico, Kuwait,
Argentina, Bahrain, Uruguay, Chile and Lebanon. 

Good examples of developing-country Governments
taking an active role as users of ICT include the Gov-
ernment of the Republic of Korea, which is using the
Internet heavily to purchase materials for state-run
companies (up to 50 per cent of purchases were
online in 2002). Supplies, contracts, deliveries and the
like are handled electronically, based on electronic
data interchange (EDI) systems, and e-business appli-
cations are used in the evaluation of management of
public companies.

The Government of Brazil has used incentives to pro-
mote online income tax payments, discouraging
paper-based filing and providing faster processing of
online filing of tax returns. As a result, in 2000 – only
four years after the introduction of the online system
– 90 per cent of income tax declarations were submit-
ted via the Internet (Hilbert and Katz 2003). Through
its Post Office programmes, the Government pro-
vides a number of services to citizens, ranging from
free email to export process simplification for SMEs.
This has resulted in the growth of SME exports from
less than $1 million (1999) to $43 million (2001).
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C. Stakeholders and 
implementation of strategies

The development and implementation of national
ICT strategies is perhaps the biggest challenge policy
makers face. At the start of such a process, the fol-
lowing questions need to be addressed:

• How will the implementation of the strategy be
organized and coordinated?

• Who are the main partners and stakeholders
involved in the implementation process?

• Which policy areas should be given priority
over others as far as resources are concerned?

• What institutional aspects need to be taken into
consideration?

Given the complexity and cross-cutting nature of
ICT, a holistic approach is essential to a national ICT
strategy, as far as both sectors and stakeholders are
concerned. It will be difficult to create awareness at
the political level or to adopt a state-of-the-art regula-
tory framework unless the elements of an ICT strat-
egy are rooted in the reality of the national economy.
Therefore, stakeholders from all areas of the society
and economy should be involved: public institutions
(telecommunications, education, health, trade and
industry, economic development, juridical, customs),
the business sector (service providers as well as repre-
sentatives from all industry sectors, especially the ICT
sector), academia, NGOs, standardization bodies, and
Internet governance (see chart 3.4).

Chart 3.4

Stakeholders in ICT policy making

Given the array of involved stakeholders, which can
have very diverse agendas and priorities, it is obvious
that conflicting concerns will have to be addressed.
The government may be more concerned with social
and political issues (e.g. SME promotion, marginal-
ized communities, schools), whereas the private sec-
tor, being more profit-driven, will focus on urban and
other areas having a high population density. In such
a situation, all stakeholders need to make an effort to
compromise and find a balance between the different
needs. 

For the public sector, it will be important to take into
account the concerns of the private sector and civil
society. While it may be more feasible to work with
the private sector through representative organiza-
tions (as business executives are usually too busy), it
should be kept in mind that such organizations can
only advise, not be implementing partners.

According to the Alliance for Global Business, an
international private-sector group, “business self-reg-
ulation and the voluntary use of empowering technol-
ogies should be the main drivers behind the creation
of trust across the whole spectrum of users and pro-
viders of e-commerce goods and services” (AGB
2002). Governments, on the other hand, should pro-
vide a stable and predictable environment enabling
enforcement of e-contracts, protection of intellectual
property and safeguarding of competition. While a
“hands-off ” approach by the government may be
appropriate in certain areas, government intervention
is required in others such as intellectual property pro-
tection, taxation, and the removal of barriers to com-
petition in providing ICT infrastructure. In addition,
given that e-business largely transcends borders,
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issues such as interoperability and global standards
become important. Therefore, government policies
should be internationally coordinated and compatible,
and should facilitate interoperability.

The coordination of national ICT strategies at the
governmental level needs to be well prepared. This
involves the identification of a national authority
responsible for the coordination. Experience from
countries (e.g. Costa Rica, Estonia, Jamaica, Malaysia,
Thailand) has shown that, rather than giving the
responsibility to an existing government office, such
as the telecommunications authority, the ministry of
science and technology or the ministry of communi-
cations, it may be more effective to create an inter-
ministerial authority or committee that is directly
under the presidency or the office of the head of
state. Such a horizontal body is better placed to
address the cross-cutting nature of the subject and the
far-reaching impact of ICT in the country. Further-
more, the characteristics of the implementing author-
ity can heavily influence the design and implementa-
tion of the strategy, and a newly created body is likely
to be more open to structural innovations (Coppock
and Maclay 2002). Decisions related to the national
ICT strategy should be taken at the highest policy-
making level and require strong leadership from the
top for the deployment of ICT in the country. Fur-
thermore, the role and responsibilities of the national
ICT authority need to be clearly defined.

A number of possible problems may arise in the
implementation process, such as power struggles
among officials responsible for different policy areas,
fear of loss of responsibilities, or unwillingness to
cooperate among the different public offices. Compe-
tition among different authorities is often a major
impediment to implementing a national strategy.
Therefore, funds for ICT projects (e.g. by the interna-
tional donor community) should be channelled
through one coordinating office. Finally, creating a
good working relationship between the public and
private sectors and civil society is still a relatively new
task for many government officials and thus will take
time.

Effective implementation of national ICT strategies
also calls for a change of thinking among political
leaders. Given that ICT are a fairly new phenomenon,
awareness raising is needed not only among busi-
nesses and individuals but also among policy makers
within the government, in order to preclude hostility
among middle-level officials towards ICT-related
developments. 

As far as the design of ICT-related policies is con-
cerned, a reasonable approach is to mainstream ICT
components in respective policies, rather than “add-
ing” another policy layer or reform. In other words,
ICT need to become integrated parts of any restruc-
turing, reforms or new programmes envisaged by the
government. To do otherwise may lead to a waste of
resources and the overlapping of work among differ-
ent public programmes.

Many of the policies identified under such a national
strategy will have to be implemented simultaneously,
as they will complement one another. Others may
have to follow a certain sequence, as they will build
on one another. The timing of the implementation of
ICT policies has to be carefully planned by the coor-
dinating authority, in close cooperation with the
stakeholders responsible for the implementation.

Finally, policies need to define precise goals and
objectives, which need to correspond to previously
identified needs and priorities. These need to be
checked regularly through a periodic review of the
national ICT strategy.32 For this purpose, it is neces-
sary to define measurable criteria, indicators and
benchmarks that will be used for the evaluation and
assessment of strategies, addressing questions such as
whether the strategy has worked, or what has been
the impact of a certain policy. This involves the need
to develop a thorough e-measurement strategy at the
national level.

D. Case study: Thailand’s National 
ICT Strategy33

1. History

In the early 1990s, the Government of Thailand rec-
ognized ICT as a potential enabler for national eco-
nomic and social development and for strengthening
the country’s competitiveness. In 1992, it set up the
National IT Committee (NITC), a high-level body
chaired by the Prime Minister and with members
from both the public and private sectors. The NITC
was given the responsibility for overseeing and devel-
oping ICT policies in the country.

In 1996, the first national IT policy plan (IT 2000)
was endorsed. It focused on three core development
agendas: a national information infrastructure; ICT
capacity building; and good governance through the
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the use of ICT for economic and social development.
The plan is built on three key principles: (i) building
human capital; (ii) strengthening information infra-
structure and industry; and (iii) promoting innova-
tion. It identifies five “flagship” sectors: (a) e-govern-
ment; (b) e-commerce (see box 3.7); (c) e-industry;
(d) e-education; and (e) e-society. The development of
each sector must be harmonized with that of all the
others and must comply with the three guiding princi-
ples. Another new feature of IT 2010 is its explicit
integration into the country’s Ninth (2002–06) and
Tenth (2007–11) National Social and Economic
Development Plans.

While IT 2010 identifies rather long-term policies, the
National ICT Master Plan 2002–06, approved by the
Cabinet in September 2002, identifies more specific
strategies and work programmes and sets clear targets
for the five-year period. It includes seven strategies or
policy targets:

1. Promote the ICT industry in the country, espe-
cially the software industry34

2. Use ICT to develop quality of life

3. Reform and build capacity in ICT research and
development

Box 3.7

Thailand’s e-commerce policy framework

As one of the flagships of IT 2010, Thailand’s national e-commerce vision is to strengthen the competitive advantage of Thai entrepreneurs,
especially SMEs, by using e-commerce as a vehicle for exporting goods and services and also for domestic trade. This policy framework was
initially developed by both public and private stakeholders starting in October 2000, and later refined and incorporated into IT 2010 and the
National ICT Master Plan.

To accomplish the e-commerce objectives, the Government must implement eight strategies:

• declare e-commerce as the national trade strategy and proactively engage in international trade

• raise public awareness and understanding

• create trust and confidence by developing a legal framework

• promote interoperable payment systems and security

• promote and facilitate SMEs’ e-commerce development

• develop human resources

use of ICT. IT 2000 provided a roadmap for the
country’s ICT policies for 1995–2000 and a solid
framework and directions for subsequent plans and
policies. 

In response to rapid global developments in ICT,
involving technological advances as well as the diffu-
sion of ICT to all sectors of the economy, the NICT
revised the IT 2000 and developed, in cooperation
with other partners, a 10-year national ICT policy
framework – IT 2010 – that went through public con-
sultation in 2001 and was approved and endorsed by
the Government in March 2002. IT 2010 covers the
period 2001–10. The new plan incorporates experi-
ence gained from the implementation of IT 2000, as
well as national and global developments in sectors
related to the production and use of ICT. It also
establishes a clear link to the national economic and
social development plan, taking into account Thai-
land’s overall development goals.

2. Framework and key elements

IT 2010 was designed as a blueprint for the country’s
development towards a “knowledge-based and sus-
tainable economy” (NECTEC 2002). Its emphasis is
thus not merely on the technology aspect but also on
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Box 3.7 (continued)

• collect indicators and create databases necessary for measuring and monitoring e-commerce development

• provide adequate and affordable IT infrastructure

These strategies are in line with the following policies: 

1. The Government should recognize e-commerce as the national trade strategy that should be included in the Ninth and Tenth National
Plans for Social and Economic Development.

2. The Government should support and provide measures facilitating the private sector’s and consumers’ e-commerce activities, aiming at
building trust and confidence among entrepreneurs and consumers.

3. The Government should enhance the competitiveness of SMEs in the global economy.

4. The Government should minimize any restrictions that would obstruct such development.

5. The Government should give priority to streamlining public administration by putting in place electronic media and information technol-
ogy and setting up e-government services.

6. The Government, together with the private sector, should monitor and set up e-commerce-related indicators and databases, and should
study policies and guidelines for their development at both international and regional forums. 

Source: National Electronic and Computer Technology Center (NECTEC), Thailand; see www.ecommerce.or.th.

4. Enhance potential social infrastructure for future
competitiveness

5. Promote entrepreneurship with a view to
expanding exports

6. Facilitate SMEs’ efforts to utilize ICT

7. Deploy ICT for government administration and
services and develop e-government procurement

3. Design and implementation: 
institutional aspects

Under the chairmanship of the Prime Minister, the
NITC has the mandate to promote ICT deployment
and use in the country. All policy-related work in ICT,
including implementation of the ICT master plan and
coordination among government agencies to develop
e-services and e-government, has been transferred to
a new Ministry of ICT created in October 2002. 

IT 2010 is built on a number of lessons learned from,
and improvements on, IT 2000, including the follow-
ing:

• Leadership must come from the top (the Prime
Minister).

• Integration with other development policies is
fundamental.

• Stakeholders from the private and public sectors
must participate from the beginning.

• Implementation plans must be explicit.

• Measuring and monitoring mechanisms are
needed.

Therefore, for successful implementation of IT 2010,
the national ICT development strategy imposes five
conditions (Thuvasethakul and Koanantakool 2002):

1. Information, contents and knowledge must
receive priority over investment in infrastructure
and equipment (i.e. the ability to translate data into
information and knowledge and apply it for the
benefit of social and economic development).

2. Development of human resources must be carried
out on a consistent and continual basis so as to
increase the supply of knowledge workers.
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3. The national digital divide (including infrastruc-
ture, literacy, cultural and management divides)
must be reduced.

4. A permanent and clear-cut leadership mechanism
must be established.

5. A link between the policies and operations of the
NITC and those of the national telecommunica-
tions and broadcasting committees must be estab-
lished.

The leadership mechanism established under the Thai
national ICT strategy deserves particular attention.
The national ICT development policy identifies this
as one of the key criteria for the successful implemen-
tation of a national strategy. The ICT plan specifies
that the Prime Minister must chair the NITC and can-
not delegate this role to anyone else. The NITC is
supported by an ICT Policy Office that is responsible
for facilitating the policy’s implementation, monitor-
ing, appraisal and evaluation. The office is an inde-
pendent entity and does not need to comply with
cumbersome official regulations that might slow
down its work. An ICT Operations Support Office
facilitates the implementation of policies, providing
technology and project supervision and management.
It also supports public agencies in their restructuring
efforts under the e-government programme. Stake-
holders from the private sector are expected to partic-
ipate in most of the operations. Both offices must
closely coordinate their activities in implementing
policies set by the NITC.

The Government works closely with other stakehold-
ers in implementation – for example, with the Com-
munications Authority of Thailand in providing vari-
ous telecommunications services as well as new
services such as e-payments (in cooperation with
banks) and online shopping; with the Telephone
Organization of Thailand to build a network to sup-
port EDI and e-commerce; and with several commer-
cial banks to provide Internet banking and e-payment
services.

A number of Government agencies are responsible
for implementing the national ICT strategy:

• The Department of Revenue is working on e-
government, especially introducing e-filing
services for personal income tax and e-filing
and payment services for value-added tax.

• The Department of Export Promotion has
launched an e-commerce project to help Thai
manufacturers and exporters trade online with
the international business community.

• The Office of the Prime Minister is coordinat-
ing the development of e-government procure-
ment, aiming to reduce cost, improve the pro-
ductivity of public procurement, increase
transparency, and provide businesses with bet-
ter access to more efficient government mar-
kets.

• E-commerce facilitation for SMEs and com-
munity development is carried out by the
Department of Community Development,
Ministry of Interior, through its “Thai Tambon
project” (see section D.4), and by the Thai
National Electronics and Computer Technol-
ogy Center (NECTEC) through the establish-
ment of telecentres and community access cen-
tres, in cooperation with other local
organizations. The aim here is not simply to
provide access to the Internet, but to develop
appropriate e-commerce business models for
the local community (and in close collaboration
with it).

• The Department of Foreign Trade, Ministry of
Commerce, is working on issuing import and
export certificates using EDI systems via the
Internet. The Customs Department has
launched projects to develop EDI for import/
export processing systems and cargo control
systems.

• The Ministry of Education is coordinating the
SchoolNet project (see section D.4).

ICT-related laws have been enacted (e.g. the Elec-
tronic Transactions Act, 2001), and further laws are
being reviewed (data protection, computer crime,
national information infrastructure) or drafted (elec-
tronic funds transfer), under the responsibility of the
NITC.

By the end of 2002, each government agency had
submitted to the NITC its ICT operation plans, fol-
lowing the seven major strategies outlined in the
National ICT Master Plan.35 These were then com-
bined into an integrated ICT plan, which is the blue-
print for transforming the ICT Master Plan into an
operational plan and enables ICT development to be
harmonized at the national level. 
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4. Achievements

Under the implementation of IT 2000, some pro-
grammes achieved their goals while others fell far
short, especially those relating to capacity building
and e-government (partly because of the recession in
the late 1990s). Nevertheless, to date a number of
projects and programmes have been launched, with
the following results:

• Two national Internet exchange points have
been set up, which have considerably improved
the speed and reliability of domestic intercon-
nection.36

• 1,100 public Internet booths have been estab-
lished in all provinces and most districts (July
2002) by the Communications Authority of
Thailand and the Telephone Organization of
Thailand; users have to purchase smart cards to
use the booths. The number of Internet users
in Thailand more than doubled from 2000 (2.3
million) to 2002 (4.8 million).37

• A Thai-language Linux operating system was
developed by NECTEC and a local-brand
quality PC programme was promoted. In 2002
the Linux Thai Language Extension (Linux
TLE) received broad acceptance from compu-
ter users who could not afford expensive
licensed commercial software. Later in 2002, an
office suite called Office TLE, based on
OpenOffice, was released. In March 2003, fol-
lowing the success of the low-cost local-brand
PC programme, the Ministry of ICT success-
fully released low-cost PCs and notebook com-
puters (costing about $250 and $500 respec-
tively) for the mass market. As of May 2003,
over 160,000 machines had been delivered.
They use Linux TLE and Office TLE and
come with a one-year maintenance warranty.

• SchoolNet Thailand has been launched, target-
ing five areas: Internet connection; technical
support; content development; teacher train-
ing; and promotion of Internet use for class-
room activities. As of June 2003, SchoolNet
had connected 4,787 schools to the Internet. In
the area of technical support, a Linux-based
school Internet server has been developed by
NECTEC and distributed to schools as free-
ware. In the area of content development, a
digital library of educational sites in the Thai
language has been created, with content inputs
from teachers and students. More than 250,000

teachers have been trained (as of May 2003), or
about 50 per cent of the total number of teach-
ers. SchoolNet is expected to merge with the
Ministry of Education’s educational network
(EdNet) to cover schools nationwide.

• The Government Information Network
(GINet) has set up a high-speed virtual private
network service for accessing government
agencies throughout the country and provides
a range of online services to its clients. For
example, the number of personal income tax
returns filed online is steadily rising. It totalled
63,000 in 2002 and 70,000 for the first two
months of 2003 (Bangkok Post, 11 March
2003).

• The Electronic Transactions Bill came into
effect in April 2002. It includes provisions for
electronic signatures.

• Tambon Net (also known as Internet Tambon),
an initiative by the Department of Local
Administration, under the Ministry of Interior
and supported by Prime Minister Thaksin
Shinawatra, is aimed at establishing Internet
access points in all tambons (subdistricts) in
Thailand. In May 2003, 4,000 tambons (out of
7,200 targeted for 2004) were connected to the
Internet, selling 15,000 different items on
43,000 webpages and advertising 6,300 tourism
spots. The Internet is used by local administra-
tions and for e-commerce projects related to
another government programme, One District,
One Product, aimed at promoting local com-
munity-based products in the country. The
programme helps local communities market
and sell over the Internet products ranging
from cultural products and agricultural and
food products to office supplies and tourist
services. Information provided on the sites
includes general information about the tam-
bon, its administration and transportation, as
well as information on products, tourist loca-
tions, hotels and restaurants. The goal is to
facilitate the buying and selling of rural prod-
ucts and promote tourism at the tambon level.
Tambon Net is regarded as a good example of
rural development using the Internet. It has
increased the average monthly community
income by $240, to $730.38 It has expanded the
sellers’ market to Bangkok and other big cities
(both retailers and wholesalers), as well as for-
eign markets.
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• E-marketplaces have emerged in sectors such
as food, oil, textiles and automobiles. Specific
sectors that have been successful in e-business
(and were targeted by e-commerce policies)
include fashion (gems, jewellery, clothes), tour-
ism and distribution.

5. Monitoring and evaluation

The National ICT Master Plan includes as an impor-
tant element the measurement and monitoring of ICT
developments and usage in the country, as a basis for
policy evaluation and revision. Therefore, considera-
ble efforts have been made during the past few years
to initiate e-measurement programmes in the country.

Thailand has participated actively in the e-ASEAN
Readiness Assessment since its launch in 2001. It is
designed to evaluate the readiness of ASEAN mem-
ber countries with respect to ICT investment, spend-
ing, Internet hosts, Internet access costs and related
areas. In a second stage, the e-ASEAN measurement
framework focuses on measuring ICT usage, includ-
ing Internet use by households, enterprises and gov-
ernment. Thailand has carried out a number of sur-
veys in this regard:

• Two e-commerce website surveys were carried
out in 2000 and 2001. The results showed that
the proportion of sites offering e-commerce
had increased from 6 per cent to 12 per cent
over the period. Tourism was found to be the
sector most frequently featuring e-commerce
applications, including online transactions. This
partly reflects the Government’s selection of
tourism as a pilot sector for the promotion of
business-to-business (B2B) e-commerce in the
country. Other sectors employing Web-based
e-commerce applications are the computer,
apparels/cosmetics, florist and handicrafts
industries. The 2002 survey will build on the
experiences of the first two surveys and collect
more specific data and indicators.

• Internet user profile surveys were carried out in
2000, 2001 and 2002. The 2002 survey
revealed, for example, that about 50 per cent of
users were located in Bangkok (62.5 per cent if
Bangkok’s suburbs are included, and 88 per
cent if all other urban areas are considered).
Although this figure is decreasing (i.e. it was
even higher in the previous years), it still points
to the huge urban-rural gap that needs to be

bridged as far as Internet penetration and
usage is concerned. The survey results also
showed that almost all Internet users had some
English language skills, which points to the
need for Thai-language local content. As far as
online (B2C) purchases are concerned, 76 per
cent of users have never made a purchase
online, mainly because they cannot see/feel the
product (40.5 per cent), do not trust merchan-
disers (32.7 per cent) or do not want to reveal
credit card numbers (27.3 per cent).

• The first household survey including questions
on ICT usage was implemented in 2001, and
the first business survey including questions on
ICT and e-commerce usage was carried out in
2002. The results show that, for example, 10.5
per cent of business establishments country-
wide have Internet access, and 50 per cent of
those are located in Bangkok. Only 7.6 per cent
of the businesses that have Internet access have
their own sites.

6. The way forward

The Government of Thailand has made a considera-
ble effort to give ICT developments high priority on
its development agenda. The Prime Minister is fully
committed to supporting the country’s transforma-
tion into an information society. This high-level sup-
port and commitment will continue to play a consid-
erable role in the country’s advancement in ICT.

Nevertheless, the challenges are also considerable,
given that the country has only recently started to
implement ICT, that it has undergone a serious eco-
nomic recession and that it started with low levels of
ICT penetration. Widespread ICT deployment and
use thus remain long-term policy goals. 

The following areas seem particularly in need of
future attention and policy action:

• Reform of the telecommunications sector.
While competition in mobile services produced
rapid growth in the number of mobile phone
users in 2001–2002, which resulted in mobile
density being well above fixed-line density (26
per cent penetration compared to 10 per cent
for fixed-line, or 72.7 percent of total tele-
phone subscribers in 200239), two state-run tel-
ecommunications providers and the lack of an
independent regulator keep costs high. 
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• Introduction of competition into the interna-
tional Internet bandwidth market in particular.
Currently the lack of competition results in low
and expensive bandwidth, in particular vis-à-vis
some of Thailand’s neighbours (e.g. Malaysia
and Singapore).

• Connecting rural Thailand. The overwhelming
majority of Internet users are located in Bang-
kok and other urban areas, while rural commu-
nities remain largely excluded from the infor-
mation society. In addition to the establishment
of physical infrastructure (already well under
way through various projects mentioned
above), more Thai-language content is needed
if farmers and others in remote communities
who lack foreign-language skills are to develop
an interest in using the information provided
through the Internet.

• Increasing the number of “knowledge work-
ers” and creating an ICT-educated society, as
stipulated in the IT 2010 development goals. In
order to achieve the target of 30 per cent of the
total workforce (compared to the current share
of 12 per cent), comprehensive HRD plans and
educational reforms will have to be imple-
mented.

• Better data on the information society. While
several initiatives have been launched to meas-
ure ICT deployment and use in the country,
large gaps remain in the data necessary to iden-
tify specific areas in need of policy action.

E. Conclusions

Developing the right policy framework for the
deployment of ICT is a challenging task. As we have
seen, establishing a network infrastructure is not
enough. People must be trained to use it and to
exploit commercially the information and knowledge
that it makes available. Regulatory frameworks need
to be put in place to provide companies and consum-
ers with the confidence and security they require to
use the Internet. Financing needs to be available for
infrastructure development (including FDI) and SME
development. Finally, local content needs to be cre-
ated to enable small businesses and underprivileged
people to go online. While awareness raising is impor-
tant, e-business will still grow slowly in some coun-
tries, and people will start using the technologies only
when they have experienced their immediate benefits.
In places with a management or business culture that

is open to and ready for change, the use of new tools
and the digitization of business processes will
advance more quickly.

How much of this activity should be left to market
developments, and to what extent should government
be involved? Obviously, without the initiative of the
business community, the information economy will
not take off. But, as this chapter has demonstrated,
there is no doubt that Governments will have to play
an important role, both in developed and developing
countries, in promoting and facilitating the develop-
ment of the information society and economy. 

First and foremost, Governments should lead by
example by adopting e-government practices. Among
the developed countries, the Governments of the
United States and Iceland have the highest degree of
involvement in ICT developments at the national
level. It is also interesting to note that the Govern-
ments of high-income countries are playing a bigger
role in ICT in many economic sectors than the Gov-
ernments of lower-income countries (Dutta, Lanvin
and Paua 2003). Especially in the early stages of ICT
deployment, Governments play an important role as
leaders, providing vision, raising awareness and
enhancing the profile of ICT development by making
it a national priority. 

Governments should play an active role without
interfering with local competitive market forces. They
should be active players but not become substitutes
for private-sector action; they should focus especially
on facilitating the entry of smaller, underprivileged
players into the marketplace. Government interven-
tion is particularly needed when the market fails.
There is a real danger that rural and remote areas will
be left out, as the private sector has few incentives to
provide universal access to telecommunications serv-
ices. Other key areas are those related to educational,
legal and regulatory issues. Governments also have a
role to play in integrating SMEs into the information
economy, in particular in developing countries. 

The following recommendations summarize some of
the key issues related to the development of national
ICT strategies:

• The need for leadership from the top. In the
countries that have shown most success in the
deployment of ICT, a strong commitment
from the head of state to introducing the nec-
essary changes was crucial. This included hav-
ing the strategies or national ICT committees
be directed by the office of the head of state. 
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• The need to involve all stakeholders. E-busi-
ness and ICT development is a multidimen-
sional issue, and the design and implementa-
tion of effective ICT strategies require the
involvement of all stakeholders, including high-
level government representatives, business
organizations, civil society and consumers. Suc-
cessful experiences have shown that the estab-
lishment of an entity at the highest level of
government that includes all stakeholders is a
key element of an ICT strategy. By providing a
framework, Governments can play an impor-
tant role in ensuring that stakeholders are fully
involved.

• The need for a holistic approach. A national
ICT strategy is comprised of a package of
measures complementing one another. Imple-
menting only a few policies would be insuffi-
cient, since areas where no action was taken
might undermine the effectiveness of those
policies that were put in place. Thus areas such
as legal issues, awareness, human resources
development, infrastructure and access, market
regulation and e-government have to be con-
sidered together and developed in parallel. All
of this requires a coherent approach and strong
coordination at the national level.

• The need for a liberalized economic environ-
ment. The success of e-business is enhanced
through reforms, including liberalization of
areas such as telecommunications, trade and
finance systems. However, such a strategy can
affect social cohesion if it is not accompanied
by remedial measures taking into account the
needs of people and regions that might be neg-
atively affected. Far-reaching liberalization
measures of this nature need to be instituted in
the context of broader national economic
structural reforms. Further, liberalization
should ideally be introduced consistently in all
sectors or services. Liberalizing some sectors
while leaving others untouched could prevent
the full implementation of strategies. 

• The need to monitor e-developments. The lack
of readily available data on the use of ICT and
e-commerce by the business sector and house-
holds is a major obstacle to identifying priority
areas of policy action; monitoring, assessing
and revising ICT strategies; and benchmarking
national economies vis-à-vis those of other
countries. Governments should therefore start
to develop and collect data and indicators
regarding the use of ICT by businesses. In par-

allel, they should participate in international
debates on ICT indicators aimed at harmoniz-
ing data and statistics at the international level.

• The need to tailor e-strategies to individual
countries’ requirements. While a range of ICT
strategies could be applied to developing coun-
tries in general, no single set of strategies can
fit the conditions and requirements of all devel-
oping countries. In practice, alternative strate-
gies exist for the viable development of e-busi-
ness in different countries. In order to succeed,
an ICT strategy has to be tailored to the eco-
nomic, social and political environment of a
particular country, leveraging the emerging
body of international good practice and bear-
ing in mind issues such as harmonization and
interoperability.

Notwithstanding the important role of government in
initiating and implementing national ICT strategies, in
the final analysis much of the required investment
needs to come from the private sector. Experience
shows that the private sector has been the most inno-
vative player and the major driving force behind e-
business and ICT deployment. In general, the modali-
ties of application of technology to business activities
are more efficiently decided by the market than by
government. An ICT strategy that combines public
intervention with private-sector initiative in a mutu-
ally supportive manner is the only viable option. 

Perhaps most important aspect of all, in preparing
ICT strategies and programmes, is a comprehensive
approach that integrates ICT into the country’s
broader economic and social development strategies
and policies. Linking ICT policies to other develop-
ment policies, in areas such as education, trade and
investment, produces benefits from synergies
between different elements and ensures a more
broad-based diffusion of ICT. In other words, ICT
strategies should never be decoupled from broader
development policy frameworks but rather main-
streamed into these policies. 

The international community will have to play an
important role in supporting developing countries’
efforts to develop their national ICT strategies. This
fact has been fully recognized by the WSIS prepara-
tory process, including in the statement that “ICT
should be part of any strategy aimed at achieving the
Millennium Development Goals (MDG) of combat-
ing poverty, hunger, disease, illiteracy, environmental
degradation and gender inequality. Without the wide-
spread and innovative use of ICT, the MDG may
prove impossible to attain” (WSIS 2003). 
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Notes

1. The World Summit on the Information Society (WSIS) Regional Conference of Latin America and the Caribbean, held
in Bávaro (Dominican Republic) on 29–31 January 2003, defines the information society as follows: “The information
society is an economic and social system where knowledge and information constitute the fundamental sources of well-
being and progress... [I]t represents an opportunity for our countries and societies, so long as it is understood that the
development of that society within a global and local context requires a deeper appreciation of fundamental principles
such as those of respect for human rights within the broader context of fundamental rights, democracy, environmental
protection, the advancement of peace, the right to development, fundamental freedoms, economic progress and social
equity.” See www.indotel.org.do/WSIS/Docs/f_declaration/final_declaration_Bavaro.pdf.

2. The first meeting of the WSIS will take place in Geneva on 10–12 December 2003 and the second meeting in Tunis on
16–17 November 2005.

3. For more details on the economic impact of ICT, see chapter 2.

4. This was made possible by the development of HTML (hypertext markup language), which allowed the creation of
hypertext documents and their publication on the World Wide Web. Hypertext links make it possible to direct users to
other webpages with just a click of the mouse.

5. Non-governmental organizations, too, have incorporated ICT into their development programmes, both at the national
and international levels.

6. For example, the EU approach is more government-led and highly structured, while the US approach is more bottom-
up, self-regulating and led by the private sector.

7. A number of WSIS documents have referred to “e-strategies” for development of the information society. Given that
the prefix e- often implies “electronic”, this discussion will avoid the term and instead refer to ICT strategies, a more
accurate term for describing the process of promoting and supporting the spread of ICT in society, which in turn leads
to the development of the information society.

8. The chapter will mainly use the term e-business rather than e-commerce. E-commerce is normally understood as trade
conducted electronically and does not include other uses of ICT, such as the digitization of production systems. The
concept of e-business, on the other hand, is broader and includes the integration of electronic means (mainly network
technologies) into business processes (Hilbert and Katz 2003). Since this chapter is concerned with the use of ICT in
commerce and business, the term e-business is more appropriate.

9. This has been confirmed by a study carried out by Coppock and Maclay (2002).

10. According to the ITU (2002), in 2001 there were 113 countries with fully or partly privatized telecommunications oper-
ators (a figure that included all developed countries), and 86 countries with no private operators (all of which were devel-
oping countries).

11. Many of the examples cited in this section are based on country presentations given at various UNCTAD meetings. In
these cases, no references to published documents are provided.

12. The ITU’s definition of universal service refers to availability, non-discriminatory access and widespread affordability of
telephone services (measured by the percentage of households with a telephone). Generally the term universal service
is taken to mean the availability of a telephone in every home or office, while universal access means each person is
within a reasonable distance of a public-access telephone. Recently, the concept has been broadened to cover ICT ser-
vices more generally and Internet access services in particular (ITU 1998).

13. 40 telecentres were in operation by March 2003; see www.infocentros.org.sv.

14. Costa Rica solved this problem by redirecting its defence funding to education; this was further enhanced by a 1998 con-
stitutional reform mandating that 6 per cent of GNP be invested in education (Dutta, Lanvin and Paua 2002).

15. See www.nic.or.kr/www/English.

16. See www.medialabasia.org.

17. Massachusetts Institute of Technology; see www.media.mit.edu.
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18. These include a regional conference on e-strategies held in Curaçao (June 2002), an Expert Meeting on “E-Commerce
Strategies for Development” held in Geneva (July 2002) and a regional conference on e-strategies held in Bangkok
(November 2002).

19. A comprehensive overview of policies that should be implemented to adjust the legal framework to ICT and e-business
is provided in UNCTAD (2001).

20. See chapter 7 of this report.

21. In asymmetric cryptography, a pair of keys are used to encrypt and decrypt a message so that it arrives securely (see
searchsecurity.techtarget.com/sDefinition/0,,sid14_gci836964,00.html).

22. See UNCTAD (2001) for a discussion of recent developments in the area of taxation and electronic commerce.

23. The subjects of e-finance and e-payments are dealt with at length in UNCTAD (2001, 2002b).

24. “Estonian Transition into Information Society”, presentation by Linnar Viik at the UNCTAD Expert Meeting on Elec-
tronic Commerce Strategies for Development: The Basic Elements of an Enabling Environment for E-Commerce,
Geneva, 10–12 July 2002.

25. Mann C (2003). Achieving the benefits of connectivity and global e-commerce. Paper presented at the UNCTAD Expert
Meeting on Electronic Commerce Strategies for Development: The Basic Elements of an Enabling Environment for
E-Commerce, Geneva, 10–12 July.

26. One suggestion made at an UNCTAD meeting, and which may apply more to the private than the public sector, was to
establish a credibility certification label for SMEs. This would help particularly African companies, which are considered
risky in the international market.

27. For more information, see www.wtpfed.org.

28. For a definition of the ICT sector, see OECD (2002b).

29. For a discussion of information society measurements and their relevance for developing countries, see UNCTAD
(2003b).

30. For progress made in collecting e-statistics in the United States, see Mesenbourg (2001).

31. Kitada H (2002). Japanese ICT statistics and new JSIC with the Information and Communications Division. Paper pre-
sented at the seventeenth meeting of the Voorburg Group on Service Statistics, Nantes, 23–27 September.

32. For example, the EU approach included the adoption of a series of two-year action plans, each building on the last and
shaped by input from benchmarking studies (Coppock and Maclay 2002). A number of countries from the ASEAN
region have applied a similar tactic. 

33. This section is largely based on information provided by the Thai National Electronics and Computer Technology Cen-
ter (NECTEC); see www.nectec.or.th, www.nitc.go.th and www.ecommerce.or.th.

34. A cluster of IT development centres are to be set up to promote the development of the ICT sector, especially in the
area of software development, as the software industry is believed to bring in large amounts of foreign currency. At the
end of 2002, the Government committed 1 billion baht to the development of an IT knowledge park project in Chiang
Mai. Other software parks are envisaged for Phitsanulok, Phuket, Khon Kaen, Koh Samui and Koh Chang, all located
outside Bangkok (Bangkok Post 2002).

35. The national ICT master plan includes a total of 1,085 proposed projects worth 23,510 million baht.

36. For updated information on bandwidth, data volume and interconnection maps, see www.nectec.or.th/internet.

37. Available at www.itu.int.

38. Kittipong Tameyapradit (2002). Telephone Organization of Thailand, Presentation at the APT Seminar on Digital
Opportunity for All, Chiang Rai, Thailand, 29 July – 1 August.

39. Based on ITU data, available at www.itu.int.
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Alliance for Global Business (AGB) (2002). A Global Action Plan for Electronic Business. Prepared by Business with Rec-
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