
11. National ICT strategies for knowledge-based development

11.1 Introduction - Promoting national ICT
strategies

The ICTrevolution is a massive challenge for politicians

and for the business sector. It is rede¢ning, sometimes

abolishing, the`borders' between industries, and revealing

the inadequacy of existing political and economic institu-

tional structures. Key trends in the governance activities

of international organisations are setting the framework

for the development of national and regional ICT strate-

gies (seeChapters 9 and10).The trends include the conti-

nuing powerful role that these organisations play both in

implementingandenforcingcurrent rules and in deciding

upon the new rules and regulations to re£ect the techno-

logical, commercial, and political shifts in ICT and

service markets. The leading international organisations

are reshaping themselves to increase their responsiveness

and £exibility in the face of dramatic market changes.

The growing power of private sector organisations in

shaping emergent `knowledge societies' is expressed

through private sector consortia that are setting inter-

national standards, through organisations like the Global

Information Infrastructure Commission, and through

established institutions like the International

Telecommunication Union and the World Bank which

are becoming more open to private sector partnerships

(W|lson1996a).

Box 11.1 - Coordination action by the G-7 countries and developing

countries

] Integrated systems to meet people's basic needs (using

ICTs as tools and focusing on rural areas)

] Universal access (for all sectors of society)

] Innovation to develop appropriate applications and

content

] Human resource development

] Support for business, and particularly small and medium

sized enterprises

] Support for good governance

] Promotion of cultural heritage

] Infrastructuredevelopment(usingappropriate technology

and linkedwith universal access goals)

] Special assistance for countrieswith special circumstances

Source: ISAD Conference (1996a,b).

An international consensus has emerged on the urgent

need for developing countries to prepare national ICT

strategies to provide a framework to govern the allocation

of resources among di¡erent groups of users and sectors

and to establish priorities (Harfoush and W|ld 1994).

There is also consensus about the necessity to focus on

the ¢nancial measures needed to reduce the gap between

the developing and the industrialised countries in their

capacity to reap the potential bene¢ts of the global

information society (GIS).The Information Society and

Development (ISAD) conference held in South Africa in

1996 called for coordinated action by the G-7 countries

and the developing countries to promote the use of ICTs

(see Box1.1).

Participants in the conference emphasised the need to

prepare national and regional inventories of existing ICT

projects;to ensure thattheappropriatenationalor regional

institutions are set up to provide for the coordination of

ICTstrategies; and to promote widespread dissemination

of relevant information. This chapter o¡ers a practical

guide to the responses on thenewconsensus on the impor-

tance of the global information infrastructure and emer-

ging national information infrastructures in developing

countries. Section 11.2 focuses on some of the strategies

that are already in place. Section 11.3 emphasises the

need for integrated ICTstrategies and the importance of

coordinatedaction tomaximise the positive contributions

of investment in the technologies and in capability devel-

opment. Section 11.4 looks at what steps are necessary to

mobilise resources to develop the national information

infrastructure. This section o¡ers guidelines for policy-

makers and stakeholders in the business community to

assist in devising ICTstrategies that will be e¡ective and

responsive to development priorities (see also Annex 3).

Section11.5 provides further guidelines on measures that

can be taken to improve the e¤ciency and to mobilise

resources for building national information infrastruc-

tures. In section 11.6 the immediate actions which can be

taken by the policy and business communities are

outlined.

11.2 Harnessing ICTs for development

Some of the national ICTstrategies summarised in this

section are being implemented in countries that have

achieved a relatively high level of telephone penetration

on an aggregate national basis. For example, Bermuda,

Singapore, Malta, Taiwan (Pr. China), and the Republic

of Korea have penetration rates exceeding 40 main tele-

phone lines per 100 population. These countries are

succeeding in addressing the `telephony access' problem

although there are problems of uneven distribution of

access.They face continuing challenges in terms of build-

ing ICT-related capabilities within the labour force and

ensuring that the communication infrastructure is

managed in a way that brings bene¢ts both to the

economy and to society as a whole. Malaysia, Jamaica,
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Mexico, and South Africa (with telephone penetration

rates of between 9 and 16 in 1995) either already have, or

expect to have, modern backbone networks in place by

the endof the century.They face the challenge of encoura-

ging inward investment to provide services to meet busi-

ness requirements in urban areas and of extending access

to the urban and rural poor.They also have to encourage

capability-building andput new legislative and regulatory

frameworks in place.

InIndonesia,V|etNam,andEthiopiawhich eachhave tele-

phone penetration rates of less than two per 100 in habi-

tants, the di¡erences in their capacity to address the

crucial ¢nancing issue are dramatic. Taking investment

in the telecommunication infrastructure as an example,

Indonesia experienced an increase in investment of 42

per centbetween1990and1994.1Ethiopia saw investment

decline by 29 per cent over the same period.These dispa-

rities in the capacity to attract investors to build national

information infrastructures clearly call for di¡erent kinds

of approaches to the role of ICTs in the development

process. The emphasis on strategies aimed at producing

or using ICTs and services is changing in each country.

The emphasis in each of these countries on entry into

international equipment andservicemarkets as compared

to thatgiven to the di¡usion anduse of ICTs in the domes-

tic economy also varies considerably.

Six of the countries in this sample are aiming to become

either global or regional hubs for electronic services:

Bermuda, Singapore, Jamaica, Malaysia, Malta, and

Thailand.

Bermuda

Bermuda is a small country which describes itself as the

`Information Island of the 21st Century' (Sculley 1997).

Its hope is to become a global electronic hub for storing,

processing, and disseminating digital information.

Teleports and submarine optical ¢bre cables link the

island to global networks.The Bermuda Stock Exchange

intends to launch an o¡shore electronic stock exchange

and discussions are underway about the establishment of

a Catastrophy Risk Exchange. Internet World W|de Web

services are providing background information about

business opportunities for potential investors.The aim is

to become `the Switzerland of data' for corporations, and

a centre for the electronic sale of o¡shore ¢nancial deriva-

tives as well as a major distributor of electronic software.

The country faces several barriers to achieving these

goals including the relativelyhigh cost of telecommunica-

tion services and the need to provide appropriate training

to upgrade the ICT-related skills of the local population.

Singapore

Singapore's `Intelligent Island V|sion' is embedded in the

IT2000 master plan (National Computer Board

n.d.a,b,c, 1996, 1997b).This strategy aims to ensure that

ICTs are pervasively used in every aspect of professional

and personal life. The vision calls for computers and

other information appliances located in homes, o¤ces,

schools, and factories to be linked by a broadband

networkbuilt,owned,andoperatedbyan industry consor-

tium.The Singapore ONE networkwill provide access to

public sector services and facilitate (inter) government

transactions. Singapore is bidding to be a global `centre of

excellence' for science and technology, a high-value loca-

tion for production, and a strategic node in global

commerce, communication, and information networks.

The IT2000 strategy has been developed by the National

Computer Board (NCB) in collaboration with private

sector stakeholders.NCB is responsible for implementing

more than sixty sectoral applications and the key goals of

the strategy are summarised in Box 11.2. In July 1996 the

government launched the Local Industry Upgrading

Programme (LIUP) involving multinational and local

companies to nurture the local ICT industry and encou-

rage industry collaboration. The NCB provides a `one-

stop-shop' to assist in the identi¢cation of local collabora-

tors and projects and in formulating the terms of colla-

boration.

Box 11.2 - IT2000 goals in Singapore

] Create an IT culture

] Plan IT human resource development

] Nurture the IT industry

] Evolve an information infrastructure

] Deploy IT2000 £agship projects

] Exploit IT in government

Source: Adapted fromNational Computer Board (n.d.a).

Jamaica

As the size of the international information services

market grows, opportunities for Jamaican businesses are

expected in the creation and distribution of content using

on-line services (Bennett 1995; Patterson 1995;

Commonwealth Secretariat 1988; Girvan 1994c). The

information processing services industry has been slow

to take o¡because of the dualistic structure of the industry

where some ¢rms have much greater access to ¢nancial

resources than others. This is the result of a number of

factors: preferential treatment by foreign investors,

higher than estimated costs of marketing, the need to

develop a suitably trained work force, and the high costs

of access to the Internet. Obstacles to the procurement of

loans indicate the need for greater involvement of banks

in providing ¢nancial support for the ICT industry.The

establishment of a government body that would focus on

the development of the ICT sector and support public

institutions in their use of ICTs has been recommended.

ICTs are notbeing exploited to their full potential because

decision-makershaveyettobecomecompletely convinced
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oftheneedfor investment inICTs.Recommendations also

include the development of ICTservices and an `IT park',

measures to encourage venture capitalists in the develop-

ment of `digital' content publishing, human resource

development, and the telecommunication infrastructure.

Other recommendations include measures to update the

general legal frameworkforcompetitionpolicyand legisla-

tion for the ICTsector. The government and the private

sector have been criticised about the lack of ICT policies

and forward planning. For example, the local industry

depends upon government computerisation projects to

generate revenues, but frequently these projects are given

to overseas consultants. Software and value-added

products and services are often imported from the indus-

trialised countries and most local companies are active

only in the hardware andpre-packaged software segments

of themarketwhere theprimaryfocus is onsoftware devel-

opment and product enhancement. Trained personnel

with ICT-related skills do exist, but there are major de¢-

ciencies at management level. Initiatives in the ICT

sector need to be complemented by measures to

strengthen the competitiveness of¢rms andto implement

development objectives.

Malaysia

An ICT policy was introduced in Malaysia in the early

1980s and planning is the responsibility of numerous

committees, including the National Consultative

Committee on Information Technology (NCCIT)

formed in 1988 (Raman and Yap 1996; Shari¡adeen

1994a,b, 1995; Baharuddin et al. 1994; Karthigesu 1996;

Hashim 1996). The country's strategic approach to ICT

planning and management includes establishment of the

National IT Council (NITC) which provides advisory

and consultative assistance. The Council is expected to

ensure that the social implications of ICTare considered

along with the need to develop human and technical

capabilities. The national strategy is linked to the V|sion

2020 development policy which emphasises that the ulti-

mate purpose of development should be for human devel-

opment. Projects include the Malaysian `Multimedia

Super Corridor' incorporating a new airport and `intel-

ligent' multimedia cities to attract investors, and use of

computers in education. A Multimedia Development

Corporation has been established to coordinate the devel-

opment of Malaysia's own `SiliconValley'. The goal is to

create an environment that will attract investment and

highly skilled knowledge workers. Potential investors

include the NipponTelegraph and Telephone Company,

Shell, Reuters, and Oracle (Kynge 1997). Skills, values,

and knowledge are accorded great importance. Policies

are beingdesigned to treat people as `learning individuals'

andto ensure thatICTsplayafacilitating role.The strategy

emphasises the need to prepare Islamic countries for the

information revolution.

Malta

Malta is implementing a National Strategy for Inform-

ation Technology. In 1992 the Malta Council for Science

and Technology (MCST), the advisory body to govern-

ment on national science and technology policies, orga-

nised a national conference entitled `V|sion 2000:

Developing Malta as Regional Hub through Comm-

unications Technology'. This led to the commissioning

by Government throughMCSTof a study involving over

100 experts and practitioners from various sectors to

develop a national strategy for ICT (Camilleri 1994a,b,c).

The study combined amacro-perspective on likely politi-

cal scenarios in£uencing economic and ICT strategies

with a micro-perspective on ICT issues in education and

human resource training, business, and telecommunica-

tion infrastructure development. The strategy was

presented to the Government in 1994 and set in motion

recommendations in several general strategic directions

and related initiatives in the education and telecommuni-

cation sectors. A review of the National Strategy for

Information Technology was carried out in early 1997

and one of the major recommendationswas the establish-

ment of a National Commission for Information

Technology (see Box11.3).

Box 11.3 - National Commission for Information
Technology, Malta

TheCommission is focusing on seven major areas:

] Nurturing an IT culture

] Promoting the development of skills in ITs

] Encouraging investment in state-of-the-art
telecommunication services

] Aiding the e¡ective use of IT inMaltese
organisations

] Promoting an indigenous export-oriented IT
industry

] Helping towiden the use of IT to enhance
government information services

] Bringing about sectoral cohesion through IT

Source: Balzan and Vella (1997).

In July1997, this Commissionwas set up with a chairper-

son from the private sector, andcomprises representatives

of theacademic,private,andpublic sectors.Itsmain objec-

tives are to keep the national ITstrategy updated, to take

responsibility for the implementation of certain parts of

the strategy, and to coordinate the work of public and

private organisations involved in this strategy.

Malta's ITstrategy takes into account themultiple dimen-

sions of IT including the technological, economic,

spatial, occupational, social, cultural, and legislative.The

approachstresses the importance ofprivate sector involve-

ment and investment for successful implementation of

the strategy. It aims to stimulate markets for ICTservices

and goods and to achieve e¡ective deployment of ICTs in
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all sectors. It is also concernedwith the developmentof the

necessary skills and infrastructure. The role of govern-

ment is toprovidemarketguidanceandtargeted incentives

for the country's small andmedium sized enterprises.

Thailand

Thailand's ICTstrategy includes measures to encourage

investment in an equitable national information infra-

structure. It emphasises investment in the skills base to

increase literacy and good governance.Thailand's goal is

to become a regional hub in SouthEeast Asia for ¢nancial

services, manufacturing, commerce, transport, tourism,

and human resource training. The telecommunication

network is digital with optical ¢bre and satellite links

betweenthemajorcities,butthereareproblems in extend-

ing access to rural areas. Although the telephone penetra-

tion rate reached one for every ten people in 1996, only

about a third of the population in the largest cities had

bene¢ted as many tambons (sub-districts) and almost all

the60,000villageswerewithoutpublic telephone services.

The country also faces a shortage of skilled people, the

estimated shortfall being close to 10,000 in skills in soft-

ware and telecommunication engineering ¢elds in 1996.

Investment in ICTs to provide public services lags

behind the private sector. The Five-Year Rural Thailand

Communications Expansion and Modernisation

Programme, an independent telecommunication regula-

tory authority, and a School Informatisation Action

Programme are among the recent government measures.

This last aims to achieve a PC density in all state schools

of at least one for every 80 primary school children, and

one for every 40 secondary school children.The IT2000

policy supports ongoing policy research, and the local

ICT industry (Durongkaveroj1996).

Indonesia, Korea (Republic of), Mexico, and Taiwan (Pr.

China) all have mixed strategies that emphasise both ICT

producerandusercapabilitieswithanoutward orientation

toward the emerging international market opportunities

in hardware and services production.

Indonesia

There is a ¢ve-year development plan which includes the

telecommunication sector. It is being opened to private

sector participation in order to increase telephone

density and improve services in rural areas (Idris 1996).

The telecommunication infrastructure is seen as vital to

the country's economic and social development. Mobile

satellite technologywill extendaccess to the infrastructure

but a `Universal Access Fund' is being established to

reduce the costs for individual subscriber lines in public

areas. Television broadcasting is the main infrastructure

for disseminating information, education, and entertain-

mentbecause of itswide coverage of rural andurban areas.

TheRepublic of Korea

A`Blueprint' for an information societyhasbeen launched

designed to develop and promote the use of the national

information infrastructure, strengthen competition in

the ICT industry, support ¢rms in the broadcasting

sector, improve the quality of services, and establish good

practice in ICT usage. There is a plan to establish a

National Backbone Computer Network (1997-2000). A

committee addresses potential trade friction with coun-

tries such as the United States and regions such as the

European Union as the country builds its capabilities to

address external markets for ICT goods and services

(NationalComputerisationAgency1996).

Mexico

The Instituto Nacional de Estadistica Geogra¢a e

Informatica is responsible for formulating national ICT

policies.A strategy is inplace topromote the development

anduse of these technologieswhich are regarded as a `stra-

tegic factor' for development. Policies emphasise the uses

of ICT and country-speci¢c ways of integrating them

within the economy and society. Emphasis is on active

rather than reactive policies, fostering the initiatives of

collaborative groups. ICTs are included in the Plan

Nacional de Desarrollo 1995-2000 to ensure that the

government will promote mechanisms to coordinate,

develop, and supervise new initiatives at the national

level (Guerra Benitez1996).

Taiwan (Pr. China)

A National Information Infrastructure Steering

Committee was established inTaiwan (Pr. China) follow-

ing recognition of the importance of ICTs for economic

growth (Institute for Information Industry 1995).

Government plans stress the role of ICTs in education

and training, the exploitation of ICT applications, the

promotion of computer literacy programmes, the devel-

opment of a high capacity telecommunication network,

and R&D in ¢elds including distributed databases, elec-

tronic data interchange, and geographical information

systems. Legislative measures are in preparation or

under discussion, with respect to universal network

access, equipment standards, intellectual property

rights,andotherareas.The aim is to support a competitive

national information infrastructure that will contribute

to human and cultural development.

South Africa,Viet Nam, and Ethiopia

TheICTstrategies inSouthAfrica,V|etNam,andEthiopia

represent cases of generic strategies to build capabilities

for using ICTs but from extremely di¡erent starting

points in terms of the capacity to attract investor interest.

South Africa

The1994 SouthAfrica Reconstruction andDevelopment

Programme established ICTs as a high priority sector

that should be closely linked with measures to meet the

basic needs of the population.
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Theuseof informationtechnologyprovidesamajorchallenge in

linking basic needs with information highways in innovative

ways that improve the capacity of industry to successfully rein-

tegrate into world markets. Southern Africa could lead the

way in providing this link so vital to the developing world

(SouthAfricanGovernment1994:17).

A1996White Paper onScience andTechnology observed

thatSouthAfricaneededanationalpolicytofacilitate inte-

gration into the global information society (Hodge and

Miller1998forthcoming).Aresearchandtechnology fore-

sight programmewas introduced to help reach consensus

among stakeholders andto ensure thatnationalR&Dpoli-

cies would be aligned with the country's development

goals. In the same year a Telecommunications Bill was

passed establishing a Universal Service Agency to fund

network access using revenues from the licence fees

levied on the telecommunication operators.The Bill also

outlined the conditions for phasing out the national

public telecommunication operator's ¢xed line monopoly

over the next six years. A National IT Forum has been

launched to provide an ongoing forum for debate among

representatives of government, the private sector, labour

and community organisations, and the academic

community.

Viet Nam

Anational programme for ICTdevelopmentwas initiated

in1993 inV|etNam. It stressed the use of ICTs by govern-

ment agencies as well as links between the development

of ICTs and economic and social policies. A National

Programme on Information Technology Steering

Committee was established in1994 and this led to the IT-

2000 programmewhich emphasised education and train-

ing, R&D, and the development of a data communication

network. Institutions and enterprises in all sectors are

encouraged to participate and the programme provides a

framework to coordinate activities between the Ministry

ofScience,TechnologyandEnvironment andotherminis-

tries such as the Ministry for Heavy Industry.The use of

ICTs by the government and strengthening economic

activities, skills, and R&D capabilities are stressed. A

major goal is to produce hardware and software for the

domestic market and subsequently for the world market.

Tax incentives, investment assistance and shared cost

schemes are under consideration to encourage the

private sector which has been slow to promote the ICT

sector.Policies andguidelinesonforeigninvestment, tech-

nologytransfer,and intellectualproperty rights protection

also need to be strengthened (Dieu and Le 1995,

V|etnamese Association for Computing1994;Vu1995).

Ethiopia

The National Economic and Social Infrastructure Policy

in Ethiopia emphasises the telecommunication infra-

structure, and coverage in remote places.The science and

technology policies for the agriculture, health, manufac-

turing, minerals, water, energy, and geo-information

sectors acknowledge the importance of using ICTs to

support information collection, analysis, and dissemina-

tion. A coherent approach taking account of basic infra-

structure requirements and human resource needs, is

required.

Many other developing countries are in the process of

making fundamental changes to their national inform-

ation infrastructures (W|lson 1996b). The changes

involve cooperation between a wide range of individuals

in the public and business sectors and new partnerships

between these individuals, the non-governmental organi-

sations (NGOs) that are becoming increasingly active in

the ICTarea, and between groups of citizens. As govern-

ments move to put new strategies in place they need to

balance the con£icting priorities of these individuals and

organisations.Amongthemostcrucial issues are the dyna-

mically changing relationships between:

] public and private ownership and control;

] monopoly and competition;

] national and foreign enterprise ownership and control;

] strong regulatory procedures and the removal of

controls;

] the introductionofsophisticatedICTsandprogramming

or information content from abroad and measures to

protect the national cultural heritage;

] measures todevelopuniversal access tonetworks,andthe

role of ¢nancing to address a rapidly changing competi-

tive market;

] intellectual property rights provisions to reward and

protect the creators of content, and measures to encou-

rage the use of intellectual property to educate and

inform as many people as possible;

] the need to build indigenous scienti¢c and technological

capacity and technology and to attract the latest leading-

edge technology from abroad.

Developing countries are in very di¡erent positions with

regard to each of these issue areas. Some countries are

taking measures to restructure their markets to promote

ICT production capabilities while others are concentrat-

ing on export markets (Ramani1998 forthcoming). Some

countries are giving priority to capabilities for using

ICTs while others are focusing on hardware and software

production skills and training. Short-term priorities

often mainly involve public and community services and

strategicplans to attract foreign investors into the telecom-

munication sector. ICT strategies need to forge strong

links between the ICT sector and development goals.

This requires an integrated approach with broad partici-

pation by all stakeholders.

11.3 Integrating national ICTstrategies

ICT policy overlaps with four well-established policy
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¢elds: technology, industrial, telecommunication, and

media policy (see Figure11.1).

Technology policy tries to stimulate the economy by

fostering innovation. Industrial policy is about growth

and employment. It tries to stimulate the emergence of

new industries in order to secure future growth. It often

attempts to slow down the exit of ¢rms from declining

industries in order to protect jobs. Telecommunication

policy seeks to secure the provision of communication

services, and media policy provides the framework for

the development of the audio-visual sector. W|th the

convergence of ICTs, these separate policy domains are

proving inadequate and it is not unusual for turf wars to

hamper the formulation and implementation of new poli-

cies that cut across existing policy domains. Technology

policies aimed at stimulating R&D have tended to target

manufacturingtechnologies rather thanservices.The tele-

communication equipment industry has been the

concern of telecommunication, technology, and industrial

policies but these are frequently notwell coordinated.

Many countries have separate ministries for technology,

industry, telecommunication, and the media (Meyer-

Stamer 1996). Restructuring to integrate existing minis-

tries in order to bring competencies together is very di¤-

cult and can lead to an intensi¢cation of turf wars.

Planning for the future of ICT development cannot be

left entirely to the state or to themarket.Neither approach

on its own is politically acceptable or responsive to the

emerging ICT `paradigm' (Freeman 1987). An early

failure to shape ICT development and use through the

coordinatedparticipationofallthe stakeholders in govern-

ment, industry, civil society, and the science and techno-

logycommunity,means that the trajectories of ICT devel-

opmentwill becomemore entrenched.

Economic and social development involving the di¡usion

and use of ICTs is highly `path dependent' (David 1975,

1985).Once a particular path ofdevelopment of a software

system, a telecommunication network, or an ICT-based

process control technology has begun to gather momen-

tum it can prove very resistant to radical changes in direc-

tion.This does not mean that there are no opportunities

to shape the trajectoryofICTdi¡usionanduse in develop-

ing countries. However, it does mean that the longer

decision-makers delay the introduction of strategies that

a¡ect investment in ICTs, themore likely it is that particu-

lar designs and architectures of systems and applications

will become ¢xed. This will make it more di¤cult to

tailor ICT products and services to the speci¢c needs of

developing countries. A failure to take early steps using

coordinatedICTstrategies also increases the costs of shift-

ing the trajectory of ICT development. A failure to shape

the structure of ICT production and use, can severely

restrict future policy options.

Technological innovation is not a once-and-for-all event.

The innovation process in the ICTsector is continuous

and it emerges as a result of interactive learning. During

this process there are many `degrees of freedom' and

opportunities to shape the direction of the development

of new ICTapplications if the capabilities are available in

the producer or user community (Mansell 1996c). If the

ICT selection process is uncoordinated and anarchic,

there is a risk that high costs will be incurred in terms of

abandonedtechnologicaldevelopmentpaths andforegone

opportunities for economic development.

National ICTstrategies involving a process of participa-

tory, interactive learning, and planning are emerging as

an alternative to either state planning or market lotteries

for constructing national information infrastructures. In

ICT policy

Needs to redefine
sectoral policies,

boundaries, institutions
and regulations

Media policy

Defining the framework
for provision of electronic

media content

Telecommunication
policy

Creating and shaping the
transmission infrastructure

Industrial
policy

Shaping industrial structures
stimulating structural change,
supporting competitiveness

Technology
policy

Stimulating the
development of new

technologies

Figure 11.1 - Policies for shaping integrated ICTstructure
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fact, the development of large technical systems has rarely

been left entirely to market forces. These developments

have been shaped by political factors, for example, the

post war experience in nuclear energy. However, in this

case, and in other large system developments, the

shapingofthe technological trajectory involveda relatively

small setofactors fromcertainbranches of the state execu-

tive, industry, and science and technology. There was

little direct involvement of citizens or other representa-

tives of civil society. It is debatablewhether itwas sensible

to leave these technology selection decisions to a limited

setofactors in the lightof their far-reachingconsequences.

Very large ICTsystems will facilitate, as well as constrain,

the development of `knowledge societies' for many

decades to come. Opportunities to shape the trajectory of

the development of this system in the developing coun-

tries can be created by involving a wide set of actors, and

especially by including representatives of civil society

(see Figure 11.2). Consensus conferences and future-

orientedworkshops arehelpful increatingan environment

for interactive learning involving actors from a country or

region as well as international participants. These fora

help to build bridges between the knowledge of people in

existing ministries, the business sector, NGOs, labour

organisations, etc.

Usingnewfora andother innovative legislative andregula-

tory instruments to create new coalitions of resources is

preferable to leaving the trajectory of ICTdi¡usion to the

market or to attempting to use a heavily centralised

governance structure to direct the path of development.

These approaches give rise to opportunities to establish

newgovernance systems that are responsive to innovations

in ICTs and to development priorities (Meyer-Stamer

1997).

Considerationcanbegiven topeople's expectations for the

delivery of services, the plans and architectures for the

delivery of transmission, switching, computing, and soft-

ware with appropriate training, and whether to develop

or recon¢gure hardware and software in the national

market or to `buy in' products and systems from external

sources.These opportunities can also create an environ-

ment for the ongoing assessment of people's information

needs and their changing capacities to use electronic

information and ICTapplications e¡ectively (Aksoy and

Goddard1990).

A better understanding of the role and impact of ICTs

within speci¢c development contexts is needed. A major

ingredient for this is the presence of a mechanism for

ongoing policy review, assessment, and monitoring

(Akhtar 1995). To design and implement a national or

regional ICT strategy requires consideration of several

major issue areas. Guidelines can be followed to ensure

that strategies are developed that help to harness ICTs to

priorities for sustainable development. The next section

highlights these areas, suggests guidelines for decision-

makers,andillustrateswhatcanbedone tomobilise invest-

ment and expertise.

11.4 Guidelines for national ICTstrategies

The United Nations Commission on Science and

Technology for Development (UNCSTD) Working

Group on ITandDevelopment concluded that ICTs o¡er

huge potential for creating economic and social bene¢ts

for all citizens.The application of these technologies also

has the potential for widening the gap between the rich

and the poor. If the bene¢ts are to outweigh the risk of a

widening gap, governments, the business sector, and civil

society must work together. Key considerations in the

State executive
and legislature

Shaping ICT as
a process of
participatory

interactive learning
and planning

Civil society
Science and
technology
community

Industry

Figure 11.2 - Actors in shaping integrated ICTstructure
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design and implementation of an ICTstrategy include the

following.

Producing and using ICTs for social and economic
advantage

Although there are risks, the production and use of ICTs

can result in very considerable social and economic bene-

¢ts. In order to avoid the risks, strategies need to create a

dynamic relationship between the technological and

human resources devoted to producing,maintaining, and

using ICTs.The pro¢les of country strategies are likely to

di¡er and the speci¢c targets of national ICT strategies

should be expected to change over time.

Developing human resources for effective national
ICTstrategies

ICTs are changing rapidly and new applications are being

created daily resulting in continuous change in skills

requirements.Fortunately, these technologies also contri-

bute new means of acquiring those skills. ICTs provide

themeansforenablinglifelonglearningandformorewide-

spread education which can lead to an improved quality

of life.National ICTstrategies need to encourage govern-

ments, businesses, and civil society to complement one

anotherbyusingICTs to enhance skills, formal education,

and informal learning processes.

Managing ICTs for development

The introduction of ICTs requires new forms of organisa-

tion. These organisational changes need to be identi¢ed

and implemented by informed managers. People are

neededwho can act as intermediaries andwho can coordi-

nate, integrate, and disseminate information drawn from

scienti¢c and technical research, and practical experience

about the production and use of ICTs.The management

of ICTs for development demands people who are know-

ledgeable about the technical, social, and economic goals

and a combination of ICT applications that support

national development priorities.

Accessing ICT networks

There are risks of social exclusion if businesses and citi-

zens do not have access to an adequate national inform-

ation infrastructure. Legislative and regulatory frame-

works can help to promote the e¤cient use of private

investment to extend and upgrade the national inform-

ation infrastructure in line with development priorities.

The national information infrastructure needs to be inte-

grated with the emerging global information infrastruc-

ture in a way that maximises the bene¢ts and minimises

the risks. The design of the infrastructure also needs to

encourage ICT development that is responsive to the

needs of di¡erent goups, including the poorest sectors of

the population and speci¢c communities, such as

women's groups.

Promoting and financing investment in ICTs

Market mechanisms alone are unlikely to be su¤cient to

generate adequate¢nancial resources to enable developing

countries, and especially the least developed countries,

to upgrade their national information infrastructures.

Governments can experiment with two-way investment

partnerships between local and foreign ¢rms. The new

ICTapplications can generate positive spin-o¡s through-

out the economy but this requires a coalition of resources

from the public and business sectors. This mechanism

could be more fully exploited by developing countries

(UNCSTD1997c).

Creating and accessing scientific and technical
knowledge

A failure to build a national information infrastructure is

likely to handicap the scienti¢c and technical research

communities in developing countries. Capacity building

involves the accumulation of scienti¢c and technical

knowledge to enable assessment, selection, application,

adaptation, and development of ICTs so that they contri-

bute to sustainable development. Expertise within, and

external to, developing countries needs to be coordinated

andstrengthened.Improved`earlywarning'ofnew techni-

cal,market,policy,and regulatorydevelopments is feasible

if networks of expertise are coordinated.

Monitoring and influencing the`rules of the game'

The international governance system for the global

information infrastructure is strongly in£uenced by the

governments andprivate sector stakeholders in the indus-

trialised countries. The rules in areas such as standards,

intellectual property rights, security, privacy, regulation,

and trade are changing and they have important implica-

tions for the strategies adopted by developing countries.

Developing countries need to share information and

strengthen their participation (through national or regio-

nal fora) in establishing these rules. The new rules also

need to be monitored so that steps can be taken to mini-

mise any negative impacts they mayhave.

TheGuidelines of the UNCSTDWorking Group

The UNCSTDWorking Group on ITand Development

generated a generic set of guidelines that can be used by

national governments and other interested stakeholders

to assist them indeveloping theirownnationalICT strate-

gies. The guidelines and a summary of the conclusions

and recommendations of theWorkingGroupare included

in Annex 3.

11.5 Coalitions of resources for building
capabilities

Inorder tobuilda capability inICTs anddevelopanational

information infrastructure, developing countries will

have to mobilise and pool large amounts of investment

233

11 National ICTstrategies



and expertise. Action is required in three closely inter-

related areas.

First, developingcountries should seek to create amarket-

friendlyenvironment(that is,one conducive to the regula-

toryandbusiness environment) and to formulate an expli-

cit national or regional ICT strategy. This involves

providing a coherent framework that secures an e¤cient

and a socially balanced allocation of scarce resources.

W|thout this strategy, it will be very di¤cult to build

powerful coalitions of resources for ICTsector producers

and users or to mobilise substantial funds from inter-

national investors and ¢nancial institutions, and the

donor community.

Second, it is necessary to ensure that any existing ICT

strategy explicitly addresses the question of ¢nancing.

There need to be operational guidelines on how to raise

and combine public and private funds from domestic,

regional, and international sources. Very few national

ICTstrategies meet this requirement. Finance strategies

are needed to systematically explore possibilities of

exploiting the principle of self-funding by building ICT

projects into existingprogrammes andrefocusing existing

expenditure. Mechanisms for coping with initially high

investment costs and foreign exchange constraints, and

accommodating the needs of rural areas and non-

commercial users in sectors such as education and

health, are also needed.

Third, given the complexity ofdeveloping an ICTstrategy

andlinkingthequestionof¢nancingtotheprocess ofplan-

ning and implementing the national information infra-

structure, existing governance processes need to be

reviewed and eventually adjusted. In line with initiatives

in industrialised and newly industrialising countries,

developing countries may seek to complement the

market mechanism and decentralised decision-making

structures with institutional frameworks that encourage

participatory planning procedures.

If action is taken along these lines, there will be scope for

even the least developed countries to build a capability in

ICTs and develop a national information infrastructure.

Financial resources and expertise have to bemobilised to:

] formulate a national ICTstrategy andmonitor its imple-

mentation

] build and operate the telecommunication infrastructure

] promote theproduction,maintenance, anddevelopment

of ICTs

] promote computer literacy

] promote the application of ICTs in ¢elds such as educa-

tion, health, public sector management

] support the agriculture, the manufacturing, and natural

resources industries, and the services sector.

Forming powerful coalitions of resources in these areas is

not just a question of mobilising and pooling funds and

expertise.Building ICTcapabilities also requires e¤cient

utilisation and management of funds and intellectual

resources. Guidelines for e¤cient use of ¢nancial

resources, mobilising and attracting new resources, and

managing the formation of new coalitions of resources

are outlined below.

11.5.1 Guidelines for securing efficient
resource use

A market-friendly environment is the key to the rapid

development of ICTs and the national information infra-

structure.The infrastructure cannot be developed simply

by adopting a market-driven approach. Given the exis-

tence ofmarket failures andtheneedto combine e¤ciency

and equity considerations, a national ICT strategy that

complements the market mechanism is required. A strat-

egy involving key decision-makers in the public and

private sectors as well as users of ICTs might aim to

achieve the following.

Integration of development policies: ICTs are a tool for the

development of other social and economic sectors. They

need to be planned and developed as an integratal part of

each country's overall development strategy (ITU1995c).

Building indigenous capabilities:TheICTsector needs to be

treated as a pro¢t sector like other sectors in the

economy. A strategy of building national (indigenous)

capabilities can be based on a clear medium- to long-

term vision.This vision should focus on the areas where

indigenous capabilities are needed and on the hardware

and software components and skills that must be

imported.A failure to de¢ne national strengths andweak-

nesses inICTproduction,maintenance,and development

can result in overly import-dependent development. It

can lead to lost opportunities to generate economic

growth, export earnings, and jobs. Insu¤cient mastery of

ICTs andaweakabsorptive capacityfor foreign technology

can also result from a failure to build capabilities in key

areas. Clearly justi¢ed `make or buy'decisions are impor-

tant for all countries and especially for the smaller and

least developed economies.

Balancing private pro¢tability and social welfare: Building a

capability in ICTs requires a focus on businesses and user

groups with su¤cient ability to purchase products and

services and the willingness to do so. An exclusive focus

on commercial viability is unlikely to be su¤cient for the

promotion of social and economic development. ICTs are

an important tool to increase the productivity of ¢rms

and of organisations providing social services such as

education and health. ICT applications can also help to

promote growth in remote areas. ICTapplications should

be addressed to the needs of sectors and regions where

short-term ¢nancial returns on investment are low but

the social welfare returns are high. Private pro¢tability

must be balanced against social welfare considerations to

avoid the development of two-tier `knowledge societies'
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where the divisions between the `haves'and `have nots'are

reinforced. In addition, building `knowledge societies' is

likely to involve cumulative e¡ects and increasing returns

that must be considered in the allocation of both private

and social investment.

Exploiting economies of scale and cooperation: ICT systems

generally are scalable o¡ering scope for a step-by-step

approach to building the national information infrastruc-

ture. However, an incremental approach to ICT develop-

ment, production, or use may result in wasted resources.

For example, if the telecommunication network is

designed only from a national perspective, this may lead

tohighercosts thanadesign that is integratedwith a regio-

nal, continent-wide, or international network. Regional

and international cooperationmayalso result in cost e¡ec-

tive solutions in the production of ICTs and in human

resource development and R&D activities. Cooperation

may also open up new possibilities for smaller countries.

Emphasising economies of harmonisation: The harmonisa-

tion of technical standards (network interfaces and proto-

cols) is of critical importance for the rapid emergence of

an e¤cient national information infrastructure. The

potential of networks can be maximised when network

interconnection and service interoperability are feasible

for national, regional, and international services (OECD

1996b; UNECA 1996b). Interconnection and interoper-

ability encourage competition and stimulate market

growth by reducing transaction costs and allowing the

exploitation of economies of scale and scope.

Exploiting economies of joint use: The investment costs of

installation of networks may be shared by di¡erent user

groups leading to a possible reduction in user charges

when the network becomes operational. Savings can also

be achieved by permitting the interconnection of private

andpublic networks.The use of public access points, tele-

kiosks, and multi-purpose telecentres are examples of

ways in which economies of joint use can be exploited to

enable wider public access to the national information

infrastructure at a reasonable cost.

Exploiting economies of joint production/economies of scope:

There is a potential for considerable savings if large scale

investment programmes for the national information

infrastructure can be linked to other major projects such

as the construction of roads, railways, canals, or electricity

links. The management skills for large scale projects are

likely to be common to some extent, resulting in lower

costs in this area aswell as inconstructionofphysicalplant.

Exploiting economies of coordination: In the competition for

¢nance and support, project proposers and funders often

seek to preserve the speci¢c technical characteristics of

their projects. If similar projects are implemented using

di¡erent technical standards, this is likely to dilute

resources and reduce the funds available for better

quality, self sustaining projects (Jensen 1996b). Project

planners andsponsorsneedto cooperate to avoid develop-

ing competing and overlapping ICTprojects.

11.5.2 Guidelines for mobili sing and
attracting resources

Bold strategies for building a capability in ICTs set targets

and de¢ne clear investment requirements (ITU 1995d).

National ICT strategies should explicitly address ques-

tions of ¢nancing. Many ICTstrategies consist mainly of

a collection ofprinciples.Figure11.3 shows the ownership

arrangements for public telecommunication operators in

Africa in1996.The number of joint ventures with foreign

companies and private operators marks a change from

the public monopoly ownership structure of the past.

Figure 11.4 shows the diversity of sources of ¢nancing for

infrastructure development that has occurred with the

change in ownership structure. In this complex stake-

holder environment general principles will not succeed

in mobilising investment in the telecommunication or

Administrations 41%

Other 5%

Licensed private enterprises 5%

Joint ventures with foreign
public operations 8%

Independent public corporations 13%

Government corporations
(partially or fully state owned) 28%

Figure 11.3 - Africa telecommunications ownership

Source: Communications International, July 1996.
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other areas of the ICTsector. Success in mobilising and

attracting resources will require very clear strategies.

The mobilisation and attraction of domestic and external

¢nancial resources necessary to ensure that ICT projects

are ¢nancially sustainablemay involve the following steps.

Focusing on self-fundedprogrammes orprojects:Programmes

and projects in the ICT¢eld should be based on the prin-

ciple of self-funding whenever possible. They should be

¢nanced by user charges or by other mechanisms that

generate a regular cash £ow, for example, advertiser-

supported models. In principle, revenues should be su¤-

cient to cover getting-started investment requirements,

maintenance,ongoingR&D,up-gradingcosts,debt servi-

cing, and operating costs.

Targetingcommercial users:Self-funding implies a focus on

users with su¤cient ability and willingness to pay for

ICT products and services in the ¢rst instance. Users in

sectors such as banking, insurance, trade, transport,

tourism, and the media are likely to be able to a¡ord the

costs and be willing to pay for applications which are

responsive to their requirements. Programmes aimed at

broadening the market for commercial applications in

the education sector, and for small- and medium-sized

enterprises, and micro-enterprises, are very important

in building the potential market.

Accommodating commercial users in remote areas: Self-

funding is unlikely to be feasible for programmes and

projects in rural and remote areas although there may be

some users in these areas with the ability and willingness

to pay for ICT products and services (World Bank 1994).

The costs of building the `last kilometre' of the national

information infrastructure are high. This means that

¢nance for the extension of services to remote areas must

come from government sources or from the introduction

of price structures that assume a contribution of revenues

to the costs of network development in low density tra¤c

areas. For example, a (small) surcharge can be included in

the prices for service in commercial centres with high

tra¤c densities. Rapid advances in wireless communica-

tion technologies are likely to improve the prospects for

building commercially viable infrastructures in remote

areas using the self-funding principle.

Accommodating non-commercial users: In sectors such as

health, education, government fundedR&D, and govern-

ment administration, the ability of users to pay for ICTs

is very weak.There is a need to earmark adequate public

funds to ¢nance ICTuse in these sectors and to attract

¢nancial resources from other domestic and foreign

sources. To maintain ¢nancial requirements at realistic

levels it is important to ensure that non-pro¢t ICTusers

are organised and operate in a business-like manner

(Jensen1996b).

Refocusingexistingexpenditure:There are always competing

claims on scarce resources and this is particularly so in

the leastdevelopedcountries.The potential for refocusing

existing ¢nancial resources can be exploited by ensuring

that public expenditure contributes to ¢nancing ICTs in

targeted sectors and institutions including schools,

universities, R&D centres, and government agencies.

Building ICTs into existing programmes and projects:

Development programmes and projects often do not

explicitly consider the bene¢ts of the cost-e¡ective use of

ICTs.However, the absence of an adequate telecommuni-

cation infrastructuremeans that somebasicneedsprojects

in rural areas, and in sectors such as education and

health, are limited in their use of ICTs (ITU1995c).The

feasibility of integrating ICTs into programmes for accel-

erating social, economic, and rural development should

be explored systematically.

Coping with high initial investment costs: Prices charged to

users are important in recovering investments and ¢nan-

cingoperatingcosts,butother sources of¢nance generally

Private capital markets 6%

Bilateral grants, loans, export credits 6%

Multilateral loans, credits, guarantees 6%

Government budgets or transfers 6%

Private licensees, franchises 5%

Power companies, etc 5%

Institutional investors 13%

Internal funds 40%

Joint ventures or consortia partners 13%

Figure 11.4 - Source of investment capital for infrastructure

Source: Communications International, July 1996.
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are needed for projects involving high initial investment

costs. The sources of funding that can be tapped and

combined include: the pro¢ts of network operating

companies, equipment supplier credits; loans from

domestic, regional, and international ¢nancial institu-

tions; domestic and foreign equity investment; medium-

or long-term credit from national, regional and interna-

tional venture capital funds for infrastructure develop-

ment; public funds and domestic bonds; concessions

from multilateral, regional, and bilateral donors; and

grants from international donors especially for the least

developed countries (ITU1996a).

Innovative ¢nancing mechanisms such as build-operate-

transfer (BOT) schemes have been implemented success-

fully in countries such as Thailand and Indonesia to

extend rural telecommunication networks. Other ¢nan-

cing schemes that may be feasible include build-operate-

own (BOO), rehabilitate-operate-transfer (ROT) or

build-lease-transfer (BLT) arrangements (ITU 1996b).

Fulluseofavarietyof¢nancingmechanismsoftenrequires

the use of complementary instruments such as guarantees

for investors and creditors covering commercial and poli-

tical riskbynationalgovernments and international¢nan-

cial institutions.

Coping with foreign exchange constraints: If there is no local

ICT production capacity the costs of imported compo-

nents may be as much as 80 per cent of total investment

costs for telecommunication infrastructure projects and

comprise close to 100 per cent of the total project costs

for components such as interactive terminal equipment,

computers, or software. For developing countries with

large trade de¢cits or weak international ¢nancial stand-

ing, the import costs of the information infrastructure

will be prohibitive.There are no short-term solutions to

overcome this constraint and the active involvement of

the international donor community will be needed espe-

cially in the least developed countries for an extended

period. During this period, these countries can begin

implementing policies to attract foreign investors by

introducing economic, structural, and regulatory

reforms and begin to develop endigenous capabilities in

targeted areas.

Although the resource requirements for building a

capability inICTs are large, awide range of¢nancial strate-

gies and instruments can be combined drawing upon

domestic, regional, and international resources to create

powerful coalitions of resources for developing national

information infrastructures.

11.5.3 Guidelines for managing the
formation of coalitions of resources

Mobilising andpooling resources for building capabilities

in ICTs requires adequate management capabilities and

decision-making processes. Neither a top-down nor a

very decentralised approach to decision-making is likely

to be su¤cient. Participatory planning procedures o¡er a

promising approach to capability development in the

management area.

In operational terms this approach may call for the estab-

lishment of a body (advisory council, national committee)

at the highest political level to oversee the development

of a coherent ICT strategy. Mission-oriented task forces

in ¢elds such as telecommunication infrastructure,

computer literacy, and human resource development,

and the application of ICTs, may also need to be estab-

lished to act in an advisory or advocacy capacity, to

provide guidance and coordination functions and need

not necessarily replace existing decision-making

processes. Government and public agencies, project

managers, professional organisations, and ¢nancial insti-

tutions can participate, together with ICTuser groups, to

ensure that strategies andICTprogrammes are responsive

to development needs.

11.6 Taking action now

Developingcountries need to develop their own strategies

by drawing creatively on experience to con¢gure their

technical and human resources to invest in ICTs in a way

that achieves the greatest social and economic bene¢ts at

the lowest cost.The precedingguidelines provide a frame-

work for the issues that developing countries need to

consider in formulating ICTstrategies. Each society has

its own distinct social and economic context. Therefore,

the design of a new ICTstrategy, or the improvement of

an existing one, involves a distinctive learning process for

domestic and other participants (Avgerou and Mulira

1996).This section outlines some practical steps that can

be taken by policy-makers and business people in the

short-term to minimise the risk of exclusion from the

`knowledge societies'of the future.
2

11.6.1 Monitoring and influencing the GII

Given the importance of a systematic and integrated

national ICTstrategy, the many local, national, regional,

and international organisations need improved coordina-

tion of their actions. Since these organisations have the

capacity to advance or retarddevelopingcountry interests,

government o¤cials need to maximise the interest of

these organisations in their priority needs and to ensure

that evolving strategies are consistent with development

goals (W|lson 1996a,b). The measures that might be

considered include:

] Assigningclearadministrative responsibilityfor tracking

key issues within the senior ranks of government.

] `Mapping' the environment, and deciding which agen-

cies will produce the most usable, relevant information

about what a country needs, and then tracking develop-

ments in those organisations. Institutional monitoring

needs can be given priorities so that some important

agencies are covered very well, and others less so.
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] Giving the responsible o¤cials the necessary technical

and material resources to gain full access to the global

networks for `virtual participation'.

] Creating a `V|rtual Forum'of monitors who are assigned

responsibility to track important global debates and

developments occurring around the GII and its institu-

tions, and to report on their relevance to developing

countries.

] Pressing for greater coordination of current e¡orts to

create regional marketing and information centres.

These can be coordinated with other regional bodies,

including non-telecommunication bodies.

11.6.2 Steps for managers in developing
countries

Vision, leadership, andpromoting organisational
change

The biggest ICT challenges that developing country

governments face are not technical. The technology is

available for most of what governments want to do

(W|lson 1996b). The challenge, especially for the least

developed countries, is to exercise vision and leadership

and to promote organisational change.The most success-

ful ICT producing and using countries are those best

able to combine V|sion-Leadership-Organisational

Change to serve national interests. The least successful

countries lack one, two or all three elements. Focusing

only on the production or acquisition of technology is not

su¤cient. National and regional leaders must have a

vision of ICTuses.

Vision

In the ICTsector the most practical step for a government

is to create a vision - being visionary is practical in today's

rapidly changing world. ICTs can be put to many uses.

Long-termvision is required to select themost important

technologies and applications for a particular country.

This requires a vision of the desired future, and a clear

sense of how ICTs could serve that future and help to

realise it.V|sions must be strategic and have the capacity

to recognise what can be changed and what cannot.

Having a vision means being proactive, rather than reac-

tive. Government decision-makers must believe that new

things are possible, for example, that in today's world

comparative advantage actually can be created using ICT.

Developing a national vision involves setting clear priori-

ties. The most di¤cult challenge for policy-makers in

developing a positive forward-looking vision is to recog-

nise that governments do not have all the answers. ICTs

are mostly driven by private suppliers responding to

private demands for goods and services.

Leadership

The essence of leadershipmeans articulating the vision of

what ICTs can do, sharing that vision with others, and

creating incentives that mobilise people to change their

behaviour, in accordance with a shared vision, as they

move toward their chosen futures.This means mobilising

resources so people can adjust their vision, and develop

new patterns of resources to meet new patterns of oppor-

tunities and challenges.

Organisational change

One of the greatest barriers to the successful development

and application of ICT is organisational change. To

achieve government vision and leadership requires the

creation of an e¡ective, £exible, and authoritative unit

close to the top of government. This unit should be

empowered to press these changes and to create opportu-

nities for producers and users to o¡er and implement

innovative products, services, and applications. A crucial

barrier to di¡usion is an organisation's capacity to absorb

a new technology.The introduction of hardware and soft-

ware into a plant or o¤ce is relatively easy. E¡ective use

of ICTs requires a profoundtransformation in the internal

organisation of the ¢rm and its interconnections with

markets and suppliers.The successful absorption of ICTs

requires technical capabilities and also e¡ective planning

and organisational capabilities (Hanna et al.1995).

Decision-makers need to be able to address each of the

following points and this requires substantial leadership

and organisational change.

Convergenceandbigdisputes over the truemeaning
of ICTs

In any revolution, there are always very serious and

sustained con£icts over the meaning of the changes.

Suchcon£icts occurwithingovernmentbetween compet-

ing agencies, and between government and social

groups, each seeking to impose its own interpretation.

The stakes are high - new directions in public policy,

professional status, and control of resources. The `ICT

Revolution' is no exception.

Such con£icts are inevitable because ICTs challenge the

de¢nition of the problem, who gets what resources to

solve it,andwhose careerwillbe advanced.Most countries

start the ICT revolution with a tendency to de¢ne the

problem as entirely a telecommunication problem.

Another misconception is to think the computer

problem will be solved by placing cheap, stand-alone

computers on desks in government departments. Better

answers emerge throughwidespread discussions between

governments, the private sector, and other stakeholders,

and across government units. One description of the

answer is convergence.

A truly national, visionary, and strategic perspective

recognises that convergence unites telecommunication

technologies, computers, and software to create networks

that can enable citizens to be more knowledgeable, better
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o¡ ¢nancially, and better served by governments and

¢rms, and to make their businesses more competitive

internationally.

Government needs to learn to d̀o newthings' to`win'
globally and locally

Being proactive in the face of the ICTrevolution is essen-

tial. Governments need to make a proactive response to

global information infrastructure-global information

society developments. They should avoid excessive or

heavy-handed interference in new ICT markets (OECD

1996b).

`The trillion dollar global deal'

The 1997 basic telecommunication services agreement

commits somedevelopingcountries to amajor restructur-

ing of their national telecommunication policies includ-

ing ownership of facilities, access to networks, pro-

competition regulatorypolicies, andnational information

infrastructure approaches.The outcome of these negotia-

tions is intended to be technology-neutral. It is very

important for o¤cials in the least developed countries to

understand this deal.These changes constitute a telecom-

munication strategy and a foreign investment strategy.

The least developed countries should not get too
`hyped up'about the ICTrevolution

Despite the sense ofurgency,the leastdevelopedcountries

have the time to approach their visions and policies in a

deliberate and careful manner. Government o¤cials

should beware of the hype. Success requires substantial

organisational change, and because organisational

change is very di¤cult, changes should be accomplished

by careful thinking about ¢nancing and ICT policy.They

should not be rushed.Much of the hype comes from self-

interested vendors based in the industrialised countries

and o¤cials of the least developed countries should be

especially wary.

Short-termexpenditure onICTswill competewith expen-

diture on other very important social needs such as trans-

port and medical care. In the medium and long-term,

investment in ICTs will contribute to expanding the

coverage andquality of health care services and improving

transport resulting in reduced competition for resources.

That is little consolation for the o¤cial who must live in

the short-term. In the short-term ICTexpenditure may

be a zero-sum a¡air.

The`gap' - there is no c̀onvergence'on the horizon
without action

The prophets of the ICT revolution argue that a `gap'

between the information `haves' and `have nots' can be

prevented.There already are huge gaps such as the GDP

per capita`gap' betweenmost of the least developed coun-

tries and the industrialised countries. One study has

noted that at present rates of growth in the industrialised

countries and Brazil, it will take about 487 years to close

this gap (Pritchett 1996). At current rates of investment,

it will take more than 50 years to close the existing tele-

phone penetration `gap'.

Identifying andmeasuring the right thing

There are a variety ofways of mapping andmeasuring the

quantitative and qualitative changes associated with the

ICT revolution. Most experts believe they are incapable

of capturing the wide range of services and products now

available todevelopingcountries.There is little agreement

on what the new indicators should include. New metrics

are needed for `knowledge societies' that capture usage

rates and the capacity to use ICTs e¡ectively for develop-

ment, rather than only the availability of hardware and

services.

11.7 Conclusion - Sustainable development
should be the goal

ThegoalofanationalICTstrategyis to serve the consumer

and citizen.What is good for them is good for everyone

including the producers of the products and services.

When competition is intense, investment should rise and

prices should drop producing useful and desirable

information. Decision-makers often slip into an overly

technocratic approach that ignores the consumer and the

citizen. Consumer `demand pull' and citizen needs

shouldbeshapingtheICTrevolution.Insteadofbeginning

with the most sophisticated users, the strategies of

national planners could be designed for women and for

the marginalised people in urban areas and rural villages.

IfnationalICTdecision-makerswere togear deliberations

toward what people in these areas need each morning

when they rise, cook, want medical attention, seek crop

prices, need weather forecasts, and seek education and

jobs for their children, their ICT strategies would be

more balanced.

The ICTrevolutionpresents the least developedcountries

with a double challenge. They must assign quali¢ed and

able people to keep abreast of the latest developments in

the ICT ¢eld while they assign scarce human, organisa-

tional, and ¢nancial resources to meet the needs of rural

and marginalised people. Decision-makers who take the

initiative to develop coherent guidelines for national or

regional ICT strategies that re£ect their development

needs will take a major step toward building ICT capabil-

ities that enable people to bene¢t from these technologies.
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Notes

1 Based on ITU STARS Database (1996), three-year

averages for1990-92 and1992-94.

2 The International Federation for Information Processing

(IFIP) is a multinational federation of organisations with

technical committees covering a broad range of computing

themes like information systems, education, and communi-

cation. One of these deals with computers and society and

its mandate is to collect, exchange, and disseminate experi-

ences of developing countries and to develop criteria,

methods, and guidelines for the design and implementation

of culturally adapted information systems. A set of papers

on these topics is published inRoche andBlaine (1996).
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